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Meeting of the Strategic Advisory Group of Experts (SAGE) on Immunization 
4-8 October 2021
Virtual Meeting
Draft Agenda

Day 1: SAGE meeting  

Monday, 4 October 2021 

10:00 Closed SAGE meeting Preparation of the sessions of the day. 1h 

11:00 Break Break 15 min. 

11:15 Opening and welcome – introduction of 
participants 
DG 
A. CRAVIOTO. Chair of SAGE

Opening of the Plenary Meeting 15 min. 

11:30 Global and Regional Reports - Session 1 

− Report from the Director of IVB. K. O’BRIEN. 

WHO. 20 min. 

− Reports from the Regions – including impact of 

the COVID-19 pandemic and COVID-19 

vaccination on immunization services. WHO. 1h. 

− Update from Gavi. S. BERKLEY. GAVI. 10 min. 

− Update on COVID-19 Global Vaccine Strategy. T. 

CERNUSCHI. WHO. 15 min. 

− Discussion. 1h. 

FOR INFORMATION 2h 45 min. 

14:15 Break Break 30 min. 

14:45 Monitoring IA2030/Zero dose 
children/Immunization during and post-
COVID-19 pandemic- Session 2 

− Global immunization - opportunities and 

challenges for the decade ahead; presentation of 

the IA2030 2019 baseline and 2020 data. A. 

LINDSTRAND. WHO. 15 min. 

− IA2030 implementation progress,  including 

IA2030 M&E Framework.  A. LINDSTRAND. 

WHO/E. MAST. CDC.  10 min. 

− Expected role of SAGE within the IA2030 

partnership model. A. LINDSTRAND. WHO. 10 

min. 

− Discussion. 55 min. 

FOR RECOMMENDATION 

Purpose of the session: 

− Present a summary of global immunization 

data, the IA2030 Monitoring and Evaluation 

baseline from 2019 and the impact of the 

pandemic in 2020 and to provide insights into 

opportunities and challenges for the decade 

ahead 

− Share IA2030 implementation progress; 

Regional IA2030 plans, M&E, Ownership and 

accountability and the learning agenda 

− Propose the expected role of SAGE within the 

IA2030 partnership model 

− Receive feedback from SAGE on: 

o Reported data and key assessment of

global immunization progress from 2019

and 2020

o IA2030 implementation progress,

including IA2030 structures, reporting

and decision-making mechanisms,

1h 30 min. 
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communications, regional and country 

immunization programme 

implementation, and the IA2030 

Learning Agenda  

− Role and associated processes for SAGE to 

provide Independent Technical Review of 

IA2030 progress and provide 

recommendations to the IAPC, IA2030 

working groups, and to regions and countries 

16:15 End of the day 

Day 2: SAGE meeting 

Tuesday, 5 October 2021 

10:00 Closed SAGE meeting Preparation of the sessions of the day. Recap of 
day 1. Other important discussion items. 

1h 

11:00 Break Break 15 min. 

11:15 Polio - Session 3 

− Update from the Global Polio Eradication Initiative. 

A. O’LEARY. WHO. 10 min.

− Questions: 10 min. 

− IPV only schedule options, including Hexavalent 

vaccine H. VERMA. WHO. 10 min. 

− Questions: 5 min. 

− Update on nOPV2 first use, clinical development, 

assessment of safety data and transition from 

initial to wider nOPV2 use. S. ZIPURSKY, G. 

MACKLIN and O. MACH. WHO;  A. 

BANDYOPADHYAY. BMGF. 20 min. 

− Questions: 10 min. 

− Report from SAGE Polio Working Group including 

I. JANI. SAGE Member. 15 min.

− Discussion: 10 min. 

FOR RECOMMENDATION 

SAGE will be informed on the current status of 

the polio eradication program; and launch of 

the new polio eradication strategy 

SAGE will be asked to review and consider for 

endorsement:   

− WG’s recommendation on IPV only 

schedules including Hexavalent 

schedules in polio program.

− WG’s recommendation on transition 

from initial to wider nOPV2 use based 

on GACVS safety data assessment. 

1h 30 min. 

12:45 Break Break 30 min. 

13:15 COVID-19 vaccines – Session 4 

PART 1-  Bharat Biotech COVID-19 vaccine 

Introduction, session objective setting, update on 
regulatory decisions and overview of Working Group 
deliverables. H. NOHYNEK. SAGE member. 5 min. 

Vaccine safety and efficacy data emerging from 
Bharat Biotech COVID-19 vaccine clinical trials (phase 
1-3 trial results and post marketing). Risk
management plans and other implementation
considerations.
COMPANY PRESENTATION. 20 min.

FOR RECOMMENDATION 

Objectives for this session: 

Presentation of clinical data on CovaxinTM from 
phase 1, 2, 3 and post marketing studies on 
safety, immunogenicity, efficacy and 
effectiveness. 
Outline of ongoing and planned studies on 
safety and effectiveness. 

Update on global, regional and country level 
plans for vaccine safety monitoring. 

1h 30 min. 
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Day 3: Joint meeting of SAGE and the Malaria Policy Advisory Group (MPAG) 

Wednesday, 6 October 2021 

Time Session 
Purpose of session, target outcomes and 
questions for SAGE 

Duration 

10:00 Closed SAGE meeting Preparation of the sessions of the day. Recap of 
day 2. Other important discussion items. 

1h 

11:00 Break Break 15 min. 

11:15 Opening and welcome of joint session 
P. ALONSO, K O’BRIEN, WHO. 5 min.
A. CRAVIOTO. Chair of SAGE and
D. WIRTH. Chair of MPAG. 5 min.

Opening of the Plenary Meeting 10 min. 

11:25 Malaria vaccine - Session 5 (JOINT SESSION 
SAGE and MPAG) 

Introduction to the session, Framework for WHO 
recommendation on RTS,S/AS01 malaria vaccine and 
summary findings. 
K. MULHOLLAND. SAGE Member. 5 min.

FOR RECOMMENDATION 

The purpose is to present SAGE and MPAG 
with updated evidence on feasibility, impact 
and safety of the RTS,S/AS01 malaria vaccine 
and the proposed recommendations of the 
Malaria Vaccine Implementation Programme 
Advisory Group (MVIP PAG).  

1h 15 min. 

Safety monitoring. (presenter tbc) 10 min. 

Assessment of Evidence (SAGE working group). 15 
min. 

Presentation of draft recommendations. H. 

NOHYNEK. SAGE Member. 15 min. 

Discussion. 25 min. 

Presentation of the assessment of the SAGE 
working group on the available evidences and 
the strength of evidences on the questions of 
the evidence to decision tables. 

Based on the presented evidences, presentation 
of draft recommendations on the use of Bharat 
Biotech vaccine in priority populations.

14:50 COVID-19 vaccines – Session 4 

PART 2 – The need for additional COVID-19 
vaccine doses 

Review of evidence on the need for an additional 
COVID-19 vaccine dose in immunocompromised 
individuals. TBD. 25 min. 

Questions. 5 min. 

Presentation of draft recommendations.  TBD. 20 
min. 

TENTATIVE: 

Review of evidence on the need for an additional 
homologuous third dose for inactivated COVID-19 
vaccines. TBC. 40 min. 

FOR DISCUSSION AND 
RECOMMENDATION 

Objective of the session: 

This first session on the topic of additional 

doses of COVID-19 vaccines will focus on the 

need for additional COVID-19 vaccine doses in 

immunocompromised individuals.  

TENTATIVE 

SAGE will further be presented with the 

available evidence to address the issue of 

providing an additional inactivated vaccine dose 

In the context of a rapidly changing 

environment with important data gaps, SAGE 

will be asked whether the evidence to date are 

sufficient to provide policy updates on the 

beforementioned topics.  

1h 30 min. 

16:45 End of the day 
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Malaria disease burden, epidemiology, status of 
malaria control and surveillance, and the need for 
new interventions. 
D. SCHELLENBERG. WHO. 5 min.

Overview of evidence as of 2015 leading to WHO pilot 
recommendation, remaining key questions and the 
Malaria Vaccine Implementation Programme (MVIP)  
M. HAMEL. WHO. 10 min.

Addressing outstanding question 1: Feasibility 
Malaria vaccine implementation experience.  
R. JALANG’O. National Vaccines and Immunization
Programme, Kenya. 10 min.

Summary of feasibility evidence. 
P. NJUGUNA. WHO. 15 min.

Addressing outstanding question 2: Impact 
Summary of impact evidence.  
P. MILLIGAN. LSHTM. 10 min.

Comments & questions: 20 min. 

SAGE and MPAG are requested to address the 
following question:  
• Does the additional evidence on the

feasibility, safety and impact of the
RTS,S/AS01 vaccine support a WHO
recommendation for use of the vaccine in
children in sub-Saharan Africa beyond the
current pilot implementation?

The SAGE/MPAG recommendations will then 
be used to update the WHO position paper 
on the use of a malaria vaccine.   

12:40 Break Break 30 min. 

13:10 Malaria vaccine, contd. - Session 5 (JOINT 
SESSION SAGE and MPAG) 

Addressing outstanding question 3: Safety 
Summary of safety evidence and assessment by the 
MVIP Data Safety and Monitoring Board (DSMB). 
C. WHITNEY. Chair of MVIP DSMB. 15 min.

Comments & questions: 25 min 

RTS,S SAGE/MPAG Working Group assessment and 
proposed recommendations.  
P. SMITH and E. MACETE, Chair and Co-Chair of
RTS,S SAGE MPAG Working Group. 15 min.

Discussion and formulation of recommendation: 
60 min 

Closing remarks. 
D. WIRTH. Chair of MPAG, and A. CRAVIOTO, Chair
of SAGE. 10 min.

FOR RECOMMENDATION 

The purpose is to present SAGE and MPAG 
with updated evidence on feasibility, impact 
and safety of the RTS,S/AS01 malaria vaccine 
and the proposed recommendations of the 
Malaria Vaccine Implementation Programme 
Advisory Group (MVIP PAG).  

SAGE and MPAG are requested to address the 
following question:  
• Does the additional evidence on the

feasibility, safety and impact of the
RTS,S/AS01 vaccine support a WHO
recommendation for use of the vaccine in
children in sub-Saharan Africa beyond the
current pilot implementation?

The SAGE/MPAG recommendations will then 
be used to update the WHO position paper on 
the use of a malaria vaccine.   

2h 5 min. 

15:15 Break Break 15 min. 

15:30 Closed SAGE/MPAG meeting 30 min. 

16:00 End of the day 
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Day 4: SAGE meeting  

Thursday, 7 October 2021 

Time Session 
Purpose of session, target outcomes and 
questions for SAGE 

Duration 

10:00 Closed SAGE meeting Preparation of the sessions of the day. Recap of 
day 3. Other important discussion items. 

1h 

11:00 Break Break 15 min. 

11:15 Influenza vaccine - Session 6 

Introduction. A. POLLARD. SAGE member. 5 min. 

Review of the evidence on the effects of prior 
immunization on the effectiveness of seasonal 

influenza vaccines. S. SULLIVAN. WHO Collaborating 
Centre for Reference and Research on Influenza, 
Australia. 10 min.  
Questions: 5 min. 

Review of the evidence on the effectiveness of 
quadrivalent influenza vaccines versus trivalent 
influenza vaccines. C. CHADWICK. 10 min.  
Questions: 5 min. 

Review of the evidence for target groups for 
seasonal influenza vaccination. B. WARSHAWSKY. 
Public Health Agency of Canada. 15 min. 
Questions: 5 min. 

Presentation of draft recommendations. A. POLLARD. 
SAGE member. 15 min. 

Discussion: 20 min. 

FOR RECOMMENDATION 

The purpose of the influenza session is to seek 
SAGE advice on the revision of the global policy 
on the use of seasonal influenza vaccines and 
the subsequent update of the WHO position 

paper on influenza vaccines.  

SAGE will specifically be asked for its advice on 
the following issues that are tentatively 
proposed by the SAGE Working Group on 
Influenza as requiring specifics 
recommendations or statements: 
• Revision of the target groups previously
identified in the 2012 WHO position paper on
influenza;
• Impact of repeat influenza vaccination;
• Effectiveness of quadrivalent influenza
vaccines versus trivalent influenza vaccines; and
• Research priorities.

1h 30 min. 

12:45 Break Break 30 min. 

13:15 Behavioural and social drivers of vaccine 
uptake- Session 7

Introduction and framing. N. MACDONALD. SAGE 
member. 5 min. 

Overview of objectives and process to gather and 
translate evidence. J. LEASK. Univ. of Sydney, 
Australia. 10 min. 

Measures: validation of tools and identification of 
core indicators. N. BREWER. University of North 
Carolina, USA. 10 min. 

Interventions: review to identify interventions to 
increase uptake. C. HENEGHAN. University of Oxford, 
UK. 10 min. 

Operational considerations: guidance and support to 
Member States to gather and use data for evidence-
based implementation. L. MENNING. WHO. 10 min.  

FOR RECOMMENDATION 

Questions posed to SAGE: 

− Does SAGE have any feedback on the 

findings and considerations put forward? 

− Are there any added resources or methods 

which should be incorporated? 

− What recommendations can be put forward 

to Member States? 

1h 30 min. 
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al 

Draft recommendations for consideration by SAGE. 

N. MACDONALD. SAGE member. 5 min.

Q&A and discussion. 40 min. 

14.45 Hepatitis E vaccines- Session 8 

Introduction and recap of current policy. M. MARTI. 
WHO. 5 min. 

Past activities and recent developments. I. 
CIGLENECKI. MSF. 10 min. 

New evidence, ongoing trials, vaccine landscape and 
existing data gaps.  Facilitating factors, remaining 
obstacles and proposed path forward. R. 
AGGARWAL. SAGE Member. 15 min. 

Discussion. 30 min. 

FOR INFORMATION AND DISCUSSION 

Inform SAGE on new data and recent 
developments that have emerged since the 
issuance of the 2015 WHO vaccine position 
paper on Hepatitis E vaccine. 

Highlight existing data gaps and issues 
preventing use of the vaccine.  

SAGE will be asked to advise on critical data 
needed to update policy. 

SAGE will be consulted to identify enablers (e.g. 
operational guidance) for vaccine use. 

1h 

15:45 Closing 15 min. 

16:00 End of the Plenary SAGE meeting 

Day 5: SAGE meeting  

Friday, 8 October 2021 

12:00 Closed SAGE meeting: wrap up Recap of day 4. Other important discussion 
items. Meeting wrap up. 

2h 30 min. 

14:30 End of final closed meeting 
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SESSION 1: Global and Regional Reports 


Purpose of session 
This session is intended to inform SAGE members of the current status of immunization activities at 
both the global and regional level, with an emphasis on progress in the context of the COVID-19 
Pandemic.   


Background description 


In addition to updates from the regions which will focus in particular on the impact of the COVID-19 
Pandemic and recent vaccine roll-out efforts, there will be a presentation on the COVID-19 Global 
Vaccine Strategy, which has been under development in recent months. 
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IM PAHO’s Comprehensive Family Immunization Unit 
IPV Inactivated poliovirus vaccine 
IPV2 Second dose of the inactivated poliovirus vaccine 
JRF PAHO-WHO/UNICEF joint reporting form 


LAC Latin American and the Caribbean 
mL Milliliter 
MMR Measles-mumps-rubella vaccine 


MMR1 Measles-mumps-rubella vaccine, first dose 
MMR2 Measles-mumps-rubella vaccine, second dose 
MR Measles and rubella vaccine 


MR2 Measles and rubella vaccine, second dose 
NCC 
NIP 


National Certification Committee 
National Immunization Program  


NITAG National Immunization Technical Advisory Group 
OPV Oral polio vaccine 
PAHO Pan American Health Organization 
PHSM Public health and social measures 


PCR Polymerase chain reaction 
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PCV Pneumococcal conjugate vaccine 
PCV10 10-valent pneumococcal conjugate vaccine 


PCV13 13-valent pneumococcal conjugate vaccine 
RCC Regional Certification Commission 
RIAP Regional Immunization Action Plan 


RF PAHO Revolving Fund for Access to Vaccines 
SAGE WHO Strategic Advisory Group of Experts on immunization 
sIPV Sabin inactivated polio virus vaccine 


TAG PAHO’s Technical Advisory Group on Vaccine-Preventable Diseases 
tOPV Trivalent oral polio vaccine, type 1, 2 and 3 
UNICEF United Nations Children’s Fund 
VOC Variants of concern 


VPD Vaccine-preventable disease 
WHO World Health Organization 
WPV Wild poliovirus 


WPV1 Wild poliovirus, type 1 
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Introduction 
 


Originally established in 1985 to discuss strategies for polio eradication, PAHO’s Technical 
Advisory Group (TAG) on Vaccine-Preventable Diseases convened its 26th meeting on 14-16 July 
2021 to provide technical recommendations for the Region of the Americas and identify research 


needs to strengthen immunization programs. 
 
PAHO’s Assistant Director, Dr. Jarbas Barbosa da Silva, provided the opening remarks. In the two 


years since the last TAG meeting, the Region of the Americas has faced numerous public health 
emergencies. First, the Expanded Program on Immunization (EPI) in the Americas reported 
additional setbacks in routine vaccination and surveillance performance, reaching a 10% decline 
in DTP3 coverage over the last 10 years. The Region is at high risk of new and re -emerging 


outbreaks of vaccine-preventable diseases (VPDs). Second, the ongoing COVID-19 pandemic has 
put an additional strain on the national EPI and healthcare systems, while deflecting considerable 
resources to emergency response operations. 


 
The combination of public health and social measures and the administration of COVID-19 
vaccines are the main tools to mitigate the pandemic and can prevent serious illness and death. 


PAHO’s priority is to ensure equitable access to COVID-19 vaccines for all people in the Region. 
PAHO remains committed to providing technical assistance to Member States while they 
implement national COVID-19 vaccination operations and intends to use the introduction process 


to further strengthen national routine immunization programs. 
 
The TAG Chair, Dr. Peter Figueroa, opened the meeting by welcoming all participants: TAG 


members; representatives of national immunization programs; presidents of the National 
Immunization Technical Advisory Group (NITAG);  Dr. Alejandro Cravioto, chair of WHO’s 
Strategic Advisory Group of Experts (SAGE) on immunization; and all representatives from 
partner agencies. Dr. Figueroa took this opportunity to recognize the contributions of health 


workers and public health officials whose efforts during the pandemic saved lives while 
maintaining all operations of the national immunization programs. He concluded by issuing a 
strong call to Member States to act against the spread of VPDs in the time of COVID-19. 
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Update on Recent Progress and Challenges of the Regional Immunization Program 
 


The world was experiencing a stall in routine immunization coverage even before the start of the 
COVID-19 pandemic. WHO reports that in 2019, only 85% of the world’s children received the 
third dose of the diphtheria, tetanus, and pertussis (DTP) vaccine, leaving 19.7 million children 


vulnerable to VPDs. Almost half of those children live in the African region.  
 
The Region of the Americas has been reporting a steady decline in vaccination coverage since 
2010. The Region’s DTP3 coverage rate dropped from 94% to 84% between 2010 and 2020i. The 


decline in coverage occurred in most countries of the Region, leading to a larger population of 
individuals susceptible to VPDs. There are multiple reasons for the decline, including natural 
disasters, displacements, progressive urbanization, the political context, and growing inequities 


in access to healthcare. The COVID-19 pandemic exacerbated existing trends and forced 
governments to redirect scarce resources to emergency response operations. Access to 
healthcare services remains limited because of the demands of the pandemic response. As a 


result, between January 2019 and January 2020, DTP3 and MMR coverage declined 33% and 24%, 
respectively. The COVID-19 pandemic has also affected VPD surveillance systems. Reductions in 
the timeliness and quality of epidemiologic and laboratory surveillance contributed to outbreaks 


of measles and rubella, pertussis, diphtheria, yellow fever, and other VPDs. The report from the 
Economic Commission for the Latin America and Caribbean projects a 9.1% decline in the regional 
gross domestic product (GDP) for 2021, which greatly impacts funding for the healthcare sector.  


 
Despite these challenges, many national immunization programs have been able to adapt and 
continue offering routine immunization and surveillance services. Many countries have 
implemented mass vaccination campaigns against measles/rubella, influenza, yellow fever, and 


polio to reduce the number of unvaccinated children and avoid VPD outbreaks. However, 
although immunization coverage levels had recovered to pre-COVID-19 pandemic levels by 
approximately August 2020, follow-ups of missed cohorts have so far been slow and incomplete.  


 
The 2016-2020 Regional Immunization Action Plan (RIAP) lists 29 indicators; 15 have been 
attained; 9 are ongoing; and 5 are off track. PAHO’s Comprehensive Family Immunization Unit 


(IM) has been working closely with PAHO country offices, the countries’ National Immunization 
Technical Advisory Groups (NITAGs), ministries of health, and PAHO’s Revolving Fund to 
implement the actions delineated in the RIAP. Below we report on the status of each indicator, 


by objective: 
 


1. Sustain achievements: While the Region has remained polio-free and work continues to 


communicate the value of vaccines to individuals and communities, the Region has not 
regained its elimination status for measles and rubella. Also, the Region has not 
maintained its achievements in VPD control.  


 
i Data up to 2 July 2021. 
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2. Address the unfinished agenda: The Region has eliminated neonatal tetanus and 


increased equitable access to immunization services. Nonetheless, vaccination coverage 
rates lag behind the established targets. Only 9 of the 34 countries in the Region achieved 
the 95% vaccination coverage target for DTP3, while 11 report coverage rates below 80%. 


Also, between 2019 and 2020, 8 countries reported 1%-5% decreases in the DTP3 
coverage rate, and 16 reported decreases greater than 5%. In 7 countries, the DTP1-DTP3 
dropout rate is higher than 10% and reaches 24% in Panama and 26% in Venezuela. The 


number of unvaccinated children in Latin American and Caribbean countries in 2020 stood 
at almost 2.2 million. 


 
3. Tackle new challenges: During this five-year period, multiple vaccines (i.e., rotavirus, 


pneumococcus, HPV) were introduced in a sustainable manner.  Efforts to base decision-
making on high-quality data and impact assessments are ongoing. The working group 
responsible for the resolution “Defeating Meningitis by 2030” is working on a landscape 


analysis of the burden of disease in the Region; its goal is to prioritize countries for 
implementing the roadmap. 


 


4. Strengthen health services: The Region is on track to achieve expected results proposed 
by the Sustainable Development Goals (SDGs) for reductions in infant and maternal 
mortality. Also, supplies are available through national resources on a sustainable basis. 


However, work continues to strengthen immunization services as part of comprehensive, 
well-run health services. Specifically, additional effort is needed to ensure that: a) all 
people have permanent access to vaccines, starting with the most disadvantaged; b) 


countries implement inter-programmatic coordination when submitting their demands 
to PAHO’s Revolving Fund; c) cold-chain and supply logistics are well managed; and d) 
vaccine safety is paramount at all levels of the immunization program. 
 


Moving forward, the Region of the Americas plans to implement its strategic priorities to support 
and maintain its national immunization programs. The goals are: a) reduce mortality and 
morbidity from VPDs for everyone throughout the life course; b) leave no one behind by 


increasing equitable access and the use of new and existing vaccines; and c) ensure good health 
and well-being for everyone by strengthening immunization in primary health care and by 
contributing to universal health coverage and sustainable development. 


 
Also, given the ongoing weak performance of immunization programs and the COVID-19 
pandemic, Member States endorsed the policy of “Re-invigorating Immunization as a Public Good 


for Universal Health” during the 168th session of PAHO’s Executive Council (21-25 June 2021). 
This policy includes six strategic lines of action; they are embedded in the new Regional 
Immunization Action Plan 2021-2030 and aligned with the WHO’s Immunization Agenda 2030: 
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1. Enhance monitoring of vaccine coverage and surveillance, incorporating digital 
intelligence strategies into routine analysis. 


2. Strengthen the integration of immunization programs into the primary healthcare system 
towards universal health. 


3. Develop innovative and strategic communication to build social awareness and trust in 


vaccines and increase access to services. 
4. Strengthen human resource capacities for immunization programs. 
5. Use scientific evidence to guide decision-making and program implementation. 


 


Recommendations 


• The TAG recognizes that, at this time, countries and governments must give priority to 
the COVID-19 pandemic response. However, the Region is facing an impending crisis 
around routine vaccination, and ongoing attention must be given to sustaining and 
strengthening the immunization and other essential health programs. Declining 


immunization coverage rates accompanied by loosening or cessation of public health and 
social measures (PHSM) will predictably result in increases in many VPDs, such as measles, 
influenza, diphtheria, pertussis, most likely involving several countries. Any failure to act 


now will generate additional outbreaks, which will further damage lives and economies.  


• The TAG welcomes and fully endorses the policy of “Re -invigorating Immunization as a 
Public Good for Universal Health” that was approved by the 168th session of PAHO’s 
Executive Council. 


• TAG encourages countries to faithfully implement the lines of action laid out in this policy 
to reverse the dangerous decline in immunization coverage and surveillance indicators 
over the past decade, which were further impacted by the COVID-19 pandemic. 


• Governments must commit themselves to taking full responsibility for their immunization 


programs as a priority of immense value, to invest the necessary resources in all 
components of the program, ensure an appropriate legal framework to sustain the 
program, and promote full vaccination across the life course. The TAG recommends that 
governments prioritize routine childhood immunizations and, whenever possible, 


conduct high quality, multi-antigen follow-up campaigns, which are adequately 
supported by human and financial resources. 


• Governments must support their NITAGs, which play a critical role in providing 
independent expertise and guidance that enhances and provides credibility to 


immunization programs. In this context, the TAG calls for the re-establishment of the 
NITAG in Brazil. 


• The TAG requests that PAHO include more detailed epidemiologic analysis of reported 


VPDs in its vaccination coverage and surveillance reports. The focus on gaps in coverage 
is warranted but should be complemented with more epidemiological information (e.g., 
incidence and mortality rates; stratification by age, sex, and geographical levels).   
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Digital Health in Immunization  
 


The use of digital, mobile, and wireless technologies to support the achievement of health goals 
is known as digital health. It is a practical option to address multiple problems in immunization 
programs and digital health has become of primary interest to countries in the Region. To support 


its implementation, multiple resolutions and documents have been endorsed, including: 
 


• United Nations General Assembly Resolutions 73/218 (2019) and 70/125 (2016)  


• Sustainable Development Goals 


• The World Health Assembly Resolution on Digital Health, approved unanimously by WHO 


Member States in May 2018 


• Immunization Agenda 2030 


• PAHO Resolutions: 
o Roadmap for the digital transformation of the health sector in the Region of the 


Americas 


o Policy on the application of data science in public health using artificial intelligence 
and other emerging technologies 


o Revitalization of immunization as a public good for universal health 


 
Although digital health can be used in any area of health, countries of the Americas should take 
advantage of this opportunity to strengthen immunization programs.  


 
Based on the theory of the change presented in the 2019 TAG meeting, we propose to include 
the eight guiding principles for digital healthii that frame and strengthen the use and quality of 


data on immunizations throughout the life course. These guiding principles should generate 
improvements in the management, demand, acceptability of, and confidence in vaccines in the 
Americas and the world. Governments must prioritize, as appropriate, developing, evaluating, 
implementing and expanding  digital technologies in addition to implementing evidence-based 


digital health interventions. 
 
A digital health intervention is defined as applying digital technology functionality to achieve 


health goals; it is implemented within digital health applications, and information and 
communication technology systems, including communication channels. WHO recently 
developed the classification of digital health interventions based on desired objective s. Some of 


the interventions can be adapted to the different components of the immunization program and 
during the life cycle. For example, databases for birth notifications can be interoperable with 


 
ii 1. Ensure universal connectivity in the health sector by 2030. 2. Co-create digital public health goods for a more 
equitable world. 3. Accelerate toward inclusive digital health with an emphasis on the most vulnerable. 4. 
Implement interoperable, open, and sustainable digital health and information systems. 5. Mainstream human 
rights in all areas of digital transformation in health. 6. Participate in global cooperation on artificial intelligence 
and any emerging technology. 7. Establish mechanisms for trust and information security in the digital 
environment of public health. 8 Design public health architecture in the era of digital interdependence. 
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electronic immunization registries, so that these registries already incorporate the number 
children born and can more easily determine the proportion of unvaccinated children. 


 
The COVID-19 pandemic has been an opportunity to introduce multiple digital solutions in 
healthcare systems of the Region, and these innovations can be used as the starting point for 


additional advances. Appointment scheduling, dashboards and electronic records are examples 
of how the Region has advanced in its digital transformation. However, there are many 
challenges, including subpar infrastructure, limited internet access, low digital literacy, 


implementation of interventions that were designed without considering the end-user, or 
interventions that were implemented without in-depth review or pilot testing/evaluation. These 
hasty or incomplete digital solutions put progress at risk. 
 


Therefore, we propose that Governments compensate for the infrastructure and technology 
limitations of their country, and ensure both political and financial commitment. We also propose 
strengthening safety standards and interoperability, and to focus primarily on the training of 


healthcare workers to ensure their ability to adopt these innovations. 
 
Recommendations 


• The TAG welcomes and strongly supports the digital transformation of immunization 
programs and health services that PAHO has initiated in the Americas, and it endorses the 
eight principles that underpin the conceptual framework of the digital transformation of 
the health sector. The TAG acknowledges that this is a long-term endeavor that will 


require long-term commitment.  


• The TAG commends countries for their rapid incorporation of a range of new digital tools 
and strategies to improve monitoring and response to the COVID-19 pandemic. These 
new tools should be retained and further developed to benefit national immunization 


programs and other essential health programs on a sustainable basis. 


• The TAG recognizes the lack of adequate digital infrastructure in many areas of the Region 
and encourages the leadership of countries to take whole-of-government approaches and 
invest the necessary resources to ensure adequate infrastructure and provide internet 


connectivity to all healthcare organizations and staff. 


• To promote digital literacy and competence among all health workers, the TAG 
encourages on-the-job training and developing and implementing educational courses 


and practical in health and training institutions.  


• Countries should invest in identifying, hiring, and retaining health staff who are familiar 
with digital health technologies and who can incorporate them into everyday practices.  
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Regional Update in Measles/Rubella Elimination in the Region of the Americas 
 


The COVID-19 pandemic hit the Region of the Americas harder than other regions of the world: 
40% of cases and 48% of deaths were reported in our Region as of 29 June 2021. Additionally,  
the United States, Brazil, Argentina, and Colombia are among the top 10 countries with the 


highest number of COVID-19 cases reported globally. These countries, along with Mexico and 
Peru, are also on the list of countries with the highest number of deaths reported worldwide. 
Implementation of public health and social measures  and lockdown by governments to mitigate 


the pandemic may have also impacted the circulation of other diseases transmitted by 
respiratory droplets and/or aerosols, including measles and rubella virus, and limited their 
importation and transmission at the country level. 
 


Measles outbreaks in the Americas, 2020-2021 
Between 1 January 2020 and 30 June 2021, the Americas reported 9,205 confirmed measles cases 
in nine countriesiii. 97% of the cases were reported in Brazil, where endemic transmission has 


been sustained since February 2018.  
 
In 2020, Argentina (n=61) and Mexico (n=194) successfully interrupted their outbreaks with a 


well-organized rapid response and innovative strategies to vaccinate susceptible individuals 
amidst the COVID-19 pandemic. Genotypes D8 and B3 were identified in 99% of cases in the 
Region where specimens for virus detection were available. The ongoing sequence analysis 


between the identified genotypes showed different lineages. Nevertheless, the lineage Gir 
Somnath.IND/42.16 was identified in 69% of cases in 2020, with predominant circulation in Brazil.   
 


As a result of the measles outbreaks, a total of 122 deaths were reported in the Americas for the 
period 2017-2021. Venezuela and Brazil reported the highest percentage of deaths (66% and 
32%, respectively), which occurred primarily among children under five years.  
 


Measles outbreak in Brazil and Venezuela  
At the beginning of 2020, 21 of 27 states in Brazil had measles outbreaks; by the end of the year, 
only four states (São Paulo, Rio de Janeiro, Para, and Amapá) reported confirmed cases. These 


states conducted vaccination campaigns aimed at unvaccinated children younger than 15, and 
young adults; however, the coverage achieved was less than 40%. In 2021, measles virus 
continues circulating in the states of Para, São Paulo, and Amapá, where the highest proportion 


of cases (80%) has been reported.  
 
In 2020, MMR1 and MMR2 vaccination coverage was reduced by 13% and 23%, respectively, in 


comparison to 2019. In addition, the low homogeneity of vaccination coverage (ranging between 
42% and 56%) reported in the last three years (2018-2020) highlights the need for continuing to 


 
iii For 2020: Argentina (n=63), Brazil (n=8,448), Bolivia (n=2), Canada (n=1), Colombia (n=2), Chile (n=2), Mexico 
(n=194), United States (n=13), and Uruguay (n=2). For 2021: Brazil (n=456) and United States (n=2). 
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implement tailored activities to close immunity gaps that fuel transmission of the measles virus. 
Some surveillance indicators were impacted by the pandemic as well. For example, reported 


annual notification rates and adequate investigation and sample indicators did not meet the 
regional target.  
 


Venezuela successfully interrupted its measles outbreak in 2019 (rash onset of the last confirmed 
case: 19 August), with no confirmed cases reported; all suspected cases were discarded by 
laboratory. The country made significant efforts to sustain this achievement in 2020 amidst the 


COVID-19 pandemic. Two surveillance indicators (percentage of cases adequately investigated, 
and timely sample collection) were optimal; annual notification rates for suspected cases were 
also optimal, but the two laboratory indicators were negatively impacted by the pandemic. Like 
other countries, Venezuela reported that MMR1 vaccination coverage declined in 2020; it was 


down 18% compared to 2019. The country maintains its political commitment to sustain measles 
and rubella elimination and to this end, it has implemented actions such as lowering the age of 
MMR2 to 18 months, establishing sanitary checks in border areas, and intensifying surveillance 


actions in silent areas.  
 
Rubella in the Americas, 2020-2021 


Between 1 January 2020 and 30 June 2021, only two imported rubella cases were reported in the 
United States. No cases of congenital rubella syndrome were confirmed in any country of the 
Region. Integrated actions to eliminate measles, through vaccination and epidemiological 


surveillance, have made it possible to sustain rubella elimination over the last 10 years.  
Performance of measles and rubella surveillance indicators 
The COVID-19 pandemic has significantly affected the epidemiological surveillance of measles 


and rubella. Figure 1 highlights the sudden downward trend in reporting suspected measles and 
rubella cases, which coincides with the peak of the COVID-19 pandemic in the Americas Region. 
The notification of suspected cases decreased by 73% in comparison to 2019. Fewer suspected 
cases reported allowed for optimal compliance (>80%) with the indicator of percentage of timely 


collected samples.      
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Figure 1. Notification of Measles, Rubella (MR), and COVID-19 Cases by Epidemiological Week, 
Region of the Americas, 2020-2021 


 
Source: Surveillance country reports sent to PAHO. Canada and the United States only report total number of 
confirmed measles cases. Data as of epidemiological week 24, 2021. 
 


Vaccination coverage with MMR1 and MMR2  


A steady regional coverage trend with MMR1 was observed for the period 2010-2019 (range 
between 92%-94%). Nevertheless, preliminary coverage data for 2020 indicate coverage fell to 
85%, a 10% reduction. In contrast, regional vaccination coverage with the second dose has 
fluctuated sub-optimally during the 10-year period (range 65%-86%) without reaching optimal 


levels of 95%. The drop in coverage for the second dose between 2018 and 2020 was as much as 
6% compared to 2017. Countries of the Americas introduced the second dose in their national 
schedules starting in 2000. The 2020 data are preliminary, as only 30 of 35 Member States and 


two territories submitted information to PAHO (Figure 2). 
  


1.1_Global&Regional-Report


SAGE meeting October 2021 17







10 
 


 


Figure 2. Distribution of Confirmed Measles Cases and Regional Coverage for MMR1 and MMR2* 
in the Post-Elimination Era, The Americas, 2010-2020 


 
Source: ISIS/MESS, Measles Epidemiological Alert and PAHO-WHO/UNICEF Joint Reporting Form (JRF). *Preliminary 
coverage data based on 30 countries and 2 territories. Data as of 22 June 2021. 
 


Status of follow-up campaigns in 2020-21 


A point in favor for the Region is the systematic implementation of follow-up campaigns in each 
country to maintain coverage with two doses among children under age five and among groups 
ages 5 to 10. Between 2020 and 2021, eight countries that had reported a decrease in MMR1 
and MMR2 vaccination in 2020 compared to 2019 decided to implement follow-up campaigns to 


reduce the number of susceptible population and targeted to vaccinate 24.7 million children 
under age 10. The countries are Bolivia, Colombia, Chile, Dominican Republic, Honduras, Mexico, 
Paraguay, and Venezuela. As of 30 June 2021, Chile, Mexico, Colombia, and Bolivia have started 


or completed their campaigns; the levels of progress vary (Table 1).  
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Table 1. Status of Measles/Rubella Follow-Up Campaigns, 2020-21 


Country 
Type of 
vaccine 


Start 
Date 


End 
Date 


Target 
Age 


Group 


Target 
Number to 


Vaccinate 


Status 
Other 


vaccines 


Chile MMR 10/2020 12/2020 1-6y 1,448,793 
Completed 


(57%) 
 


Colombia MR 04/2021 08/2021 1-10y 7,575,807 In progress  


Mexico MR 04/2021 07/2021 1-9y 8,613,161 In progress 
MMR, 
polio, 


hexavalent 


Bolivia MMR 06/2021 07/2021 1-5y 1,183,283 In progress Polio 


Honduras MMR 08/2021 10/2021 1-5y 1,166,999 Planned Polio 


Paraguay MR 10/2021 12/2021 1-8y 1,126,927 Planned Polio 


Dominican 
Republic 


MR 10/2021 12/2021 1-5y 956,182 Planned  


Venezuela MMR 10/2021 12/2021 1-5y 2,692,674 Planned Polio 


 


Molecular epidemiology 
Molecular epidemiology has been useful in documenting the interruption of endemic virus 
transmission, and WHO has defined it as one of the criteria for evaluating progress in eliminating 


measles. A global reduction in the variability of measles genotypes was seen during the last three 
years and a similar situation was evident in the Americas; since 2018, only two measles genotypes 
(B3 and D8) were reported to the Measles Nucleotide Surveillance (MeaNS).  
 


During 2018 to 2020iv, 14 countries reported a total of 2,106 measles sequences to MeaNSv. Of 
this total, 94% corresponds to D8 genotype, for which nine different lineages were identified. 
Lineage MVi/Hulu Langat.MYS/26.11/ was mostly reported in 2018, while lineage MVs/Gir 


Somnath.IND/42.16/ was reported in 2019 and 2020, with a total of 306 and 1,152 sequences, 
respectively. Therefore, both lineages were frequently detected in outbreaks in countries such 
as Argentina, Brazil, Mexico, and Venezuela, among others. In addition, genotype B3 was only 


detected in confirmed measles cases reported by the United States, where seven different 
lineages were identified.   
  


 
iv 2018 (508 sequences), 2019 (1301 sequences), and 2020 (298 sequences). 
v Antigua and Barbuda, Argentina, Brazil, Canada, Chile, Colombia, Costa Rica, Cuba, Ecuador, Guatemala, Mexico, 
Peru, United States, and Venezuela 
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Recommendations 
• The TAG expresses concern that large declines in MMR coverage have led to a rapidly 


expanding pool of susceptible persons across the Region, which, coupled with the 
loosening of physical distancing measures, points to an impending measles epidemic that 
will likely involve several countries.  


• The TAG calls on governments in the Americas to take urgent corrective actions to ensure 
95% coverage with two doses of the MMR vaccine among children younger than two, to 
meet the standards of high-performing surveillance, and to conduct periodic follow-up 


and targeted campaigns for vulnerable populations and cohorts of older age groups.  
• Countries are urged to ensure that the Region of the Americas once again achieves and 


sustains WHO’s target of eliminating measles and rubella.  
• Whenever possible, countries should conduct high-quality, multi-antigen follow-up 


campaigns that are adequately supported by human and financial resources. 
• The TAG calls on WHO to establish a global target to support eliminating measles and 


rubella. Without such a target, it is becoming increasingly more difficult to sustain 


Measles and Rubella Elimination (MRE) in the Americas. 
• The TAG recognizes the hard work and commitment of those countries that have already 


conducted campaigns to control outbreaks and follow-up campaigns. 


• It is essential for Brazil to fully control the ongoing measles outbreak and prevent future 
resurgences. 


• Both WHO and PAHO should mobilize political commitment to address the ongoing 


measles outbreak in Brazil. The first step should be to advocate for reactivating  the 
Brazilian NITAG, which was disbanded in 2019. The NITAG can provide strong and 
independent technical recommendations to respond to the COVID-19 pandemic, end the 


measles outbreak, and prevent future outbreaks of VPDs. 
• The TAG recommends that countries strengthen their national capacity for rapid response 


to virus importations outbreak by using e-learning courses in outbreak management. It 
also recommends that countries conduct training in risk assessment analysis for 


implementing tailored interventions at the local level. 
• The TAG appreciates the critical role of the Regional Commission for Monitoring and 


Reverification of Measles, Rubella, and Congenital Rubella Syndrome Elimination and 


encourages it to continue its essential function. The commission will continue to work 
closely with the TAG to monitor progress and the status of MRE in the Americas. 
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COVID-19 Vaccination in the Americas 
 


Progress and Lessons Learned from COVID-19 Vaccination in the Americas   
 
Vaccination status at the global level 


As of 12 July 2021, the world had recorded 185 million COVID-19 cases and over 4 million COVID-
related deaths. Meanwhile, since December 2020, more than 3.6 billion doses of COVID-19 
vaccines have been administered around the world.. Of these, 20% were administered in the 
Americas. All vaccines approved by WHO and national regulatory agencies are safe and 


efficacious against COVID-19. Despite this success, governments must be mindful of 
discontinuing public health and social measures. Lifting them too early could lose some of the 
gains that vaccines have made possible. Also, safe and effective vaccines alone cannot solve the 


pandemic.  
 
Rapid diagnostics and life-saving therapeutics are vital to ending the pandemic and accelerating 


global recovery.  However, these life-saving tools will only be effective if they are made available 
equitably and simultaneously to the most vulnerable people in all countries, and if strong health 
systems and services are in place to deliver them. Vaccines are effective against severe disease 


caused by the variants, but variants will continue to flourish if the globally inequitable rollout of 
vaccines is not addressed. As of July 2021, high-income countries had administered 69 times the 
number of vaccine doses as low/middle-income countries. 


 
As of 9 July 2021, WHO was monitoring 291 candidate vaccines: 107 in a clinical phase and 184 
in a pre-clinical phase. These vaccines represent different platforms, from viral vectors to 
inactivated/attenuated to messenger RNA. Six vaccines were reviewed and approved by WHO’s 


Emergency Use Listing (EUL) process and the Strategic Advisory Group of Experts (SAGE) on 
immunization. The vaccines are produced by pharmacological manufacturers Pfizer, Moderna, 
Janssen, Sinopharm, Sinovac, and AstraZeneca. The latter produces its vaccine in multiple  


locations around the world: South Korea (SK Bio), India (Serum Institute of India), Italy (Catalent), 
China (Wuxi), and Spain (Chemo Spain). All the production sites have been reviewed and 
approved through EUL procedures. 


 
Vaccination status of the Americas 
As of 9 July 2021, the Region of the Americas reported that 647,435,811 doses of COVID-19 


vaccine had been administered in 49 of its 51 countries and territories. As a result, 265,129,115 
persons received a full series of the vaccine and can be considered to be fully immunized. Most 
of the vaccine doses have been administered in the United States (48.5%), while Latin America 


and Caribbean countries administered 42%. Among these, Brazil administered the greatest 
percentage: 13.6%. Of the 49 countries and territories, 35 are using the vaccine produced by 
AstraZeneca, making this the most widely used vaccine. However, if we consider the type of 
vaccine with the highest number of doses administered, the top vaccines are Pfizer (216 million)  
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and Moderna (140 million). Countries and Central and South America, in contrast, report 
vaccination rates below 20% after months of vaccination operations. 


 
Vaccination status in sub-regions of the Americas 
In North America, vaccination coverage rates for Canada and the United States are approximately 


48.5%; Mexico reports that 15.9% of its population is fully immunized. In the United States, data 
reported by the US Centers for Disease Control and Prevention (CDC) show a clear decline in 
number of COVID-19 cases by age group as vaccination coverage rates increase. According to Yale 


University and the Commonwealth Fund, it is estimated that COVID-19 vaccines averted about 
279,000 deaths in the USA by the end of June 2021. Around 1.25 million people would likely have 
been hospitalized were it not for the vaccines. 
 


In Central America, vaccination rates range from nearly 20% in El Salvador to less than 1% in 
Honduras. In the latter country, deliveries of Pfizer and AstraZeneca from COVAX, a worldwide 
initiative aimed at equitable access to COVID-19 vaccines, have been very small, barely enough 


to cover 0.9% of the eligible population. Incoming donations of Moderna vaccine from the USA 
will alleviate some of the shortages 
 


In the Andean region, vaccination rates also range widely, from nearly 16% in Colombia to less 
than 1% in Venezuela. In Brazil, nearly 13.6% of the adult population has been fully immunized. 
Many countries in this sub-region prioritized indigenous groups for vaccination. Indigenous 


groups were included among the high-risk priority populations in the national vaccination plans, 
civil societies were actively engaged in vaccination micro-planning, and additional resources were 
dedicated to reaching those populations. Brazil maintains the Region’s only dashboard to 


monitor vaccination rates among indigenous groups, and the four Andean countries launched 
cross-border programs to reach all indigenous communities as soon as COVID-19 vaccines 
became available.  
 


In the Southern Cone, vaccination rates are above 50% in Chile and Uruguay, but hover at about 
10% in Argentina and 2% in Paraguay. The latter country depended heavily on COVAX for vaccine 
procurement and access, but delays in shipping have created a large gap in vaccine availability. 


Chile, on the other hand, significantly reduced the number of reported COVID-19 cases, 
hospitalizations, and deaths through a combination of COVID-19 vaccination and non-
pharmaceutical mitigation measures. Also, Chile has been active in measuring "real world” 


vaccine effectiveness for Sinovac inactivated COVID-19 vaccine through a cohort of 10.5 million 
citizens. 
 


In the Caribbean, vaccination rates vary considerably between countries and territories. A 
combination of bilateral agreements and COVAX shipments allowed small countries to receive 
enough vaccine doses to immunize all citizens. However, larger countries received the same small 
shipments as some countries in South America, and their vaccination coverage rates are below 


10%. A clear example is the comparison between Bermuda (54% vaccination rate) and Jamaica 
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(9% vaccination rate). Also, some territories were included in the vaccination plans of European 
countries, and therefore received vaccine doses through that channel, too. 


Vaccine dose forecasting 
Up until now, vaccine allocation and administration have been marred by deep inequalities 
among countries in the Americas. As of 9 July, donated doses made up 70% of the COVAX 


Mechanism. Fortunately, starting in September 2021, WHO foresees a large increase in the 
availability of vaccine doses through the COVAX Mechanism. Indeed, starting in the third quarter 
of 2021, WHO predicts a pivot from supply constraints to demand constraints. In the second part 


of 2021, COVAX expects to receive 1.75 billion doses from vaccine manufacturers and donors. Of 
these, 1.36 billion will become available in the last quarter of 2021.  
 
Ongoing challenges 


Since COVID-19 vaccines were introduced in December 2020,  their use has raised numerous 
questions about their safety, effectiveness, and quality. While some questions have been 
answered satisfactorily, many questions remain. Below are questions that were addressed during 


this TAG meeting:  
 


• Access and distribution of COVID-19 vaccines to Member States 


• Demand and confidence in COVID-19 vaccines 


• Adverse events following immunization, including thrombosis with thrombocytopenia 
syndrome (TTS) 


• Prioritization of high-risk groups (see updated SAGE roadmap) 


• Interchangeability of COVID-19 vaccines 


• Vaccination of pregnant and breastfeeding women  


• Vaccination of children 


• Vaccine effectiveness and variants of concern 


 
COVID-19 Vaccine Allocation and Supply Mechanism: Challenges and Lessons Learned 
Sustaining access to routine vaccines 
The pandemic has drastically affected the Region’s national immunization programs , especially 


the delivery of and demand for immunization services in communities and health centers. 
Globally, it has affected the timely availability and freight costs of many vaccines. Factors 
contributing to the shortages include a)  problems in export licensing, scaling up production, and 


releases of batches; b) bilateral agreements locking in future doses (especially availability during 
2021) with a risk portfolio approach that goes beyond national needs; and c)  overly optimistic 
forecasts by suppliers regarding their projected production capacities, which are not 


materializing in 2021. The supply delays have impacted planned deliveries, putting participants’ 
confidence and trust in the COVAX Facility at risk. 
 


The PAHO Revolving Fund (RF) has played a critical role in ensuring the sustainability of 
immunization supply chains (for vaccines, safe injection devices, and cold chain equipment) 
during the pandemic. PAHO continues to work closely with national immunization programs in 
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preemptive planning for fluctuations in national vaccine demand, triaging supply allocations and 
monitoring national vaccine inventories. PAHO also works with vaccine manufacturers and 


international partners to carefully monitor disruptions in logistics and other risks that suppliers 
may be confronting.  
 


Accurate demand-planning is more important than ever to minimize the risks of interrupted 
access to life-saving vaccines. The Revolving Fund Capital Fund continues to provide critical 
bridge-funding support for financial sustainability to requesting Member States. During 2019 and 


2020, the average annual procurement value was approximately $765 million despite declining 
DTP3 and MMR1 coverage trends.  
 
As of mid-July 2021, the Revolving Fund was in the process of consolidating 2022 routine vaccine 


demand through its improved PAHO-173 tool. The consolidated demand will be analyzed with 
programmatic projections for increased forecasting accuracy and multi-year contracting. The 
Revolving Fund is also in the process finalizing the design and implementation of an online 


demand collection platform for routine vaccines; the tentative release is October 2021, for Q1-
Q2 2022 demand reconfirmations.  
 


Update on the COVAX Facility progress and supply projections 
The Revolving Fund provided briefings on access to COVID-19 vaccines to the Regional TAG on 
Vaccine-Preventable Diseases, which convened in August and October 2020. On 10 December 


2020, there was a special session of the Directing Council to update Member States on “the 
COVID 19 Pandemic in the Region of the Americas, COVAX Preparedness, and Equitable Access 
to COVID-19 Vaccinesvi.” Two critical resolutions (CSSS1.R1)vii on COVID-19 vaccines access 


requested that the Director:  
 


• Maintain coordination with international partners and advocate with them to leverage 
existing capacities and economies of scale through joint pooled procurement in order to 


obtain a low, flat price for PAHO Member States participating in the Revolving Fund so as 
to secure equitable access to COVID-19 vaccines for the population, including migrant 
populations. 


• Negotiate to attain for those Member States participating in the Revolving Fund access to 


COVID-19 vaccines at the best possible price and, if necessary, make an exception   and 
adjust the terms and conditions of the Revolving Fund to address the special 
circumstances needed to secure a supply of COVID-19 vaccines.  


 


 
vi https://www.paho.org/en/governing-bodies/directing-council/special-session-directing-council  
(Please see the working document CDSS1/2 and the final report CDSS1/FR in the link for details)  
vii https://www.paho.org/en/documents/cdss1r1-update-covid-19-pandemic-region-americas-covax-preparedness-
and-equitable-access 
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The most recent update to PAHO governing bodies was provided during the 168th Session of the 
Executive Committee on 21-25 June 2021. The document CE168/INF/1 provided updates on the 


access of COVID-19 vaccines and COVAX Facility progress viii.  
 
The Revolving Fund, as a key component of PAHO’s overall COVID-19 pandemic response 


package, is an important platform by which Member States of the Americas can access vaccine 
through the COVAX Facility. A total of 26 self-financing Member States (including Canada) and 
territories participating in the COVAX Facility represent approximately 33% of the projected 


global procurement volume for the self-financing participants. Despite ongoing national 
budgetary and fiscal challenges during the pandemic, self-financing participants allocated more 
than $1.1 billion for down payments and financial guarantees in order to meet the COVAX 
Facility’s financial requirements during Q4 2020.Another 10 Member States were eligible for the 


Advance Market Commitment (AMC) support through COVAX.  
 
The commitments of the 36 countries participating in COVAX represent approximately 202 


million vaccine doses from the COVAX Facility. However, compared to the contractual projections 
of Gavi advance purchase agreements, COVAX has been facing significant supply shortages since 
March 2021.  


 
By the end of June 2021, only 24.7 million doses were delivered to participants through COVAX, 
representing just 12% of the commitment of 202 million doses,  about 1.8% of the population 


coverage, on average. Based on the latest availability indications from COVAX, the Revolving Fund 
projects that a maximum of 35 million doses will be delivered (excluding donations) by the end 
of Q3 2021. This amount corresponds to coverage for approximately 2.5% of the population, on 


average.ix  
 
 
 


 
 
 


 
 
 


 
 
 


 
 


 
viii https://www.paho.org/en/documents/ce168inf1-update-covid-19-region-americas 
ix For some small island countries, deliveries in the first two quarters of the year may correspond up to 20% coverage  


due to minimum shipment sizes required by suppliers. 
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Graph 1. COVAX Allocation Dynamics (6 July 2021) 


 
 
As shown in Graph 1, approximately 80% of doses committed by the COVAX Facility are projected 
to be mobilized in Q4 2021 and beyond. In theory, COVAX participants were projected to receive 


doses to vaccinate around 20% of their population—about 100 million people in LAC—by the end 
of 2021 to cover their high-risk populations. However, a higher rate of vaccination coverage is 
needed to control the pandemic. 
 


While COVAX continues to experience supply bottlenecks during Q3 2021, donations from the 
U.S. government, EU, and other countries should help considerably to increase access. During Q3 
2021, the U.S. government plans to donate 20 million doses through COVAX and possibly more 


than 10 million doses bilaterally. (Final details still pending.)  
 
PAHO Revolving Fund regional plan of action for access 


There has also been extraordinary interest across countries and country groupings in locking 
down early deals for COVID-19 vaccines. According to an unofficial PAHO analysis based on media 
reports and on information shared by Member States on an ad hoc basis, although some Member 


States have locked in bilateral deals to cover 100% or more of their populations, several other 
states (especially those with very limited financial resources and small countries in the Caribbean) 
are projected to cover only 20% to 50% of their populations, and will need to rely primarily on 


the COVAX Facility and possible donations (Graph 2). This presents a significant inequity concern 
for the Region. 
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Graph 2. Unequal Vaccine Access Dynamics and Bilateral Deals across PAHO Member States (6 
July 2021) 


 
 


While improvements are expected in COVID-19 vaccine supply in Q4 2021 and during 2022, this 
still will not guarantee sufficient availability to meet the required demand. The Revolving Fund 
believes this situation will not correct itself without pooling demand and resources, and without 


leveraging the existing PAHO Revolving Fund mechanism. In response to Member State requests 
to intensify efforts to secure additional COVID-19 vaccines, PAHO is in the process of launching a 
regional plan of action for access based on three workstreams: (1) continued close collaboration 


with the COVAX Facility for completing current participation commitments of Member States, (2) 
facilitating donations to Member States through the COVAX Facility or bilaterally, and (3) creating 
means for additional access to COVID-19 vaccines through the Revolving Fund (Graph 3). 


 
Graph 3. PAHO’s Regional Plan of Action for Ensuring Sustainable Access to COVID-19 Vaccines 
 


 
RVF: Revolving Fund 
MS: Member State 
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Currently, the Revolving Fund is projecting a deficit of COVID-19 vaccines in Member States by 
comparing number of people covered by existing supply agreements (including participation 


ratios in the COVAX, doses secured through bilateral deals, and donations) with the total adult 
population (older than 18) in each Member State. To address limitations in available data and to 
keep abreast of changing supply and demand dynamics, the Revolving Fund co-created an online 


COVID-19 vaccine demand-mapping platform that was released at the end of July 2021, under 
the leadership of Executive Management and with Comprehensive Family Immunization, 
Information Technology Services, and Procurement and Supply Management. The purpose of the 


platform is to validate information from Member States on target groups for vaccination and 
supply agreements, as well as requesting Member States to forecast future demand for COVID-
19 vaccines provided through the RF along with their vaccine preferences. The online platform is 
also the first product of PAHO Revolving Fund’s digitization strategy with the vision of 


transforming demand-planning to digital and automated platforms.  
 
Orientations on the platform were provided to Member States and PAHO country offices on 29-


30 June 2021. Member States were very receptive to the tool and used the opportunity to 
highlight epidemiological unknowns that might cause considerable fluctuations in demand (i.e., 
need for booster doses or not) and stressed the importance of guidance from the TAG.  


  
Table 2. Important Epidemiological/Technical Considerations and Uncertainties That Impact 
Demand-Planning and Access to COVID-19 Vaccines 


National COVID-19 Vaccination Strategy 
and Financing  
• Target populations 


• Coverage levels to control the disease 


National Immunization Program 
• Capacity to reach target populations 
• Acceptability and uptake 


• Monitoring of safety (ESAVIs) and 
effectiveness 


Variants of Concern (VOC) 
• Impact of VOC vaccine 


effectiveness 
• Potential need for additional 


doses/re-vaccination (i.e., on 
annual basis) 


Vaccine Profile  


• Duration of protection 
• Prevention of transmission 
• Cold chain, storage, and handling 


conditions 


• Interchangeability with different 
vaccines 


• 2nd-generation vaccines  


 
It will be critical to create an optimal product portfolio selection for future access focus based on 
evolving disease epidemiology, programmatic requirements, demand dynamics and supply 


market conditions. The Revolving Fund will follow customized supplier engagement strategies 
based on technical guidance on the above-mentioned dynamics. Given the supply market 
realities, it is important to have solid and executable commitments from Member States in their 
demand indications.  
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Table 3. Success Factors for Increasing Equitable Access to COVID-19 Vaccines under the 
Leadership of Executive Management  


 
AMC: Advanced Market Commitment 
WHA: World Health Assembly 
IDB: Inter-American Development Bank 
MDB: Multilateral Development Banks 


 


Recommendations 


• The TAG commends countries for their tremendous work in rolling out COVID-19 vaccines 
to help control the pandemic.  


• The TAG is extremely concerned with the significant inequity in global access to vaccines 
and reaffirms the importance of the COVAX Facility and the PAHO Revolving Fund as key 


mechanisms to improve access to vaccines for low- and middle-income countries. Greater 
advocacy, coordination and action among immunization partners and political leaders are 
necessary to reduce this global inequity and promote justice for all. 


• The TAG is also concerned with the significant disparities in the deployment and 
administration of vaccines between and within countries of the Region and recommends 
that greater attention be given to ensuring more equitable distribution of vaccines in 
keeping with our principles of Pan-Americanism and solidarity among countries.  


• In view of the large COVID-19 vaccine deployments anticipated in Q4 2021 and 2022, 
governments should further strengthen planning and preparation, train their health 
workforce, expand their immunization staff where needed, install cold chain equipment 


(including ultra-cold chain where necessary), review and implement local micro plans, and 
update the National Deployment and Vaccination Plan.  


• The TAG strongly advocates that governments should implement the SAGE roadmap for 
prioritization of COVID-19 vaccines and achieve high vaccination coverage among health 


and front-line workers, the elderly, and other high-risk groups before administering doses 
to adolescents (ages 12-15).  


• Preliminary evidence suggests that natural immunity and vaccine immunity are effective 
in preventing severe disease, hospitalization, and death in those older than 1 year. At this 
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juncture, it is not known how long immunity will last, and there may be breakthrough 
infections that are mild or asymptomatic in fully immunized individuals. In the context of 


limited vaccine supplies and the roadmap’s recommendations, introducing booster doses 
of vaccines is not recommended at this time. Currently, in countries with high vaccine 
coverage, most COVID-19 hospitalizations and deaths occur among people who are 


unimmunized or only partially immunized, and seldom in those who are fully immunized. 


• Where possible, countries should implement COVID-19 vaccine effectiveness studies 
and/or contribute their data to the regional surveillance network REVELAC-i (managed by 
PAHO) to add to the Region’s understanding of vaccine performance.  
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Vaccination of High-Risk Groups in the Context of the COVID-19 Pandemic 
 


Influenza vaccination in the context of COVID-19 
Although it is necessary to focus on the COVID-19 response, influenza viruses remain the likeliest 
pandemic pathogens and each year continue to cause seasonal epidemics that entail a significant 


health and economic burden. Before the COVID-19 pandemic, seasonal influenza had been 
associated with an estimated 36,500 deaths and 400,000 hospitalizations in the Region every 
year.  However, surveillance data show that since March 2020, influenza transmission has been 


at historic lows and, in temperate areas, even absent (Figure 3).  
 
Figure 3. Influenza Circulation by Sub-Region in the Americas, 2014-21 


 
Source: https://www.paho.org/en/documents/regional-update-influenza-epidemiological-week-22-june-16-2021  


 


In 2004, PAHO’s TAG first recommended that all countries establish an influenza vaccination 
policy that prioritizes high-risk groups: children ages 6-23 months, pregnant women, individuals 
with underlying conditions, older adults, and healthcare workers. In 2012, WHO’s Strategic 


Advisory Group of Experts (SAGE) on immunization identified pregnant women as the highest 
priority group for vaccination, followed by, in no particular order, children, older adults, 
individuals with underlying health conditions, and healthcare workers. As of 2019x, 39 of the 51 


(76%) countries and territories in the Americas had an influenza vaccination policy targeting at 
least one of the five high-risk groups. Among them, 39 (76%) have a policy targeting vaccination 
of healthcare workers, 37 (73%) have a policy for vaccinating those with chronic disease, 33 (65%) 


have a policy for vaccinating the elderly, 33 (65%) have a policy for vaccinating pregnant women, 


 
x Vicari AS, Olson D, Vilajeliu A, Andrus JK, Ropero AM, Morens DM, Santos JI, Azziz-Baumgartner E, Berman S. Seasonal 


Influenza Prevention and Control Progress in Latin America and the Caribbean in the Context of the Global Influenza Strategy 


and the COVID-19 Pandemic [Internet]. The American Journal of Tropical Medicine and Hygiene 2021; 2021 May 10. Epub 


ahead of print [cited 2021 May 10]. Available from: https://doi.org/10.4269/ajtmh.21-0339  
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and 30 (59%) have a policy for vaccinating children. Overall, 300 million seasonal influenza 
vaccine doses are administered each year (271 per 1,000 population, the highest rate globally).  


 
In the context of the COVID-19 pandemic, maintaining influenza vaccination programs, 
particularly for high-risk groups, were deemed essential to decreasing influenza-related 


morbidity and mortality and preventing further strain on the healthcare system. An increased 
demand of influenza vaccine was expected in the context of limited supply. In March 2020, PAHO 
guidance stated that healthcare workers and older adults, followed by pregnant women, 


children, and individuals with underlying conditions should be prioritized to be vaccinated against 
influenza where it was feasible to do so, to ensure optimal control of influenza among groups at 
high risk of severe COVID-19 disease, as well as influenza illness. SAGE’s September 2020 
recommendations on vaccination of high-risk groups against seasonal influenza in the context of 


COVID-19 emphasized healthcare workers and older adults, to minimize the disruption of health 
services and reduce the burden on healthcare systems.  
 


In 2020 and 2021, the Region has been able to capitalize on strong national immunization 
programs and on the regional initiative of Vaccination Week in the Americas to maintain 
influenza vaccination during the COVID-19 pandemic. Also, as with other vaccines, PAHO’s 


Revolving Fund for Access to Vaccines (Revolving Fund, or RF) has played a critical role in Member 
States’ procurement of seasonal influenza vaccines. This was evident in March-September 2020 
when, amid the incipient COVID-19 pandemic, 13 countries in the Southern Hemisphere used the 


seasonal influenza vaccine to immunize over 100 million people, prioritizing older adults, people 
living with chronic illnesses, and healthcare workers. Latin America and Caribbean (LAC) countries 
implemented successful innovative vaccine delivery strategies to reach influenza high-risk 


groups. Some of these groups (e.g., healthcare workers) were also at high risk of SARS-CoV-2 
exposure and/or severe COVID-19 (e.g., the elderly, people with chronic diseases, and pregnant 
women). Given the overlap with priority groups for COVID-19 vaccination, SAGE recommended 
14 days between administering COVID-19 vaccines and any other vaccine, including the influenza 


vaccine. This recommendation may be amended as data on co-administration with other 
vaccines become available.  
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With influenza seasons occurring during the pandemic, some studies suggest that influenza 
vaccination could contribute to reduce susceptibility and improve clinical outcomes for COVID-


19 patients:xi,xii,xiii,xiv,xv,xvi  


• Decreased positive COVID-19 testing with a potential protection from COVID-19 
conferred by the influenza vaccine; 


• Greatest protection against COVID-19 in elderly patients who received the influenza 


vaccine in close proximity to COVID-19 exposure as compared to several months before;  


• Lower rate of hospitalizations and length of stay in those who were vaccinated with the 
influenza vaccine; 


• Decreased need for mechanical ventilation in COVID-19 patients who received the 
influenza vaccine; 


• Decreased need for intensive care treatment and invasive respiratory support;  


• Association between influenza vaccination and reduced mortality from COVID-19. 
 
Countries and territories may experience severe influenza seasons once COVID-19-related public 


health and social measures are relaxed and international travel resumes. National immunization 
programs and seasonal influenza vaccination should be maintained and continuously 
strengthened, as they are investments that pay important dividends when emergencies occur. 
Moreover, and equally important, influenza vaccination reduces the seasonal influenza burden. 


 
Recommendations on the Introduction of Pneumococcal Vaccines among Older Adults 
Pneumococcal disease has a high burden among infants and children younger than 5 years and 


in adults aged 50 or older. In Latin America and the Caribbean, 37 of 52 (71%) countries and 
territories introduced PCV10 or PCV13 into national immunization programs for infants and 
young children. Two vaccines are currently available for the prevention of pneumococcal disease 


in adults: PPV23 and PCV13. Both vaccines were found to be immunogenic in adults age 50 and 
older.xvii The evidence from a systematic review supports the efficacy and effectiveness of both 


 
xi Impact of the influenza vaccine on COVID-19 infection rates and severity. A. Conlon et al. / American Journal of 
Infection Control 00 (2021) 1−7. 
xii Salem ML, El-Hennawy D. The possible beneficial adjuvant effect of influenza vaccine to minimize the severity of 
COVID-19. Med Hypotheses. 2020;140: 109752). 
xiii Marín-Hernandez D, Schwartz RE, Nixon DF. Epidemiological evidence for association between higher influenza 
vaccine uptake in the elderly and lower COVID-19 deaths in Italy. J Med Virol. 2021;93:64–65. 
xiv Fink G, Orlova-Fink N, Schindler T, et al. Inactivated trivalent influenza vaccine is associated with lower mortality 
among Covid-19 patients in Brazil [e-pub ahead of print]. BMJ Evid Based Med. 
xv Zanettini C, Omar M, Dinalankara W, et al. Influenza vaccination and COVID19 mortality in the USA. medRxiv; 
2020. 
xvi Ragni P, Marino M, Formisano D, et al. Association between exposure to influenza vaccination and COVID-19 
diagnosis and outcomes. Vaccines. 020;8:675. 
xvii Winje BA, Berild JD, Vestrheim DF, Denison E, Lepp T, Roth A et al. Efficacy and effectiveness of pneumococcal 
vaccination in adults – an update of the literature. Oslo: Norwegian Institute of Public Health; 2019. 
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PPV23 and PCV13 against invasive pneumococcal disease in adults age  50 or older.xviii Few 
countries recommend pneumococcal vaccines for routine use in older adults because pediatric 


vaccination programs have reduced the overall circulation of pneumococcal strains included in 
the PCV vaccines, as well as the exposure of older adults to these strains. However, available data 
indicate that there is a substantial burden of disease attributable to S. pneumoniae among adults 


age 50 or older, and this burden is higher in low-income countries  and in lower-middle-income 
countries.  
 


The proportion of community-acquired pneumonia among adults age 50 or older due to S. 
pneumoniae and the proportions due to serotypes contained in currently licensed vaccines were 
estimated by conducting a meta-analysis of studies from the previous 10 years, which employed 
microbiological methods (serotype-specific urinary antigen detection [SSUAD] test and 


polymerase chain reaction [PCR] test of sputum). This analysis found prevalence ranging from 
12% to 38% in pre-PCV13 studies and from 11% to 32% in the post-PCV13 period (more than one 
year after introduction). However, all these studies were set in high-income countries.xix,xx  


 
The Institute of Health Metrics and Evaluation Global Burden of Disease study estimated the 
deaths due to pneumococcal low respiratory infection (LRI) and meningitis for 2017. The rates of 


pneumococcal LRI-related deaths were highest in low-income countries followed by lower-
middle-income countries, and lowest in high-income countries. Overall, 203,104 (UR 79,949 to 
349,924) deaths due to LRI in adults ages 50–69 years and 456,096 (UR 166,041 to 866,727)  


deaths due to LRI in adults ≥70 years were estimated to be attributable to Streptococcus 
pneumoniae. Also, 49% of S. pneumoniae LRI deaths in older adults were in LMICs. Regarding 
pneumococcal meningitis, in the same year, an estimated 5,395 (UR 4,551 to 7,399) deaths 


occurred in adults ages 50–69 years and 4,206 (UR 3568 to 5,768) in adults ≥70 years. Again, 78% 
of the pneumococcal meningitis deaths in older adults occurred in lower-middle-income 
countries.20,xxi  
 


In the Region of the Americas, there are insufficient data on the burden of invasive pneumococcal 
disease in older adults, as well as data on the cost-effectiveness of PCV vaccination in this age 


 
xviii Berild JD, Winje BA, Vestrheim DF et al. A systematic review of studies published between 2016 and 2019 on 
the effectiveness and efficacy of pneumococcal vaccination on pneumonia and invasive pneumococcal disease in 
an elderly population. Pathogens. 2020; 9(4). 
xix Non-invasive pneumococcal pneumonia due to vaccine serotypes: a systematic review and meta-analysis. 
Lansbury L, Lim B, M McKeever T, Lawrence H, Shen Lim W. University of Nottingham, Nottingham, UK; National 
Institute for Health Research (NIHR), UK; University of Cambridge, Cambridge, UK; Nottingham University Hospitals 
NHS Trust, Nottingham, UK. In press to be published. 
xx World Health Organization. Considerations for pneumococcal vaccination in older adults. Geneva: WHO; Weekly 
epidemiological record 2021 Jun 11; 96(23):217-228. Available from 
https://apps.who.int/iris/bitstream/handle/10665/341721/WER9623-eng-fre.pdf  
xxi Global Burden of Disease Collaborative Network. Global Burden of Disease Study 2017 (GBD 2017) results. 
Washington: Institute for Health Metrics and Evaluation; 2018 (http://ghdx.healthdata.org/gbd-results-tool, 
accessed 21 November 2020). 
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group. Furthermore, evidence suggests that high PCV coverage in children younger than 5 years 
helps to protect both children and older adults from invasive pneumococcal disease. 


 
Evidence on COVID-19 co-morbidity and benefit of vaccination in relation to pneumococcus  
Available evidence does not indicate that S. pneumoniae is a clinically significant co-pathogen or 


secondary pathogen in patients with COVID-19. Also, there is no evidence to suggest that 
pneumococcal vaccination will influence the severity or outcome of COVID-19.xxii Therefore, the 
current evidence is insufficient to support a recommendation to introduce an adult 


pneumococcal vaccination program in response to the COVID-19 pandemic. However, in 
countries with existing adult pneumococcal vaccination programs, improving vaccine coverage 
and thereby reducing pneumococcal disease may be expected to alleviate the related burden on 
health systems.22 


 
Recommendations 


• The TAG commends countries in the Region that offered other antigens during the COVID -19 
vaccination campaigns, protecting millions from influenza and other VPDs.  


• The TAG recommends that governments prioritize pneumococcal vaccination for children 
younger than 5 years rather than older adults. High coverage as per the recommended 
pneumococcal vaccine schedule for infants and children under 5 helps to protect both children 
and older adults from pneumococcal disease. 


• In countries with a mature childhood pneumococcal immunization program reaching high 
coverages homogenously at local levels, decisions about initiating pneumococcal vaccination in 
older adults (using either PPV23 or PCV13) should consider the local disease burden and cost-
effectiveness, as well as ensure that optimal coverage can be consistently achieved in the target 
population. 


• The TAG acknowledges the limited availability of scientific data on the co-administration of 
COVID-19 and influenza vaccines and notes the SAGE recommendation to maintain an interval of 
14 days between these vaccines.  


• The TAG acknowledges the importance of not missing opportunities for immunization, but 
considering the potential for increased reactogenicity, particularly with influenza vaccines that 
might be more likely to cause local or systemic reaction, it recommends that NITAGs consider 
reviewing the available evidence, as well as their local epidemiology and capacity, and decide 
whether their country should co-administer COVID-19 and influenza vaccines. If countries decide 
to co-administer these vaccines, each vaccine should be given in a different arm, if possible, and 
the ESAVI surveillance network should monitor any adverse events.  


• Available evidence does not indicate that S. pneumoniae is a clinically significant co-pathogen or 
secondary pathogen in patients with COVID-19, or that pneumococcal vaccination will influence 
the severity or outcome of COVID-19. However, in countries with existing adult pneumococcal 
vaccination programs, improving vaccine coverage and thereby reducing pneumococcal disease 
may alleviate the related burden on health systems.  


 


 
xxii World Health Organization. Meeting of Strategic Advisory Group of Experts on Immunization, October 2020: 
conclusions and recommendations. Geneva: WHO; Weekly epidemiological record 2020 Nov 17; 95(48):594. 
Available from https://apps.who.int/iris/bitstream/handle/10665/337100/WER9548-eng-fre.pdf  
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Vaccine Hesitancy among Adults in the Caribbean 


 


A look at vaccine acceptance among healthcare workers 
An essential part of COVID-19 vaccine rollout are communication campaigns that target specific 


priority groups identified by each country, such as healthcare workers. COVID-19 vaccines have 
been significant targets of mis- and disinformation, leading to public mistrust and concerns about 
vaccine safety, including among healthcare workerss. Using data to understand the multiple  
factors and influences that shape vaccination acceptance in populations – including, but not 


limited to, misinformation – can help countries tailor responses and improve vaccine uptake. 
 
PAHO carried out a cross-sectional online survey in 14 countries of the Caribbeanxxiii in March-


April 2021 to document healthcare workers’ concerns and attitudes about COVID-19 vaccines 
and their intended practices. The survey gathered information on attitudes toward vaccines in 
general, COVID-19 vaccines, influenza vaccines, and vaccine intent. Almost 1,300 healthcare 


workers completed the survey, twice the calculated sub-regional sample size. 
 
Principle findings:  


• Respondents displayed widespread agreement that vaccines in general are a good way to 
protect oneself from disease (98%), that vaccines are safe (95%), efficient (97%), and that 
vaccine information is reliable and trustworthy (94%). 


• However, 23% of respondents revealed COVID-19 vaccine hesitancy, and said that they 
"disagree" or "strongly disagree" with getting the vaccine as soon as possible. Nurses 


were twice as likely as doctors to be hesitant, and younger workers communicated more 
hesitancy than older ones. Only 4% of all participants stated an intention to refuse a 
COVID-19 vaccine altogether. 


• Healthcare workers displayed some concern when it comes to new vaccines. When asked 
about general vaccine readiness, 56% of respondents agreed that new vaccines carry 
more risk than older vaccines. Also, 77% of respondents stated that they are concerned 
about serious adverse effects from vaccines.  


• Overall, 92% of respondents agreed that a COVID-19 vaccine will protect against severe 
COVID-19, and 83% were confident in the scientific approval process for a COVID-19 
vaccine. 


• When asked about the reasons for their attitudes toward and perceptions of COVID-19 


vaccines: 
o 30% of respondents indicated they do not yet know enough about the vaccine 


to decide. 
o 29% of respondents expressed a preference to gain natural immunity against 


SARS-CoV-2. 


 
xxiii Antigua and Barbuda, Bahamas, Barbados, Belize, Dominica, Grenada, Guyana, Haiti, Jamaica, St. Kitts and 
Nevis; St. Lucia, St. Vincent and the Grenadines, Suriname, and Trinidad and Tobago. 
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o 47% of respondents said that the development of COVID-19 vaccines may have 
been rushed or the vaccine may not have been thoroughly tested.  


o 48% of respondents indicated that the manufacturing country of a COVID-19 
vaccine shaped their opinion of the vaccine.  


o 30% of respondents reported that information they have seen on social media 


shaped their opinion of a COVID-19 vaccine. 
 
When asked about delaying or refusing COVID-19 vaccines, respondents expressed concerns 


primarily related to the vaccines' benefits and safety, as well as overall trust in the new COVID-
19 vaccines. Other respondents indicated that the brand of the vaccine available to them 
influenced their opinion. Among the answers falling under the social process domain, healthcare 
workers pointed to their confidence (or lack thereof) in government and health authorities.  


 
Based on the survey results, PAHO is working with Caribbean countries to develop and implement 
communication campaigns to increase uptake of COVID-19 vaccines. These campaigns will 


include educational components, institutional and provider/influencer recommendations, and 
other activities to increase healthcare workers’  perception of COVID-19 risk and improve their 
perception of COVID-19 vaccine safety and efficacy. PAHO plans to replicate this survey process 


in Latin America. 
 
Recommendations 


• The TAG commends PAHO and immunization programs for conducting a survey in the 
Caribbean sub-region to determine the acceptability of COVID-19 vaccines among 
healthcare workers, the reasons for any vaccine hesitancy, and for developing strategies 
to address them.  


• The TAG encourages all countries to gather data on social and behavioral drivers for 
vaccination acceptance among different population segments, including healthcare 
workers, and to use these data to inform policies and strategies to increase vaccine 
uptake.  
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Communication and Demand for COVID-19 Vaccines 
 


The decision by an individual to get vaccinated – or to bring a family member to get vaccinated – 
is complex and dependent on multiple factors, including trust in the immunization program, the 
healthcare system, the person offering the vaccines, and the vaccines themselves. Following TAG 


recommendations from 2019xxiv and November 2020xxv, PAHO has supported Member States in 
their strategic communications and in generating demand for immunization, including COVID-19 
vaccines. PAHO has published tools and guidance documents, held webinars and virtual training 


sessions, provided socializing instruments and offered guidance from WHO for healthcare 
workers, health authorities and the public. It has also maintained an active presence on social 
media to share messages about routine and COVID-19 vaccinations and to respond to 
misinformation spread as part of the infodemic. 


 
Crisis communications plans 
The proper management of an immunization-related crisis or event is of utmost importance, as 


public trust in the immunization program is at stake. Handling a crisis requires differentiated 
actions from those used to promote the benefits and importance of vaccines. The introduction 
of COVID-19 vaccines occurs in a complicated context that heightens the importance of trust in 


vaccines. The context includes concerns about vaccine safety and efficacy, the limited availability 
of vaccines, and multiple vaccines being introduced, as well as the politicization of vaccination 
and the pandemic at large, and constantly evolving information. PAHO developed guidance xxvi 


and held virtual sessions to support Member States with developing crisis communication plans 
to facilitate information that is timely, accurate, transparent, accessible, credible, empathetic, 
respectful, and coordinated. Additionally, sub-regional workshops on this topic will be held in the 


second semester of 2021 and a virtual course will be launched to continue supporting countries 
to plan, implement, and evaluate their plans.  
 
Healthcare workers and communication about vaccines and vaccination 


Multiple studies repeatedly showed that healthcare workers are highly trusted sources of 
information for their communities and users of health services when it comes to vaccination. 
They are critical both in advocating for immunization and in responding to any questions and 


 
xxiv July 2019 Regional Immunization Technical Advisory Group (TAG) meeting recommendations:   


- TAG urges PAHO to develop a regional strategy for vaccine access, acceptance and demand, and support countries in 
identifying social and behavioral determinants of vaccination and addressing barriers to vaccination.   


- Countries should use theory-based approaches to identify local barriers and drivers to vaccination and use these 


insights to develop tailored, evidence -based interventions to reach vaccination coverage goals, evaluate their impact 


and share their findings with other countries.  Countries should strengthen their preparedness and response 
to vaccine safety events that have the potential to erode trust in vaccine safety and in 


the health authorities delivering them.  
xxv November 2020 Regional Immunization Technical Advisory Group (TAG) meeting recommendation: 


- PAHO should develop a comprehensive strategy for communication and demand -generation for introducing COVID-


19 vaccines.   
xxvi Communication in Crises Related to Vaccine Safety: Technical Guidance  
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concerns that users of health services may have. Also, healthcare workers have generally been 
prioritized for COVID-19 vaccination, often making them among the first to be vaccinated.  


 
At the same time, healthcare workers may themselves fall prey to misinformation, rumors, and 
doubts, potentially influencing their decision whether or not to get vaccinated; this, in turn, can 


impact the general public´s sentiments and decisions regarding vaccination.  
 
PAHO published guidancexxvii and has held webinars to support healthcare workers in improving 


their interpersonal communication skills on issues related to vaccination, vaccine safety and 
promoting vaccination throughout the life course. In addition, a virtual course will be launched 
later in 2021. However, vaccine hesitancy among healthcare workers regarding COVID-19 
vaccines is still reportedly high in several countries; this threatens to impact the acceptance of 


the vaccines not only in this sub-group but in the general population, too.  
 
Additionally, PAHO and WHO published guidance xxviii and communication materialsxxix on the 


topic of COVID-19 vaccination targeting healthcare workers and advised Member States to 
develop communication strategies specifically focused on healthcare workers, considering their 
dual roles as early vaccine recipients and advocates for immunization with peers and community 


members.  
 
Recommendations 


• The TAG strongly encourages governments to actively promote COVID-19 vaccines among 
their country’s populations and to provide timely and accurate information on the 
vaccines’ safety, effectiveness, and quality. 


• The TAG strongly urges governments and international partners to work with healthcare 
workers to provide timely and accurate information, respond to their questions and 


concerns, and develop tools and materials to facilitate their work. The goal is to engage 
healthcare workers as advocates of COVID-19 immunization. 


• The TAG recommends that governments organize coordinated communication 
campaigns and social engagement events to promote vaccination against COVID-19.  


• The TAG recommends that with PAHO support, countries share lessons learned in rolling 
out vaccines to adult populations in real time and communicating effectively with sub-
populations to address their concerns. 


• The timing of promotional activities for COVID-19 must be carefully planned so 
community engagement activities coincide with the availability of vaccines in countries.  


 
xxvii Communicating about Vaccine Safety: Guidelines to help health workers communicate with parents, caregivers, 
and patients; Mensajes y respuestas clave sobre la vacunación segura. Guía para el personal de salud. 
xxviii Guide for the preparation of a risk communication strategy for COVID-19 vaccines: A Resource for the 
countries of the Americas. 
xxix Ten Things Healthcare Workers Need to Know about COVID-19 Vaccines; Addressing COVID-19 Vaccine Myths. 
Material for general public and healthcare workers; Health worker communication for COVID-19 vaccination flow 
diagram. 
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Regional ESAVI Surveillance System for COVID-19 Vaccines 
 


Regional ESAVI Surveillance System for COVID-19 Vaccines in The Americas 
The ad-hoc meeting of PAHO’s TAG on Vaccine-Preventable Diseases, held on 16 November 2020, 
presented PAHO’s proposal to establish a regional ESAVI surveillance system for COVID-19 


vaccines and issued the following recommendations:  
  


• Strengthen national ESAVI surveillance capacities in relation to COVID-19 vaccines and 
other vaccines, and support creating a regional ESAVI surveillance system.  


• Prepare special studies to monitor cohorts of vaccinated people to determine the safety 
of COVID-19 vaccines and the duration of the protection they confer and create a regional 
committee on COVID-19 vaccine safety.  


• Emphasize the critical role of communication, including the use of social media; identify 
and enlist national influencers and personalities, as well as regional champions and 


ambassadors, to promote COVID-19 immunization once vaccines are available.  
 


Following PAHO’s TAG recommendations issued in November 2020, PAHO issued a Guidance for 


Implementing the Regional COVID-19 Vaccine ESAVI Surveillance System on 26 February 2021. 
The regional surveillance system is being planned to be sensitive, timely, standardized, and 
reliable, with participation from all vaccine safety actors, while maintaining public trust in 


vaccination and acceptance of immunization in the Americas.  
 
The main guidance steps for countries to implement this system: 1) Use the Global and Regional 


Manuals for ESAVI and AESI Surveillance for the Introduction of COVID-19 Vaccines. 2) Improve 
coordination of actions among those responsible for ESAVI surveillance. 3) Promote activation of 
National Committees for Vaccine Safety. 4) Notify all serious ESAVIs to PAHO. 5) Use standardized 
notification and investigation forms in order to strengthen ESAVI causality assessments and final 


classifications. 6) Support establishment of sentinel surveillance. 7) Implement ESAVI strategies 
for risk and crisis communication.  
 


Progress made toward the implementing this guidance is as follows:  


• To strengthen national capacities in ESAVI surveillance in the Region, PAHO conducted 
16 sub-regional workshops (four with each sub-region) between April and May 2021. 
All Latin American and English-speaking Caribbean countries were trained in 


standardizing the concepts and using tools for this surveillance.  


• PAHO also conducted a regional survey to assess the maturity of surveillance and 
information systems. This survey provided valuable insights necessary to diagnose the 
ESAVI surveillance system at the country level and design a tailored system to close 


identified gaps. 


• As of July 2021, 14 of 20 Latin American countries had officially confirmed their 
adherence to the regional surveillance system and their political willingness to share 


their databases for regional analyses of ESAVIs for all COVID-19 vaccines.  
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• A hospital-based regional sentinel network was also established, with participation 
from 40 hospitals in 11 Latin American countries and three English-speaking 
Caribbean countries; a protocol to standardize data collection was shared with those 


countries. 


• PAHO’s Director approved the formation of the Pan-American Advisory Committee on 
COVID-19 Vaccine Safety, with participation of 10 members from different areas and 


different countries in the Region. This Committee was convened in August to discuss 
the main findings in the Region. 


 
The next step in the implementation of the regional ESAVI surveillance system is the receipt of 


ESAVI data from all the countries in the Region during the second semester of 2021. This data 
will allow for a regional database with case-by-case surveillance. The Regional Committee will 
receive first reports from this source to provide recommendations to PAHO and the Region.  


 
Preliminary findings regarding ESAVI data consolidated from different sources in the Region 
As part of the process of introducing and deploying COVID-19 vaccines, countries of the Americas 


are strengthening pharmacological surveillance systems as well as passive ESAVI surveillance. 
Evaluation and analysis of adverse events at the country and regional levels are essential to 
identify programmatic errors, as well as pick up unexpected events that may lead to additional 


research, help weigh potential risks, and support decision-making. 
 
PAHO has consolidated information on adverse events following COVID-19 vaccination reported 
by 19 countries and coming from different sources (Table 4): 1) data sets sent by some countries 


in the Region in response to specific requirements by PAHO; 2) data extracted from information 
tools and publications from country health authorities; and 3) information obtained from reports 
sent to the WHO Collaborating Center in Uppsala, Switzerland.  


 
Until the regional system is consolidated, this information gives countries aggregated data that, 
even with certain limitations during the initial vaccination phase,  allows them to generate better 


hypotheses, identify potential risks, facilitate their early management, and focus surveillance 
actions and safety measures on vaccine management. 
 


Until 18 June 2021, there were 556,178,770 COVID-19 doses administered in 49 countries and 
territories in the Americas. The total number of ESAVIs reported in the Region through different 
sources of information are 540,899 (111.6 per 100,000 doses). The total number of serious 


ESAVIs is 41,154 (8.5 per 100,000 doses) and 9,233 deaths (1.9 per 100,000 doses). These events 
were not necessarily confirmed as associated or related to vaccination but, rather, were 
investigated to determine causality. 
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Table 4. Distribution of Numbers and Rates of Serious ESAVIs and Deaths Reported after COVID-
19 Vaccination in the Americas 


 
 
These results allow a first evaluation of the national ESAVI reporting systems that are emerging 
at the global level. Considerations may be general (e.g., reporting rates of serious/non-serious 


events in comparison to Europe) or specific (e.g., reporting frequencies of thrombosis with 
thrombocytopenia syndrome, anaphylaxis, myocarditis, pericarditis). Even so, the available  
Region-level data require further investigation.  
 


The main limitations to collecting and consolidation data on ESAVIs are likely related to: a) 
incomplete data on the number of doses administered by type of vaccine (if data are available, 
they do not match the ESAVI reporting period); b) two or more institutions responsible for 


extracting data within the same country, which results in parallel reporting systems with different 
target populations; c) limited information on whether the reported events have been fully 
investigated or classified; d) lack of conformity in reporting (e.g, some countries report the 


number of events, while others report the number of cases); e) different case definitions for the 
same event. Some of these limitations might be overcome once the regional system is 
implemented. For a list of challenges and potential solutions regarding ESAVI reporting during 


the initial vaccination phase, please see Table 5. 
 
 


 
 
 
 


N Contries
Total doses 


applied
Total 


events
Serious 
events 


Deaths 
Total event 


rate / 100,000 
doses 


Serious 
event rate / 


100,000 
doses 


Death rate 
/ 100,000 


doses


1ARGENTINA3 5.493.153 27.704 11 504,3 0,2 


2BARBADOS1,2 153.350 263 38 5 171,5 24,8 3,3 


3BOLIVIA1,2 1.908.180 135 - 7,1 


4BRAZIL3 44.744.444 74.563 4.453 2.277 166,6 10,0 5,1 


5CANADA3 30.084.080 6.186 1.646 20,6 5,5 


6CHILE1,4 20.657.262 8.746 323 42,3 1,6 


7COLOMBIA4 16.038.813 9.128 483 140 56,9 3,0 0,9 


8COSTA RICA1,2 2.150.520 4.037 39 6 187,7 1,8 0,3 


9ECUADOR1,2 3.133.387 2.036 61 1 65,0 1,9 0,0 


10EL SALVADOR1,2 2.294.464 1.591 7 69,3 0,3 


11HONDURAS1,2 541.792 138 6 25,5 1,1 


12JAMAICA1,2 194.315 203 31 11 104,5 16,0 5,7 


13MEXICO3 24.860.006 5.820 360 1 23,4 1,4 0,0 


14PANAMA1,2,3 1.370.894 542 41 2 39,5 3,0 0,1 


15PARAGUAY2,3 377.778 334 6 4 88,4 1,6 1,1 


16PERU1,2,4 6.061.707 8.942 77 2 147,5 1,3 0,03 


17ST VINCENT1,2 21.371 4 1 18,7 4,7 


18URUGUAY2,3 3.472.817 868 20 1 25,0 0,6 0,0 


19USA1,2,3 320.956.125 389.659 33.551 6.783 121,4 10,5 2,1 


Total 484.514.459 540.899 41.154 9.233 111,6 8,5 1,9 
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Table 5. Challenges and Potential Solutions in Initial Vaccination Phase  


 
 
Thrombosis with Thrombocytopenia Syndrome 
Definition and background rates 


Thrombosis with thrombocytopenia syndrome (TTS) is a condition where a patient presents with 
both acute venous or arterial thrombosis (confirmed through imaging, surgical, or pathology 
findings) and new onset thrombocytopenia (platelet count of less than 150,000/ μL). A study that  


collected data from six European countries (n=20,599,134) calculated background rates for 
cerebral venous sinus thrombosis (CVST) with thrombocytopenia at 0.1 per 100,000 person-
years. The incidence of TTS increased with age, with those affected typically  having more co-


morbidities and greater medication use than the general population. TTS was also more often 
seen in men than women. A sizeable proportion of those affected were known to have taken 
antithrombotic and anticoagulant therapies prior to the TTS event.xxx 


 


Events following vaccination with COVID-19 vaccines produced by AstraZeneca 
Following the introduction of COVID-19 vaccines in December 2020, the first 22 cases of TTS were 
reported in Europe on 9 March 2021. As of 27 May, the UK Medicines & Healthcare products 


Regulatory Agency  reported 236 TTS cases among 22,600,000 AstraZeneca vaccine doses 
administered. The case incidence rate was highest among people ages 18-29 (19.2 cases per 1 
million doses administered) and ages 30-39 (17.4 per 1 million doses administered). Among 


women younger than age 50, the case incidence rate was 8.9 cases of CVST per 1 million doses 
administered. 
 


Updated SAGE recommendations on the AstraZeneca vaccine (21 April) stated that: “A causal 
relationship between the vaccine and TTS is considered plausible […].” SAGE concluded that in 
countries with ongoing SARS-CoV-2 transmission, the benefit of vaccination in protecting against 


 
xxx Burn E, Li X, Kostka K, Stewart HM, Reich C, Seager S, et al. Background rates of five thrombosis with 
thrombocytopenia syndromes of special interest for COVID-19 vaccine safety surveillance: incidence between 2017 
and 2019 and patient profiles from 20.6 million people in six European countries. medRxiv [Internet]. 2021 May 13 
[cited 2021 Jul 7];2021.05.12.21257083. Available from: 
https://www.medrxiv.org/content/10.1101/2021.05.12.21257083v1  
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COVID-19 far outweighs the risks. The benefit/risk ratio is greatest in older age groups, as the risk 
of severe COVID-19 disease outcomes (including TTS) increases with age. Nonetheless, people 


who have had blood clots associated with TTS after their first vaccine dose should not be 
given a second dose. Using available data, TTS is estimated to be present in 4-6 persons per 1 
million vaccinated. Of the 51 countries and territories in the Region, 35 employ AstraZeneca 


vaccines. 
 


Events following vaccination with COVID-19 vaccines produced by Janssen 


On 13 April 2021, following 6 cases of thrombosis among 6 million vaccinated persons, the CDC 
suspected that the one-dose COVID-19 vaccine produced by Janssen was responsible. Ten days 
later, on 23 April, following a review of 15 TTS cases among 8 million vaccinated persons, the 
Advisory Committee on Immunization Practices (ACIP) recommended resuming vaccination 


operations with the Janssen vaccine. Finally, on 19 May, the GACVS stated that the current 
evidence suggests a plausible causal association between the Janssen COVID-19 vaccine and 
TTS; however, the benefits of the Janssen COVID-19 vaccine continue to outweigh the risks of 


TTS. Data from the United States reported that TTS is present in 28 persons among 8 million 
vaccinated. Of the 51 countries and territories in the Region, 4 including the United States, 
administer Janssen vaccines.  


 
Additional data reviews 
All case series published for the AstraZeneca vaccine included patients between the ages of 30 


and 77, predominantly females. The most common event reported was CVST, followed by 
splanchnic venous thrombosis or pulmonary embolism. The platelet count was always under 
150,000/μL and in some cases as low as 7,000/μL. With few exceptions, most patients were 


positive for antibodies against PF4. In most of the reported case series, the mortality rate was 
under 30% of reported cases.xxxi,xxxii,xxxiii  
 
The case series from the Janssen vaccine displayed a similar pattern.xxxiv One historic cohort study 


developed in Denmark and Norway measured the risks of multiple thrombotic events and 
thrombocytopenia after AstraZeneca vaccination by comparing expected background rates with 
the observed rates in vaccinated individuals. For most events, there was no higher risk after 


introducing the vaccine. However, compared to expected rates, the risk of cerebral venous 


 
xxxi Schultz NH, Sørvoll IH, Michelsen AE, Munthe LA, Lund-Johansen F, Ahlen MT, et al. Thrombosis and 
Thrombocytopenia after ChAdOx1 nCoV-19 Vaccination. N Engl J Med [Internet]. 2021 Jun 3 [cited 2021 Jul 
7];384(22):2124–30. Available from: https://pubmed.ncbi.nlm.nih.gov/33835768/  
xxxii Scully M, Singh D, Lown R, Poles A, Solomon T, Levi M, et al. Pathologic Antibodies to Platelet Factor 4 after 
ChAdOx1 nCoV-19 Vaccination. N Engl J Med. 2021 Jun 10;384(23):2202–11. 
xxxiii Greinacher A, Thiele T, Warkentin TE, Weisser K, Kyrle PA, Eichinger S. Thrombotic Thrombocytopenia after 
ChAdOx1 nCov-19 Vaccination. N Engl J Med [Internet]. 2021 Jun 3 [cited 2021 Jul 7];384(22):2092–101. Available 
from: https://pubmed.ncbi.nlm.nih.gov/33835769/  
xxxiv See I, Su JR, Lale A, Woo EJ, Guh AY, Shimabukuro TT, et al. US Case Reports of Cerebral Venous Sinus 
Thrombosis with Thrombocytopenia after Ad26.COV2.S Vaccination, March 2 to April 21, 2021. JAMA - J Am Med 
Assoc. 2021 Jun 22;325(24):2448–56. 


1.1_Global&Regional-Report


SAGE meeting October 2021 44



https://pubmed.ncbi.nlm.nih.gov/33835768/

https://pubmed.ncbi.nlm.nih.gov/33835769/





37 
 


 


thrombosis was 20.2 times higher, and the risk of intracerebral hemorrhage was 2.3 times higher. 
Therefore, among vaccinated persons, the number of cerebral venous thrombosis attributed to 


the vaccine was estimated to be 2.5 (0.9–5.2) cases per 100,000 vaccinations per year.xxxv   
 
Possible biological mechanisms 


The main hypothesis for TTS is the generation of anti-PF4 antibodies that produce immune 
complexes with the PF4 and an unknown polyanion derived from the vaccine. Those immune 
complexes activate the platelets and produce thrombosis with thrombocytopenia. Alternative 


explanations for this event are: 1) previous or current SARS-CoV-2 infection; b) reactivation of a 
previous immune response; or c) platelet activation by the viral vector directly; d) activation of 
other cell types. More evidence for testing these hypotheses is needed. xxxvi 


 


Limitations 
1. Background rates of thrombotic events are mostly calculated using data from European 


countries. 


2. The case definition for TTS is not applied consistently across studies, which makes 
comparisons difficult and leads to different incidence rates within the same country.  


3. The updated SAGE recommendations for the AstraZeneca vaccine (15 June 2021) note 


that, “There is considerable geographic variation with regards to the reported incidence, 
with very few cases reported from non-European countries, despite extensive use of the 
vaccine in these countries.” 


4. The biological mechanism linking COVID-19 vaccines and TTS events is not well 
understood. 


5. The ESAVI surveillance network in most PAHO countries has limited ability to identify and 


record TTS events. 
 


Recommendations 
• TAG urges countries to establish or strengthen an electronic surveillance system for 


adverse events supposedly attributable to vaccines or immunization (ESAVIs); the system 
should be harmonized with the EPI and national regulatory agency data systems, and staff 


should be trained to use it. The goal is to collect ESAVI data specific to the Region 
(including for rare events) and calculate incidence rates of ESAVI associated with the 
COVID-19 vaccines used in the Americas.  


 
xxxv Pottegård A, Lund LC, Karlstad Ø, Dahl J, Andersen M, Hallas J, et al. Arterial events, venous thromboembolism, 
thrombocytopenia, and bleeding after vaccination with Oxford-AstraZeneca ChAdOx1-S in Denmark and Norway: 
Population based cohort study. BMJ [Internet]. 2021 May 5 [cited 2021 Jul 7];373. Available from: 
https://pubmed.ncbi.nlm.nih.gov/33952445/  
xxxvi Douxfils J, Favresse J, Dogné JM, Lecompte T, Susen S, Cordonnier C, et al. Hypotheses behind the very rare 
cases of thrombosis with thrombocytopenia syndrome after SARS-CoV-2 vaccination. Thromb Res [Internet]. 2021 
Jul 1 [cited 2021 Jul 7];203:163–71. Available from: https://pubmed.ncbi.nlm.nih.gov/34029848/  
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• TAG also urges countries, in collaboration with PAHO, to estimate the background rates 
of events that may be associated with COVID-19 vaccines, in order to establish a Region-


specific baseline and assess causality.  
• All serious adverse events must be reported and investigated in a timely manner in order 


to identify associated risk factors and to estimate rates of their occurrence. National 


regulatory agencies must conduct timely causality assessments to determine whether an 
adverse event may have a causal link to a COVID-19 vaccine. 


• Immunization and health staff must be trained to recognize the symptoms and signs of 


thrombosis with thrombocytopenia syndrome (TTS) and other serious adverse events 
potentially associated with COVID-19 vaccines, as well as the contraindications for the 
different vaccines being used. 


• The TAG recommends that countries develop simple and effective messages to 


communicate with the public about adverse events, provide timely information on new 
types of events, and ensure transparency where a causal association is established with 
one or more COVID-19 vaccine(s). 


• The TAG emphasizes the SAGE’s recommendation that persons experiencing a TTS event 
should not receive the second dose of the AstraZeneca vaccine.  


• In the event of a TTS event following the first dose of AstraZeneca vaccine, countries 


should strongly consider completing the vaccination series with an mRNA vaccine. 
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 Statement of the TAG on COVID-19 Vaccines and Vaccination 
 


The Secretariat asks TAG members to use this session to review the available evidence on the 
“hot topics” of COVID-19 vaccines and vaccination and provide recommendations to Member 
States on how to address each topic in Latin America and the Caribbean. 


 
1. Roadmap for prioritizing target populations 
The first iteration of the “WHO SAGE Roadmap for Prioritizing Uses of COVID-19 Vaccines in the 
Context of Limited Supply” (October 2020) worked under the assumption of initially very limited 


supply in stages from 0-10%, 11-20%, and 21-50% of the population, based on the expected 
supply of vaccines. Since then, more ambitious coverage targets have been called for and 
some countries have reached higher coverage levels. 


 
As vaccine supplies increase, the strategy expands to reducing transmission so as to further 
reduce disruption of social and economic functions. The SAGE interim guidance on prioritizing 


uses of COVID-19 vaccines was updated again in June 2021. In its new iteration, the roadmap 
helps countries to prioritize high-risk populations based on their own vaccination coverage goals 
and available supplyxxxvii. The rationale for including each prioritized vaccine use-case based on 


population sub-group is anchored in the principles and objectives of the values 
framework.  Special attention is paid to functions that disproportionately impact children and to 
reducing morbidity and mortality in disadvantaged groups. The goal is to further reduce 


mortality/morbidity and contribute to reductions in transmission of SARs-CoV-2 in order to 
minimize disruption of social and economic function. 


 
2. Vaccination of specific groups 


a. Pregnant women 
Pregnant women are at higher risk of severe COVID-19 compared to women of childbearing age 
who are not pregnant, and COVID-19 has been associated with an increased risk of pre-term 


birth. In addition, women are often employed in occupations (such as public-facing hospital 
workers, teachers, childcare providers, and caregivers)  that may be associated with higher SARS-
CoV-2 exposure. In a US study, COVID-19 mRNA vaccines generated robust humoral immunity in 


pregnant and lactating women, with immunogenicity and reactogenicity similar to that observed 
in non-pregnant women. Therefore, the CDC stated that pregnant and lactating women could 
receive the COVID-19 vaccines, but it noted that more follow-up data are needed for people 


vaccinated just before or early in pregnancy. 
 
In the updated SAGE roadmap, pregnant women (regardless of risk level) are positioned in Stage 
II of all epidemiological scenarios, to be included as part of the “Groups with comorbidities or 


health states determined to be at significantly higher risk of severe disease or death.” 


 
xxxvii WHO SAGE Roadmap for Prioritizing Uses of COVID-19 Vaccines in The Context of Limited Supply. Available at: 
https://www.who.int/publications/i/item/who-sage-roadmap-for-prioritizing-uses-of-covid-19-vaccines-in-the-
context-of-limited-supply 
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When considering a specific vaccine for use  during pregnancy, WHO recommends that countries 
consult the section on pregnant women in the interim guidance document.  


 
b. Adolescents 
Infected children, regardless of their symptom status, can transmit SARS-CoV-2. WHO is 


reviewing studies that assess the non-inferiority of immune response to the Pfizer COVID-19 
vaccine in persons ages 12-15 compared to persons ages 16-25. Results suggest a favorable 
safety profile, with greater immune response in adolescents than in young adults. 


The TeenCOVE study of the Moderna COVID-19 vaccine in adolescents met its primary endpoint. 
The manufacturer is working to submit data to regulators in the coming months. 
 
In the updated SAGE roadmap, children and adolescents with severe chronic comorbidities 


that put them at significantly higher risk of severe disease are included for vaccine prioritization 
in Stage II in the Community Transmission and Sporadic Cases/Clusters of Cases 
epidemiologic scenarios. Where there is evidence that adults in these groups are at higher risk 


than persons ages 12-18, adults should be prioritized. 
 
c. Immunocompromised persons  


Immunocompromised persons are at higher risk of developing severe symptoms of COVID-19. 
They were included in most clinical trials for COVID-19 vaccines (with the exclusion of Sinopharm 
and Sinovac). Nonetheless, available data are currently insufficient to assess vaccine efficacy or 


vaccine-associated risks in severely immunocompromised persons. Across studies where the 
AstraZeneca vaccine effectiveness was compared between HIV-positive and HIV-negative 
participants, the vaccine was found to be safe and immunogenic for those whose CD4 count was 


high. If the person has a condition or is taking medications that weaken the immune 
system, he/she may not be fully protected even when fully vaccinated. There is no known 
interaction between COVID-19 vaccines and medications. WHO SAGE recommendations state 
that immunocompromised persons should receive the COVID-19 vaccine since the vaccines are 


neither live virus nor replicating viral vector. 
 


3. Heterologous/mixed schedules 


WHO is reviewing multiple studies that assess the immunogenicity and efficacy of heterologous 
vaccination schedules, specifically when using a combination of the AstraZeneca and Pfizer or 
Moderna vaccines. The Com-COV multicenter, participant-masked, randomized heterologous 


prime-boost COVID-19 vaccination study in the United Kingdom identified an increased 
frequency of mild to moderate adverse reactions (but no other safety concerns) when 
administering a heterologous schedule of AstraZeneca and Pfizer vaccine doses. A phase 2, open-


label, adaptive, randomized, controlled clinical trial implemented in Spain reported that the 
AstraZeneca-Pfizer heterologous vaccination schedule yielded antibody responses apparently 
stronger than those following a two-dose AstraZeneca-only regimen. Compared to a two-dose 
Pfizer regimen, the mixed sequence showed “a slightly increased, but acceptable reactogenicity 


with superior or similar immunogenicity results.” A study from Germany supports the safety of 
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heterologous AstraZeneca/Pfizer prime-boost immunizations with a 12-week interval. On 1 June 
2021, the Public Health Agency of Canada issued a discretionary recommendation, where either 


AstraZeneca/COVISHIELD COVID-19 vaccine or an mRNA COVID-19 vaccine product may be 
offered for the subsequent dose in a vaccine series started with an AstraZeneca/COVISHIELD 
COVID-19 vaccine. While these studies are encouraging, the SAGE recommends cautious 


interpretation given the limited sample size and lack of follow up, especially related to safety 
data. There are currently no vaccine effectiveness studies on the use of heterologous schedules. 
More observational data will be forthcoming and further recommendations will be issued. In the 


interim, the SAGE recommends that countries may consider using ChAdOx1-S [recombinant] 
products followed by a mRNA platform vaccine (i.e., BNT162b2, mRNA-1273), particularly in 
situations of interrupted supply; a heterologous schedule constitutes an off -label use of the 
respective vaccines. This mixed schedule reports increased, but acceptable reactogenicity, as well 


as higher neutralizing antibody levels and higher T-cell-mediated immune responses. 
 
4. Intervals between vaccine doses 


WHO is reviewing multiple studies to assess the immunogenicity and efficacy of ex tending the 
interval between priming and booster doses of different COVID-19 vaccines. For Pfizer, studies in 
the United Kingdom report that peak antibody responses after the second Pfizer dose are 


markedly enhanced in older people (age80+) when the interval between the two doses is 12 
weeks. Nonetheless, WHO continues to recommend that the doses be administered 21-28 days 
apart. 


 
For AstraZeneca, after vaccination with a single 0.5ml dose, an efficacy as high at 76.0% could be 
expected  measured from 22 days after vaccination through 12 weeks. The SAGE recommends 


that the two doses should be administered 8-12 weeks apart. Additional studies report that 
vaccine efficacy is higher in those with a longer prime-boost interval (81.3% at ≥12 weeks) than 
in those with a short interval (55.1% at <6 weeks). These findings led WHO to recommend that, 
in the face of limited supply of the AstraZeneca vaccine, countries may elect a strategy of 


vaccinating a maximum number of persons within a higher number of priority groups with a first 
dose and preferentially planning for the second dose to be provided 12 weeks later.  


  


5. Need for booster doses 
The term “booster dose” refer to vaccine doses administered after primary (1 or 2-dose) series 
that are needed to increase immunity after the waning of initial immune response. Analysesxxxviii 


suggest that: 


 
xxxviii A. https://www.nature.com/articles/s41591-021-01377-8  
B. Dan, J. M. et al. Immunological memory to SARS-CoV-2 assessed for up to 8 months after infection. Science 371, 
eabf4063 (2021) Choe et al. Antibody Responses 8 Months after Asymptomatic or Mild SARS-CoV-2 Infection. 
Emerg Infect Dis. 2021;27(3):928-931. Doria-Rose et al. Antibody Persistence through 6 Months after the Second 
Dose of mRNA-1273 Vaccine for Covid-19. N Engl J Med 2021; 384:2259-226 https://www.pfizer.com/news/press-
release/press-release-detail/pfizer-and-biontech-confirm-high-efficacy-and-no-serious 
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• Vaccine starting with initial efficacy of 95% is expected to maintain high efficacy 
(77%) after 250 days.A 


• Vaccine starting with initial efficacy of 70% may result in drop to lower efficacy (33%) after 
250 days.A 


• To date, antibody persistence is demonstrated for up to 8 months after COVID-19 


infection and up to 6 months after the 2nd mRNA vaccine dose.B 


 


The SAGE states that there is currently no evidence on the need for a booster dose or booster 
doses of any EUL-approved vaccine after the current two-dose vaccine series is complete. The 


need for, and timing of, additional doses is being assessed in clinical trials. The CDC concurs in 
this assessment. 
 


6. Assessing vaccine effectiveness against new variants of concern 
After seven months of vaccination campaigns in most countries, multiple studies are assessing 
the effectiveness of COVID-19 vaccines under real world conditions. Of particular interest is the 


vaccines’ effectiveness against variants of concern (VOC). To date, all vaccines report >70% 
effectiveness rates against multiple VOC (except for the Janssen vaccine against the Beta VOC: in 
South Africa, vaccine effectiveness measured 52%.). Nonetheless, more data are needed to 


assess the effectiveness of each vaccine against each of the four VOC identified to date (Alpha, 
Beta, Gamma and Delta variants).  
 


• Argentina report (data included persons age 60+, 740,153 vaccinated, >82 days follow-


up):  
o Sputnik 2 doses: 93% reduction in mortality; 1 dose: 75% reduction in mortality  
o AstraZeneca 2 doses: 89% reduction in mortality; 1 dose: 80% reduction in 


mortality 
o Sinopharm 2 doses: 84% reduction in mortality; 1 dose: 62% reduction in mortality  


• Chile  
o Study (preliminary data included 10.5 million, of which 4 million vaccinated, 14-


days after second dose): Sinovac (CoronaVac) 67% reduction in any symptomatic 
SARS-CoV-2 infection, 85% reduction in hospitalization and 80% reduction in 
mortality 


o Study (data included 10.2 million, of which 46.3% vaccinated, 14-days after second 
dose): Sinovac (CoronaVac): 66% reduction in any symptomatic SARS-CoV-2 
infection, 88% reduction in hospitalization and 86% reduction in mortality 


• Uruguay report (n= 862,045 vaccinated people, 14-days after second dose):  


o Sinovac (CoronaVac): 57% reduction in any symptomatic SARS-CoV-
2 infection and 97% reduction in mortality 


o Pfizer (Comirnaty): 75% reduction in any symptomatic SARS-CoV-
2 infection and 80% reduction in mortality 


o AstraZeneca: no data at the time of publication. 


• Brazil  
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o Sinovac (CoronaVac) 41.6% effectiveness (≥14 days after second dose) against any 
symptomatic SARS-CoV-2 infection in elderly population. Vaccine effectiveness 


≥14 days after the 2nd dose declined with increasing age and was 61.8% (95% CI 
34.8 to 77.7), 48.9% (95% CI 23.3 to 66.0) and 28.0% (95% CI 0.6 to 47.9) among 
individuals 70-74, 75-79 and ≥80 years of age. Among individuals ages 70-74 years, 


vaccine effectiveness was 80.1% (95% CI, 55.7 to 91.0) against hospitalizations and 
86.0% (95% CI, 50.4 to 96.1) against deaths. No evidence of protection for one 
only dose. 


 
PAHO is collaborating with research institutions and ministries of health to establish a multi-
country collaborative research network to assess COVID-19 vaccine effectiveness in a diverse set 
of LAC countries using a standardized protocol. The study will be conducted in Brazil, (FIOCRUZ), 


Argentina (Hurlingham University), Colombia (National University and University of Cartagena) , 
and Chile. Other countries may be included in the second phase of the study. 
 


Also, PAHO’s regional office maintains the REVELAC-i regional SARI sentinel surveillance network 
to assess the effectiveness of vaccines against influenza (and now COVID-19) in preventing 


hospitalizations in adults. This network offers the possibility of evaluating the effectiveness for 


different COVID-19 vaccines, including specific SARS-CoV-2 variants. Selected countries (Chile, 


Colombia, Costa Rica, Ecuador, Guatemala, and Paraguay) are adapting the regional protocol to 
start this evaluation during the second semester of 2021. ( 


 


Recommendations 


• TAG recommends that countries update their National Deployment and Vaccination 
Plans to align with the updated SAGE roadmap. Health and front-line workers, the elderly 


and other high-risk population groups should be prioritized for COVID-19 vaccination. The 
primary goal is to further reduce severe morbidity and mortality from COVID-19. 
Countries need to ensure that they have adequate plans and preparation for the arrival 


of large quantities of vaccine doses in Q4 2021 and 2022.  
• The TAG recommends that all pregnant and breastfeeding women receive the COVID-19 


vaccine. COVID-19 morbidity and mortality rates among pregnant women are significantly 
higher in the Americas compared to other WHO regions, indicating that the benefits of 


vaccination far outweigh the risks. Where SARS-CoV-2 transmission is limited, pregnant 
women should be vaccinated after their first trimester. Pregnant adolescents should be 
encouraged to receive the vaccine. 


• Adolescents who do not have a high-risk comorbidity should not be included in the 
national vaccination plan at this time. Vaccination with a COVID-19 vaccine is not a pre-
requisite for children or adolescents returning to school. 


• The TAG agrees with SAGE that immunocompromised persons should receive the COVID-
19 vaccine. It is, however, advisable to delay vaccination in persons who are severely 


immunocompromised due to chemotherapy, radiation or active disease until they have 
recovered some immunity. 
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• The TAG considers the scientific evidence for the use of some mixed vaccine schedules to 
be limited, and maintains that it is best to use the same vaccine for the 1st and 2nd doses.  
Nonetheless, in situations of reduced vaccine availability and sustained community 


transmission of SARS-CoV-2, the TAG agrees with the SAGE recommendation that 
countries may consider using ChAdOx1-S [recombinant] products followed by a mRNA 
platform vaccine (i.e., BNT162b2, mRNA-1273).  


• The TAG believes it is essential to deliver the first dose of vaccine to as many people as 
possible to reduce severe COVID-19 and mortality. To be fully protected, it also is 
important for persons to complete the 2-dose series with the same vaccine. There is 
preliminary data to suggest that delaying the second dose of AstraZeneca vaccine beyond 


12 weeks elicits an effective immune response. With respect to Pfizer and Moderna 
vaccines, there are limited data about delaying the second dose of  those vaccines beyond 
4 weeks. Extended intervals between vaccine doses should be considered only in 


situations where vaccine supply is limited. 
• The TAG strongly recommends that countries in the Region invest in designing and 


implementing vaccine effectiveness studies, especially for vaccines and circulating strains 
for which there are limited data, in order to collect information to guide COVID-19 vaccine 


use in the Region The data will help improve confidence in the vaccines.  
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Recommendations for the Final Phase of Polio Eradication in the Americas 
 


Global update 
Polio eradication experienced a major setback in 2020: in Afghanistan and Pakistan, there was 
circulation of type 1 wild poliovirus (WPV1) and type 2 vaccine-derived poliovirus (cVDPV2),  


expansion into areas that were previously polio-freexxxix; in the last half of 2020, (6 July 2020 to 5 
January 2021), there was also an increase in the number of outbreaks due to cVDPV2 in another 
16 countries and cVDPV1 in one country. According to the Global Polio Eradication Initiative 


(GPEI), the main problems faced by the polio program can be summarized by three major 
challengesxl:  


1. The perceived lack of full country ownership for the polio situation in all of the endemic 
countries and some of the outbreak countries.  


2. Very low population immunity against type 2 poliovirus, which poses a high risk for the 
international spread of type 2 vaccine-derived poliovirus.  


3. The COVID-19 pandemic and its impact on the polio program, both on delivery of services 


and on costs and funding.  
 
Because of the current situation, in May 2021, the International Health Regulation (IHR) 


Emergency Committee declared that the international spread of WPV and cVDPV continues to 
be a Public Health Emergency of International Concern (PHEIC) under the IHR. Despite the 
setback on progress towards polio eradication–and the COVID-19 pandemic– there were two 


very important achievements in 2020:  
1. The African region was certified as free of wild poliovirus. 
2. In November 2020, WHO’s pre-qualification program approved a recommendation for 


type 2 novel oral polio vaccine (nOPV2)  as an Emergency Use Listing (EUL).  
 
Regional update 
Since the last case of polio was detected in the Region of the Americas in 1991, maintaining high 


and homogenous immunization coverage and sensitive surveillance systems has been a challenge 
for all countries, especially considering the need to introduce new vaccines and the presence of 
other high-priority public health events. According to data submitted through the 2019 PAHO-


WHO/UNICEF Joint Reporting Form, the regional IPV1 coverage rate was 89%, ranging from 77% 
to 100%. Polio3 immunization coverage in children younger than 1 year old in the Region of 
Americas was 87%, and preliminary data shows a further decrease in coverage for 2020. Only 13 


countries/territories reported coverage ≥95% in 2019: Antigua and Barbuda, Aruba, Belize, 
Bermuda, Cuba, Curaçao, Dominica, Guyana, Jamaica, Montserrat, Nicaragua, Saint Kitts and 
Nevis, Saint Vincent, and the Grenadines. Only 2% of children younger than 1 year old of the 


 
xxxix WHO.  Meeting of the Strategic Advisory Group of Experts on Immunization, October 2020 – conclusions and 
recommendations. Available at: https://apps.who.int/iris/handle/10665/337109  
xl Independent Monitoring Board. 19 th Report. The World is Waiting. December 2020. Available at: 
http://polioeradication.org/wp-content/uploads/2020/12/19th-IMB-Report-The-World-is-Waiting-20201223.pdf   
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Region live in these countries. In addition to low vaccination coverage, the TAG expresses concern 
about the poor quality of surveillance of acute flaccid paralysis (AFP) in 2020 and 2021. 


 
In 2020, there was a significant reduction in the number of reported cases of AFP compared to 
pre-pandemic years. Furthermore, as of epidemiological week 28 of 2021, the situation had 


worsened: 3 countries in Latin America and the Caribbean (Cuba, Dominican Republic and 
Uruguay) had not reported a single case of AFP; and compared to reported cases in pre-pandemic 
years, the average number of reported cases was ≥50%: Argentina (96%), El Salvador (94%), Peru 


(83%), Panama (80%), the Caribbean sub-region (73%), Ecuador (63%), Brazil (73%), Nicaragua 
(73%), and Costa Rica (50%) (see table 6). 


 
Table 6. Reported AFP Cases by Country, 2018-2021* 


 
*Data from epidemiological weeks 1-28 for 2018 through 2021, children <15 years. All data as of 17 July 2021. Source: Country reports. 


 


In 2020 only three countries (Costa Rica, Nicaragua, and Mexico) met the three main surveillance 
indicators (AFP rate, percentage of cases investigated within 48 hours and percentage of cases 
with adequate sample); in the last 52 epidemiological weeks, no country in the Region has met 


these three indicators. 
 
Considering the risk of having a polio outbreak due to an importation or emerge nce of cVDPV, 


the lack of capacity to rapidly detect its spread, and the potential of community transmission 
because of low coverages, the Ministries of Health of Haiti (2016) and Guatemala (2018), with 


Bolivia 26 13 7 9


Colombia 85 82 57 39


Ecuador 21 31 16 8


Peru 53 79 36 9


Venezuela 45 52 34 28


BRA Brazil 274 257 144 103


Costa Rica 8 9 10 4


Guatemala 29 33 19 22


Honduras 26 26 28 19


Nicaragua 11 15 7 5


Panama 10 1 7 1


El Salvador 26 22 8 1


CAR CAR 4 5 3 1


Cuba 15 13 10 0


Dominican Republic 10 12 5 0


Haiti 6 8 4 3


NOA Mexico 319 394 306 225


Argentina 97 106 53 3


Chile 32 27 20 14


Paraguay 14 14 5 7


Uruguay 2 6 0 0


1113 1205 779 501Total Region


Sub 


Region
Country


Reported AFP cases epi. weeks 1-28


2018 2019 2020 2021


AND


CAP


LAC


SOC


1.1_Global&Regional-Report


SAGE meeting October 2021 54







47 
 


 


support from the CDC and PAHO, implemented environmental poliovirus surveillance to 
supplement AFP surveillance. In 2019, Guatemala detected three genetically unrelated VDPVs (2 


VDPV1s and 1 VDPV3). National health authorities took immediate action to prevent poliovirus 
circulation. The action included a) a rapid response vaccination campaign; b) a national 
immunization campaign using bOPV and targeting children younger than 6 years; c) intensifying 


routine immunization activities with bOPV and IPV; d) introducing IPV2 into the national 
immunization schedule; and e) active case-finding of AFP cases. In addition, national health 
authorities took action to enhance AFP surveillance. As of July 2021, no cases of paralytic polio 


have been detected by the surveillance system and no additional VDPV have been isolated 
through environmental surveillance. However, surveillance performance is still below the 
established standards and vigorous efforts are required to improve the sensitivity and quality of 
AFP surveillance in the country. As of July 2021, an international group of experts is conducting 


an assessment of the response. The results and the conclusions of the evaluation will be shared 
with the next meeting of the TAG (date TBD). 
 


Annual Polio Report 2019  
The 12th Meeting of the Regional Certification Commission(RCC) for the Polio Endgame in the 
Region of the Americas was conducted virtually due to the COVID-19 pandemic. Following the 


Regional Framework for Review and Validation of Reports for Polio Eradication Certification, the 
commission reviewed and validated  reports received from 21 countries + one sub-region. These 
represented a total of 34 countries and nine territories submitted by national authorities and 


National Poliovirus Containment Coordinators, endorsed by National Certification Committee 
and with information on the status of polio eradication activities from January to December 2019. 
The complete report is available at: https://www.paho.org/en/topics/poliomyelitis. 


 
For the GAPIII containment report, the RCC validates the report in two parts: completion of the 
survey process and validation by type of material. Six countries are pending validation of 
containment reports: Brazil, Canada, Ecuador, El Salvador, Mexico, and the United States.  As 


recommended by the Global Certification Commission, the RCC conducted a risk assessment for 
the Region of the Americas based on immunization coverage, surveillance, health determinants, 
containment status, and outbreak response preparedness. Figure 4 shows the countries’ overall 


classification.  
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Figure 4. Regional Polio Risk Assessment, 2020 


 
Source: PAHO. Report of the 12 th meeting of the Regional Certification Commission for the Polio Endgame in the 
Region of the Americas. Available at: www. https://www.paho.org/en/topics/poliomyelitis  


 
Based on the evidence provided, the RCC concluded that all countries and territories in the 


Region remain polio-free. However, the RCC expressed concern over the sustainability of polio-
free statuses in Bolivia, Brazil, Ecuador, Guatemala, Haiti, Paraguay, Suriname, and Venezuela. 
These countries, which represents 32.63% of the population of the Americas under 1 year of age 


have sustained low immunization coverage and weak surveillance systems, which poses a threat 
of cVDPV emergence or polio importation and subsequent circulation. The RCC formulated 
general and country-specific recommendations that were sent to the presidents of the NCCs and 


national authorities.  
 
IPV global and regional supply status 
In October 2012, WHO’s Strategic Advisory Group of Experts (SAGE) on immunization  


recommended that all WHO Member States introduce at least one IPV dose into their routine 
vaccination schedules before withdrawing the type 2 component of the oral polio vaccinexli.  
 


In the Region of the Americas, the TAG recommended in 2015 that all the children under 1 year 
of age should receive at least one dose of IPV as part of routine polio vaccination. Member States 
began introducing IPV in preparation for the switch from tOVP to bOPV; tOPV was used for the 


last time in the Region on 1 May 2016.xlii 
 


 
xli World Health Organization. Meeting of the Strategic Advisory Group of Experts on immunization, November 
2012––conclusions and recommendations. Weekly epidemiological record, 4 January 2013. No. 1, 2013, 88, 1-16. 
Available on: http://www.who.int/wer/2013/wer8801.pdf. 
xlii Pan American Health Organization. Final report of the XXIII Technical Advisory Group (TAG) Meeting on Vaccine-
preventable Diseases, 1-3 July 2015, Varadero (Cuba). Available at: 
http://www.paho.org/hq/index.php?option=com_docman&task=doc_download&gid=31233&Itemid=270&lang=e
n. 
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Between 2016 and 2017, the supply of IPV was limited To mitigate the impact, PAHO shared 
periodical IPV supply briefings with ministers of health and EPI managers. Global IPV suppliers  


were monitored closely for changes in their supply plan while PAHO provided support to Member 
States in preparation for using fractional IPV doses (fIPV). IPV supply improved substantially after 
2018xliii.  


 
In 2019, Gavi agreed to provide support for IPV2 procurement starting in 2021.xliv  In October 
2020, the SAGE noted that the supply of IPV had improved significantly, which made it possible 


to introduce a second IPV dose (IPV2) into the routine immunization schedules of the 94 
countries that had been using one IPV dose and bOPV.  
 
In the Americas, as of October 2020, there were 13 countries and territories that had not 


introduced IPV2 into their routine immunization schedules: Belize, Bolivia, Curaçao, Dominica, 
Dominican Republic, Haiti, Jamaica, Nicaragua, Saint Kitts and Nevis, Saint Lucia, Suriname, 
Trinidad and Tobago, and Venezuela. Gavi will support the introduction of IPV2 in Bolivia, Haiti,  


and Nicaragua but the date of introduction has not yet been determined. In March 2021, the 
SAGE recommended that remaining countries provide a second dose of IPV. The SAGE also 
recommended that countries should conduct IPV follow-up campaigns to provide type 2 


immunity to those cohorts of children missed due to the earlier shortage of IPV supply.  
 
Currently, 34 countries and territories use bOPV as part of primary immunization schedules or as 


booster doses, while 11 countries and territories use only IPV in their immunization schedules: 
Argentina, Aruba, Bermuda, Canada, Cayman Islands, Chile, Costa Rica, Mexico, Sint Maarten, 
Uruguay, and the United States. 


 
In the context of the COVID-19 pandemic, the Revolving Fund for Access to Vaccines has played 
a crucial role in ensuring IPV supply for countries of the Americas. Monitoring IPV stocks in the 
countries, adjusting vaccine delivery schedules, and having an ongoing dialogue with suppliers 


have been key for this achievement. 
 
Preferred IPV immunization schedule 


In October 2020, the SAGE issued recommendations for the preferred IPV schedule for the 
countries planning on introducing IPV2. For these countries, the preferred IPV schedule is to 
administer the first dose at 14 weeks of age (with DTP3/Penta3) and to administer the second 


IPV dose after at least 4 months. This schedule provides the highest immunogenicity and may be 
carried out using full-dose IPV or fIPV without loss of immunogenicity. The SAGE added that 


 
xliii Pan American Health Organization. Final report of the XXIII Technical Advisory Group (TAG) Meeting on Vaccine-
preventable Diseases, 12-14 July 2017, Panama City (Panama). Available at: 
https://www.paho.org/hq/index.php?option=com_docman&view=download&category_slug=tag-final-reports-
1626&alias=42498-24-tag-final-report-2017-498&Itemid=270&lang=en 
xliv World Health Organization.  Meeting of the Strategic Advisory Group of Experts on Immunization, October 2020 
– conclusions and recommendations. Available at: https://apps.who.int/iris/handle/10665/337109 
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countries may consider alternative schedules based on local epidemiology, programmatic 
implications, and feasibility of delivery.  


 
As an alternative to the preferred schedule, countries may choose an early IPV schedule starting 
with the first dose at 6 weeks of age (with DTP1/Penta1) and the second dose at 14 weeks (with 


DTP3/Penta3). This alternative schedule offers the advantage of providing early-in-life 
protection, although lower total immunogenicity is achieved. If the second schedule is chosen, 
full dose IPV should be used rather than fIPV, due to the lower immunogenicity of fIPV at an early 


age. Regardless of the 2-dose IPV schedule used, the number of bOPV doses that are used in the 
routine immunization schedule should not be reduced after introducing the second IPV dose14. A 
summary is shown in Table 7.  
 


Table 7. SAGE Recommendation for Polio Vaccination Schedule, October 2020 
Polio Vaccination Schedule Primary Series Booster Doses 


SAGE 
recommendations 


Preferred 
schedule 


14 weeks 
4 months after 


the first dose 


Number of 


bOPV doses that 
are used in the 
routine 


immunization 
schedule should 
not be reduced. 


IPV IPV 
fIPV fIPV 


Alternative 
schedule 


6 weeks 14 weeks 


IPV IPV 


 
Sabin-IPV (sIPV) 
The first Sabin-based inactivated poliovirus vaccine (sIPV) was prequalified by WHO in late 2020. 


The SAGE reviewed available data on the safety and immunogenicity of sIPV and concluded that 
sIPV and traditional Salk-based IPV (wIPV) were equivalent in terms of immunogenicity and 
safety. The SAGE recommended that sIPV could be used interchangeably with wIPV for routine 
immunization or campaign use. Since evidence on the use of fractional sIPV was lacking, SAGE 


did not recommend use of sIPV as a fractional dose. SAGE emphasized the long-term importance 
of sIPV as a strategic option to ensure an adequate global IPV supply.  
 


Recommendations 
• The TAG endorses the GPEI’s “Global Polio Eradication Strategy 2022-2026 Delivering on a 


Promise,” which should be adopted by countries of the Americas.  


• The TAG is extremely concerned with the inadequate polio vaccination coverage and the weak 
surveillance systems, which are unable to  sustain and verify polio eradication in the Americas; 
unless these are urgently improved, it fears that WPV1 and/or cVDPV outbreaks may occur in the 
Region.  


• The TAG urges countries to achieve 95% coverage with Polio3, and strongly recommends 
governments to invest resources in achieving and maintaining this target. This immunization 
coverage target also applies to IPV1 and IPV2.  


• The TAG noted the SAGE evaluation of the systematic review of IPV immunogenicity.  The TAG 
then considered the previous TAG criteria regarding the use of IPV as the first dose to prevent 
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VAPP and the need to sustain gut immunity by administering bOPV.   The TAG recommends the 
following vaccination schedule for the 13 countries that have not yet introduced the second dose 
of IPV: 
 
Regional recommendation for polio vaccination schedule, the Americas, 2021 


 
 


 
 
 


• Countries that have already introduced two doses of IPV may consider adopting the above 
schedule or consider the interval of 4 months between IPV1 and IPV2. Their final decision should 
be based on a programmatic and epidemiological analysis.  


• The TAG congratulates Ecuador for conducting a study on the effectiveness of the use of fractional 
dose of IPV. The results of this study should be used to determine if the current schedule is 
appropriate or if changes are needed.  


• Given the constraints of the COVID-19 pandemic, the TAG does not recommend that countries 
discontinue the use of bOPV in favor of an IPV-only schedule at this time. 


• The TAG endorses the recommendations given by the SAGE regarding the interchangeability of 
sIPV with wIPV. As of July 2021, sIPV is not recommended as a fractional dose. 


• Given that the Region’s AFP rate has reported only a slight increase between 2014 and 2019 (1.19 
and 1.33, respectively), and stool adequacy has remained constant during the same period (76% 
and 77%, respectively), the TAG recommends that efforts must be made to improve the 
performance of both indicators to avoid missing cases of paralysis caused by polioviruses. 


• Considering the sharp drop in vaccination coverage and surveillance rates, countries at very high 
risk of outbreaks (Haiti and Bolivia) or at risk due to ongoing population movement with a high-
risk country (Dominican Republic) should consider the collection of a second stool sample. Given 
the workload and costs of collecting a second sample, these countries should implement this 
temporary recommendation while strengthening their immunization program and surveillance 
systems. 


• If a stool sample cannot be collected from the AFP case within 14 days of the onset of paralysis, 
or if a stool sample arrives at a laboratory in poor condition, The TAG recommends that countries 
collect one stool sample from each of three contacts, preferably from close family members, 
household contacts, neighbors, or playmates (all younger than 5). 


• The TAG strongly recommends consistent implementation of the 60-day follow-up visit to assess 
the presence of residual paralysis. (This assessment is currently completed in fewer than 20% of 
cases.)  


• Environmental surveillance is an excellent addition to the national surveillance system. However, 
considering its very high cost, a country should consider implementing environmental surveillance 
only after improving the sensitivity of its AFP surveillance systems. 


 


 
 
 


 


Vaccination 
schedule 


Basic Booster 
1st 2nd 3rd 4th 5th 


2 months 4 months 6 months 12-18 months 4-5 years 
IPV bOPV IPV bOPV bOPV 
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Managing Advantages and Risks in the Integration of Other Temperature Sensitive Health 


Products into the Vaccine Cold Chain  
 
WHO and UNICEF published two joint statements permitting the integration of other health 


commodities into the vaccine cold chain system. The statements urge countries to consider 
integrating temperature-sensitive health products into national Expanded Program on 
Immunization (EPI) cold chain systems (including storage and transportation) whenever it is safe 


and feasible. The temperature-sensitive health products to be integrated include, but are not 
limited to, COVID-19 diagnostics and therapeutics, HIV diagnostic kits, oxytocin, insulin, and 
treatments requiring refrigeration. The decision to integrate pharmaceutical products should be 
guided by an assessment of cold chain capacity and an integration plan. This guidance on safe 


integration must be followed to ensure the quality and potency of all health products in the 
shared storage space. EPI refrigerators and vaccine carriers should never be used for storing 
COVID-19 laboratory specimens or samples.  


 
Data collected by the WHO/UNICEF Joint Reporting Form  for 2018, 2019, and 2020, specifically 
regarding EPI vaccine cold chain storage and transportation policies and practices, show that 


most countries have specific policies against storage and/or transportation of pharmaceuticals 
with vaccines. With regard to practices, most countries responded that they do not store and/or 
transport pharmaceuticals with vaccines. 


 
PAHO’s Comprehensive Family Immunization Unit has recommended exclusively storing vaccines 
in the cold chain of immunization programs because of the risk of serious programmatic errors 


arising from a healthcare worker mistakenly administering a dose of a drug instead of a dose of 
vaccine. Documented experiences confirm that healthcare workers have stored other biologicals 
or drugs in a vaccine refrigerator. As a result, “the staff mistakenly administered a muscle relaxant 
and, on another occasion, insulin, instead of a vaccine.” This type of programmatic error will lead 


to decreased community confidence in the immunization program, especially with today’s strong 
anti-vaccine movement. If another programmatic error occurs, it may cause further distrust in 
the value of vaccines. 


 
There are risks and burdens to be considered when integrating pharmaceutical products into the 
EPI cold chain. Risks include: an increase in programmatic errors, such as the administration of a 


pharmaceutical instead of a vaccine, which could lead to a critical adverse event; breaching cold 
chain good practices (e.g., door openings, or preventing contaminations); an increase in mistakes 
caused by the high turnover rate among  healthcare workers; and healthcare workers 


accidentally freezing temperature-sensitive pharmaceuticals and freeze-sensitive vaccines. Each 
country needs to review legal responsibilities for possible modifications in 
vaccine/pharmaceuticals regulations (assigned responsibilities).  
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Nonetheless, there are possible advantages when integrating storage and distribution of 
pharmaceutical products into the EPI cold chain. Integration may provide greater storage 


capacity and therefore greater availability of safely stored pharmaceuticals. This may facilitate 
the addition of other healthcare services in healthcare facilities and may achieve possible cost 
efficiencies. 


 
Managers at all levels need to assess the impact of storing and transporting pharmaceuticals in 
the EPI cold chain. Special attention must be given to storage capacity, particularly at the local 


level. The following issues require a robust assessment of the time frame required for proper 
integration: the risk evaluation required at all levels for proper integration; possible restructuring 
of health programs in some countries; and defining metrics, such as how countries measure 
whether a cold chain is sufficiently flexible. Attention should be given to possible construction 


issues to increase refrigeration storage capacity. In addition, budgets may have to be increased 
for new refrigerator purchases and infrastructure space, as well as for changes to the  
management information system and support training and supervision. 


 
For the last 40 years, the countries in the Americas have implemented norms and policies for 
building a safe and efficient cold chain for storing and transporting vaccines only. These practices 


have contributed to the extension of immunization services safely delivered at all levels.  
 
Recommendations 


• Due to the well-documented risk of patient safety breaches, the TAG agrees that 
countries should maintain the current recommendation on exclusive storage of vaccines 
in the EPI cold chain. 


• If a country decides to integrate other pharmaceutical products into its EPI storage and 
distribution cold chain, it should make a complete assessment of the cold chain and take 
the necessary preparatory steps to address the additional complexity in inventory and 
management systems that this requires.  
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Overarching conclusions & recommendations for all 
countries 
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• Appreciates the submission of annual reports by NITAGs of 9 of the 11 countries of the 
South-East Asia Region despite the ongoing COVID-19 pandemic 


• Commends the NIPs and partners for their extensive efforts to ensure continuity of routine 
immunization (RI) services and to revive RI and VPD surveillance despite the challenges 
posed by the pandemic


• Notes that immunization and VPD surveillance have been affected due to the COVID-19 
pandemic in several countries of the Region leading to increased vulnerability to outbreaks 
of vaccine-preventable diseases


• RI coverage and surveillance performance has declined; staff re-purposed for COVID-19 related 
work


Overarching observations/conclusions


Progress against RVAP goals/targets
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• Notes that mass vaccinations campaigns (polio, MR) were conducted successfully by some 
countries in the Region during the pandemic and that high administrative coverage was 
achieved during these campaigns


• Notes that new vaccines have been introduced in some countries of the Region despite the 
pandemic while some other countries are in process of introducing additional vaccines 


• Notes the progress of the Region in polio transition and the continued risks related to long 
term sustainability of the immunization networks


• Notes the negative impact of COVID-19 pandemic on measles and rubella elimination efforts 
in countries of the Region 


Overarching observations/conclusions


Progress against RVAP goals/targets
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• Appreciates that 10 of the 11 countries in Region are currently administering COVID-19 
vaccines


• Notes that availability of COVID-19 vaccines has been a challenge and supply has not been 
able to meet the demand in several countries leading to slowing down of vaccination


• Appreciates that all countries have prioritized vaccination of target groups as per the SAGE 
prioritization roadmap and notes that some countries have gone beyond the priority groups


• Commends that COVID-19 vaccination of the healthcare workers and front-line workers has 
been progressing reasonably well in the Region


• Is concerned that COVID-19 vaccine coverage of the elderly population, women, population 
of certain geographical locations, migrants and displaced  populations has not been optimal


Overarching observations/conclusions


COVID-19 vaccine roll-out
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• Notes that countries are facing the challenges associated with the management of different 
types of vaccine (using multiple platforms) and from multiple sources


• Notes that the overall utilization rates of COVID-19 vaccines have been high in the Region


• Notes that monitoring and evaluation have been initiated in countries as part of efforts to 
optimize vaccine delivery


• Notes that Vaccine Effectiveness (VE) studies and mini- COVID-19 Post Introduction 
Evaluations (PIEs) are ongoing/planned in several countries 


• Commends countries for the successful application for Cold Chain Equipment (CCE) support 
through COVAX facility


Overarching observations/conclusions


COVID-19 vaccine roll-out
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• Notes that countries have expedited the emergency use authorization of several COVID-19 
vaccines 


• Notes that vaccine safety surveillance is gradually picking up, however, expresses concerns 
at low-reporting and insufficient causality assessments in some countries


• Is concerned that several countries have reported low incidence of AEFI for various vaccines


• Notes that countries are providing either electronic and/or paper-based vaccination record  
to the recipients of COVID-19 vaccines


Overarching observations/conclusions


COVID-19 vaccine roll-out


1.2_Global_regional


SAGE meeting October 2021 7







Overarching observations/conclusions


Strategic Framework for the South-East Asia Regional Vaccine Action Plan


• Notes that the Strategic Framework for the South-East Asia Regional Vaccine Action Plan 


2022-2030 has been updated with regional approaches for coordinated planning, 


ownership and accountability, and monitoring and evaluation, based on the IA2030 


Framework for Action


• Notes that the Regional Strategic Framework will be presented to the South-East Asia 


Regional Committee in September 2021 for its endorsement 


• Notes that the development of a draft Regional Vaccine Implementation plan for 2022-


2026 has been initiated
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• All recommendations made in 2020 i.e. during the 11th ITAG meeting (July 2020) and 
during the special session of ITAG on COVID-19 vaccination (Nov 2020) continue to hold,  
and efforts to implement these should continue


• Endorses the recommendations made by respective NITAGs and encourages NIPs to 
continue/enhance engagement with NITAGs


• Urges NIPs to develop a time-sensitive joint implementation plan as part of their annual 
work plan to operationalize the ITAG and NITAG recommendations 


• Recommends that future NITAG reports should specifically include efforts undertaken by 
the country to identify areas/populations with high zero-dose children as well as actions to 
improve coverage in these areas


Overarching  recommendations


Progress against RVAP goals/targets
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Routine Immunization revitalization:


• Recommends that immunization should be considered as an essential service and continuity of 
services must be ensured


• Ensure strategies are in place to maintain and enhance RI while efforts to increase COVID-19 
vaccination rates are ongoing


• Ensure adequate human resources are identified and available to meet the needs to conduct RI sessions while COVID-19 vaccination is 
ramped up 


• Ensure enhanced communication efforts to build confidence for RI services in the context of COVID-19 pandemic. 


• Develop and implement policies for catch -up vaccination with EPI antigens beyond conventional 
age groups of immunization programme


• Ensure children are tracked for their fully immunization status (measured by completion of second 
dose of measles containing vaccine) and efforts are made to increase the coverage of fully 
immunized child


• Encourages countries to  continue to identify opportunities to introduce new or under-utilized 
vaccines, similar to Nepal’s example of application to GAVI for typhoid conjugate vaccine (TCV)


Overarching  recommendations


Progress against RVAP goals/targets
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• Ensure strategies are in place to identify high risk groups and areas and develop and 
implement tailored strategies to reach these groups through SIAs, PIRI, catch-up or 
sweeping activities 


• In the eventuality of future lockdowns/movement restrictions, especially in areas that are 
at high risk, ensure SOPs are in place for enhancing immunization activities immediately 
following  cessation of lockdown periods


• Strengthen monitoring efforts in all countries and have tailored approach to enhance 
quality and coverage of immunization using concurrent monitoring and other real time 
monitoring data 


• In places with on-going school immunization programs, special strategies to vaccinate 
school children who have missed vaccination due to prolonged school closure should be 
developed


Overarching recommendations


Progress against RVAP goals/targets
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VPD surveillance revitalization


• Recommends regular/periodic national and subnational reviews of surveillance indicators 
of AFP/measles & rubella/other priority VPDs to identify and implement evidence-based 
actions


• Focus on understanding reasons for decline in case reporting, and actions to improve reporting


• Develop and implement appropriate/innovative strategies to ensure VPD surveillance is 
maintained at targeted levels


• Alternative communication/reporting/tracking methods for case identification, investigation and 
reporting of suspected cases of priority VPDs with focus on AFP, fever and rash and diphtheria 
surveillance during and post- lockdowns


• Ensure availability of adequate human and financial resources for VPD surveillance activities 


• Encourages sharing best practices on surveillance activities during lockdowns


Overarching recommendations


Progress against RVAP goals/targets
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MR elimination


• All recommendations made for RI and VPD surveillance revitalization apply to MR 
elimination as well


• Urgently conduct an in-depth review of MR Elimination activities in countries of the 
Region and report back the findings to the SEAR-ITAG


• Conduct a consultation with all Member States for the feasibility/revision of Regional 
target of MR elimination by 2023 based on findings of the in-depth reviews 


Overarching recommendations


Progress against RVAP goals/targets
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• Ensure that NDVPs/operational plans remain flexible and regularly updated to adapt to
evolving situation, considering epidemiological analysis of cases and deaths as well as
available types of vaccines, and need to be continuously guided by NITAGs


• Use the opportunity of COVID-19 vaccine deployment to strengthen NITAGs capacity and
support for life course vaccination with other vaccines


• Use appropriate costing tools/methodologies for budget development and timely
identification of any financing gaps for COVID-19 vaccine rollout


• Continue monitoring the management of multiple vaccine platforms and sources


• Ensure that for every new COVID-19 vaccine added in the program there is a micro-plan
that includes target group, service delivery strategy, cold chain, vaccine movement plan and
communication strategy


Overarching recommendations


COVID-19 vaccine roll-out
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• Ensure monitoring of vaccination coverage among priority populations like the elderly, 
pregnant women, lactating women, people with co-morbidities, and displaced/migrant 
population with both first and second dose


• Ensure availability of COVID-19 vaccination coverage data disaggregated by vaccine type, 
and by different target groups


• Ensure mechanisms to provide high-quality, secure & authentic documentation for 
vaccination (certification) to the population – WHO Regional office to orient and support 
countries on this


• Strengthen AEFI management and surveillance systems, including causality assessments, 
and ensure regular sharing of data with WHO Regional office and through ViGiBase


• Conduct an in-depth assessment of gender balance among various priority groups as a 
research priority 


Overarching recommendations


COVID-19 vaccine roll-out
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• Ensure availability, monitoring, evaluation and updating of ‘Risk Communication Plan’ for 
COVID-19 vaccines in all countries 


• Report back progress on risk communication during the next ITAG meeting


• Conduct mini-cPIEs as part of COVID-19 pandemic response Intra Action Review 


• Ensure mechanisms are in place to monitor and track coverage of second dose of vaccine 
(for all vaccines requiring two doses)


• Encourages countries to conduct need-based vaccine effectiveness studies for various 
vaccines


• Ensure  inclusion of vaccination status of COVID-19 cases in COVID-19 case investigation 
forms (CIF) and use COVID-19 epidemiological data for programmatic decisions e.g., 
prioritization of future target groups


Overarching recommendations


COVID-19 vaccine roll-out
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• Ensure that public health and social measures continue to be observed along with COVID-19  


vaccination


• Ensure that the enablers and barriers for adult vaccination are well documented in countries 


that are doing adult vaccination for the first time


• Continue to monitor and address all factors that affect COVID-19 vaccination uptake using 


appropriate data collection tools, including factors related to acceptance and operational 


issues that affect uptake


• Encourages countries to initiate surveillance of adverse events of special interest to 


strengthen national pharmacovigilance system 


Overarching recommendations


COVID-19 vaccine roll-out
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• Recommends countries and partners to work together to review the current version of 


the plan and identify national and regional key performance indicators, baseline values 


for them, targets for 2026, and important activities for country level and regional level 


implementation


• Recommends that the development of the Regional Vaccine Implementation Plan 2022-


26 should be completed by November 2021 


Overarching recommendations


Strategic Framework for Regional Vaccine Action Plan 2022-2030
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Additional country-specific conclusions & 
recommendations
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Bangladesh - Conclusions 


Routine immunization/ VPD surveillance:


• Notes that essential immunization is largely maintained and impact in early 2020 was compensated later in 
2020 and early 2021


• Commends Bangladesh for conducting catch up immunization amidst ongoing COVID-19 pandemic


• Expresses concern that the July 2021 wave of COVID-19 might impact essential immunization coverages


• Notes that impact on VPD surveillance has been much more than on immunization


• Commends Bangladesh for conducting MR campaign in Dec 2020-Jan 2021


COVID-19 vaccine roll out:


• Notes that the country has set as objective to vaccinate  80% of its population by 2022 


• Expresses concern that with the limited number of vaccine doses, targeting lower priority group may 
reduce ability to reach the most affected groups. 


• Notes that shortage of supplies and multiple products have created significant challenges for the roll-out of 
COVID-19 vaccines
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Bangladesh - Recommendations


Routine immunization/ VPD surveillance:


• Ensure that “acute fever and maculopapular rash”  definition is implemented nationwide as a part of measles 
and rubella surveillance 


• Enhance laboratory and surveillance capacity for molecular epidemiology  to identify the source of 
transmission  for measles and rubella 


• Provide a report on the immunization and VPD surveillance activities for migrants/displaced populations in 
Cox’s Bazar


COVID-19 vaccine roll out:


• Enhance mechanisms for identification of priority groups and develop strategies to vaccinate these groups 
and monitor coverage among them


• Improve AEFI surveillance and monitoring systems and turnaround of investigation of all COVID-19 vaccine 
related AEFIs


• Ensure human resource capacity is adequate at all levels and existing vacant positions of cold chain handlers 
are filled on a priority
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Bhutan - Conclusions


Routine immunization/ VPD surveillance:


• Commends maintaining immunization services with no interruption of vaccine and logistic supply and high 
demand for all vaccines


• Appreciates uninterrupted VPD surveillance despite some decline in performance and plans to sensitize the 
health workers on  importance of reporting and investigation


• Appreciates maintaining high MR vaccine coverage 


COVID-19 vaccine roll out:


• Commends the vaccine roll-out and good coverage attained


• Commends the activities undertaken to build public confidence for mixed schedule of COVID-19 vaccine


• Noted that activities carried out generated good acceptance of vaccines and strong AEFI surveillance 
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Bhutan - Recommendations


Routine immunization/VPD surveillance:


• Conduct in-depth review to resolve the denominator issue with RI antigens, especially for MCV2 


• Conduct supplemental surveillance activities (such as retrospective case search) to understand the true VPD 
situation for possible missed measles outbreaks/cases or other VPD cases


• Develop and build capacity for outbreak response preparedness and response plan to respond rapidly to 
measles and rubella outbreaks


• Strengthen laboratory support with focus on dealing with cases of rubella in the context of very low incidence 
of rubella and possible false positive cases 


COVID-19 vaccine roll-out


• Strengthen the vaccination registration system to reduce duplication, identify persons in high-risk categories. 
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India - Conclusions 


Routine immunization/ VPD surveillance:


• Notes the significant impact of COVID-19 pandemic on RI vaccine coverage (Penta3, OPV3 and MR)


• Decline in immunization coverage to less than 90% for all vaccines during 2020


• Expresses concern over decline in demand for routine vaccination due to COVID-19 pandemic 


• Commends plan for catch-up immunization


• Appreciates the expansion of PCV  to additional states during COVID-19 pandemic 


• Appreciates existence of robust vaccine supply chain system 


• No stock-out or low-stocks of EPI vaccines or injection equipment at both national and sub national level


• Notes VPD surveillance performance also significantly declined


• Notes that the MR elimination program is off-track 


• Expresses concerns that COVID-19 has affected all activities of strategic priorities for measles and rubella elimination 
and immediate revival may be challenging
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India - Conclusions 


COVID-19 vaccine roll out


• Commends that the country has successfully implemented the COVID-19 vaccine roll-out and has been 
progressively increasing the vaccine coverage


• Commends on monitoring large number of COVID-19 vaccination session sites and taking corrective actions 
accordingly 


• Concerns on the limited reporting and investigation of AEFIs 
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India - Recommendations


Routine Immunization/VPD surveillance:


• Conduct state-by-state assessment of essential immunization and VPD surveillance and develop state-wise  
immunization and VPD surveillance revitalization plan


• Mechanisms to monitor implementation of State level plans be put in place at the national level 


• Share lessons learnt on the deep-dive  on routine immunization and VPD surveillance and its outcome 


• Conduct MR immunity profile assessments for all states and plan and implement sub-national MR SIAs in 
states with significant unprotected populations (more than 80% of birth cohort)


• Considering that polio continues to be a risk, continue to maintain high population immunity level for polio 
through RI and periodic SIAs, as well as track surveillance indicators 
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India - Recommendations


COVID-19 vaccine roll out


• Identify and address the issues related to vaccine hesitancy among elderly and persons with comorbidities


• Improve the  delivery strategies for elderly persons


• Enhance reporting of serious/severe AEFI cases. Expedite causality assessment of all serious/severe AEFIs 
and share the outcomes with Regional office and in ViGiBase.


• Ensure and monitor equitable distribution of COVID-19 vaccine across males and females
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Indonesia - Conclusions


Routine Immunization/VPD surveillance:


• Notes that essential  immunization coverage has declined for all vaccines


• Expresses concerns on increasing risk of VDPV due to decline in performance of AFP surveillance and 
OPV/IPV coverage


COVID-19 vaccine roll-out:


• Notes that multiple COVID-19 vaccines have been introduced and COVID-19 vaccination of younger 
children (aged 12-17 years of age) has been initiated 


• Notes the efforts to secure sufficient  vaccine supplies to meet the requirement for vaccinating all adults


• Commends country for initiating the surveillance of adverse events of special interest
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Indonesia- Recommendations 


Routine Immunization/VPD surveillance:


• Conduct province-wise  assessment of routine immunization and VPD surveillance and develop immunization 
and VPD surveillance revitalization plan for each province


• Conduct assessment on adequacy of partners’ support at subnational level and gaps to be filled to revitalize RI/VPD 
surveillance 


• Ensure mechanisms to monitor implementation of province-level plans at national level


• Assess the impact, if any, of COVID-19 vaccination on RI and address it


• Assess the impact of COVID-19 vaccine hesitancy on demand for routine immunization and address it


• Conduct stakeholder analysis of vaccine procurement system to develop plans to streamline planning, 
implementation and monitoring of vaccine procurement and distribution process


• Plan and implement high quality sub-national MR SIA urgently to close immunity gaps with necessary 
measures to deal with any vaccine hesitancy based on previous experience


• Develop a timeline for the implementation of NITAG recommendations along with a monitoring mechanism  
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Indonesia - Recommendations 


COVID-19 vaccine roll-out


• Ensure continued focus on vaccination of priority groups as per the SAGE prioritization roadmap 


• Accelerate coverage of COVID-19 vaccines for all, including the elderly populations by addressing both 
access and demand obstacles


• Develop and implement strategies to improve access to remote/island populations


• Address issues related to vaccine hesitancy among the elderly and persons with comorbidities


• Ensure cold chain improvement plans are implemented and monitored 
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Maldives - Conclusions


Routine Immunization/VPD surveillance:


• Appreciates that immunization coverage and VPD surveillance remained on track despite the pandemic


• Expresses concern on lack of sufficient human resources for the management of immunization and 
surveillance activities


• Notes that appropriate countermeasures were taken to handle hesitancy for MMR vaccine


COVID-19 vaccine roll-out


• Commends reaching high coverage with both doses of COVID-19 vaccine and innovative approaches made 
to identify and reach undocumented foreigners and unregistered migrants


• Commends the home visits through mobile teams to vaccinate bedridden people with COVID-19 vaccines


• Appreciates the high demand for the COVID-19 vaccines and efforts made to counteract the spread of 
misinformation 
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Maldives - Recommendations


Routine Immunization/VPD surveillance:


• Develop a long-term HR plan for immunization and surveillance including interim task-shifting mechanism 


• Training/Orientation  of new staff on immunization in practice and VPD surveillance  


• Strengthening program at central level through dedicated teams to monitor implementation 


• Develop demand generation strategies to enhance MR vaccine uptake in migrant and unregistered population


• Develop and implement plans for immunization of expatriate workers with MR vaccine


COVID-19 vaccine roll-out


• Ensure dedicated human resources are available to support COVID-19 vaccine roll-out 


• Continued efforts to track, identify and vaccinate the migrant populations and foreigners


• Enhance AEFI monitoring and surveillance mechanism with capacity for causality assessment
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Nepal - Conclusions


Routine Immunization/VPD surveillance:


• Notes actions taken to increase coverage and equity through routine sessions to address left-outs and drop-
outs


• Appreciates successful completion of MR SIA with linkage of MR SIA with routine immunization to identify 
zero dose and partially vaccinated children


• Commends nationwide Rotavirus vaccine introduction


• Commends country for application to Gavi for TCV vaccine introduction amidst ongoing COVID-19 pandemic


COVID-19 vaccine roll-out


• Appreciates the efforts made to reach elderly population and to improve cold chain space and waste 
management 
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Nepal - Recommendations


Routine Immunization/VPD surveillance:


• Advocate with subnational decision makers to ensure support to enhance immunization coverage in each
palika


• Ensure capacity building of local level health managers (Health coordinators at Palika level) to manage
immunization activities through tailored trainings


• Regular reviews with provinces and districts with a feedback on immunization coverage and Measles/AFP and
other VPD surveillance indicators


• Review the status of fully immunized districts and municipalities for sustainability plans


• Enhance national capacity for molecular epidemiology of measles and rubella


• Share in the next ITAG meeting evaluation findings and lessons learnt on linking MR SIA with essential
immunization strengthening


COVID-19 vaccine roll-out:


Enhance the human resource capacity at the central level for casualty assessment of serious/severe AEFI


1.2_Global_regional


SAGE meeting October 2021 34







Sri Lanka - Conclusions


Routine Immunization/VPD surveillance:


• Appreciates that immunization programme has performed well even in during the difficult situation of 
pandemic


• Notes challenges of RI delivery and surveillance during large outbreaks of COVID-19 where workforce are 
repurposed  on COVID-19 outbreak response 


• Notes a catch-up plan for essential immunization in Q4 2021


COVID-19 vaccine roll-out


• Commends on high coverage among health care and frontline workers 


• Notes the plan to lower the age group for persons eligible for vaccination


• Notes the efforts made to overcome supply constrains during the initial phase of COVID-19 vaccine roll out
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Sri Lanka - Recommendations


Routine Immunization/VPD surveillance:


• Develop plans to sustain the gains and ensure that EPI reviews at subnational level are reinstated


• Develop a more specific plan to ramp-up MR surveillance


• Develop and implement more specific plans for catch up of essential immunization


COVID-19 vaccine roll-out


• Conduct an assessment to understand issues with vaccine acceptance/demand and develop communication 
plan accordingly 


• Review data management system and correct issues with completeness of data 
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Thailand - Conclusions


Routine Immunization/VPD surveillance:


• Appreciates that immunization services are currently fully functioning throughout Thailand although there has 
been an overall decline in coverage 


• Notes important measures taken to maintain essential immunization services such as catch-up immunization, 
public communication and target population prioritization


• Notes the introduction of Tdap vaccine for pregnant women


• Notes that National MR elimination strategies were developed and disseminated to all subnational levels  in 
mid-2021


• Appreciates rescheduling of MRCV2 from 2.5 years to 1.5 years


• Expresses concerns that low/uncertain coverage still exist in some  populations: migrant, deep-south, urban 
areas


• Notes that religious beliefs, conflict situation and weakening of primary healthcare in deep-south is a cause of 
vaccination gaps in children


1.2_Global_regional


SAGE meeting October 2021 37







Thailand - Conclusions


COVID-19 vaccine roll-out


• Commends the government support for COVID-19 vaccination  and successful roll-out of the vaccine


• Notes that Thailand  has recently started to produce  COVID-19 vaccines


• Appreciates the efforts to regularly  analyze surveillance data, inform policy makers and to provide guidance  
for prevention and control measures 
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Thailand  - Recommendations


Routine Immunization/VPD surveillance:


• Ensure capacity building of local level health managers to manage  immunization activities through tailored 
mid level manager’s trainings 


• Ensure capacity building of vaccinators on Immunization in Practice (IIP) with focus on deep south


• Urgent review of EPI and VPD surveillance in the country and develop revitalization plan with 
accountability framework for monitoring of implementation of the recommendations


COVID-19 vaccine roll-out


• Enhance systems to capture data on vaccine utilization and wastage by vaccine type


• Enhance capacity for timely causality assessment of severe AEFI cases
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Timor-Leste  - Conclusions


Routine Immunization/VPD surveillance:


• Notes that COVID-19 pandemic has caused decline in demand for routine vaccination


• Notes that introduction of new vaccines (PCV & HPV) has been postponed due to the pandemic  


COVID-19 vaccine roll-out


• Notes that the country has followed guidelines for vaccinating  priority target groups against COVID 19 
as per NDVP
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Timor-Leste - Recommendations


Routine Immunization/VPD surveillance:


• Ensure that the procurement policies and SOPs are in place and there are no delays in procurement of 
vaccines 


• Develop and introduce a plan to improve the coverage of MCV2 vaccination urgently


• Strengthen laboratory support with focus on dealing with cases of rubella in the context of very low incidence 
of rubella and possible false positive cases 


COVID-19 vaccine roll-out:


• Develop and implement strategies to improve full vaccination coverage for priority groups


• Enhance uptake of second dose of COVID-19 vaccine


• Targeted communication and improved strategies to identify and deliver vaccines to the elderly and persons
with comorbidities
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Opening remarks 


The meeting was opened by Professor Adam Finn. Meeting participants were welcomed on 
behalf of the WHO Regional Office by Dr Nino Berdzuli, Director, Division of Country Health 
Programmes. Guidance is needed by the Member States on decision making on the use of 
COVID-19 vaccines. The ETAGE recommendations and conclusions will help instill trust in the 
population, which is needed at this time. The strength of the ETAGE is the diversity of its 
members and the many countries represented. ETAGE should ensure that decisions are both 
evidence-based and regionally driven. Dr. Alejandro Cravioto, SAGE Chair, provided comments 
on recent SAGE recommendations. 


Objectives 


The objectives of the meeting were to request advice and guidance from ETAGE members on 
the following topics: 


• guidance on the use of ChAdOx1-S [recombinant] COVID-19 vaccine in the context of
reported cases of thrombosis and thrombocytopenia;


• guidance for countries in the Region on setting vaccination coverage targets for COVID-
19 vaccination as part of planning for and setting national vaccination strategies.


Session 1: Programmatic considerations on the use of ChAdOx1-S 
[recombinant] vaccine against COVID-19 in the context of reported cases 
of thrombosis and thrombocytopenia 


Overview 
Dr Joachim Hombach, Immunization, Vaccines and Biologicals, WHO headquarters, provided an 
overview of the updated interim SAGE recommendations for ChAdOx1-S [recombinant] COVID-
19 vaccine. Dr Richard Pebody, WHO Health Emergencies programme (WHE), WHO Regional 
Office for Europe, and Dr Liudmila Mosina, Vaccine-preventable diseases and immunization 
programme (VPI), WHO Regional Office for Europe, reviewed programmatic considerations on 
the use of ChAdOx1-S [recombinant] COVID-19 vaccine in the context of reported cases of 
thrombosis and thrombocytopenia. 


Background 
• The ChAdOx1-S [recombinant] vaccine against COVID-19: AZD1222 (SII Covishield and SK


Bioscience) received WHO’s Emergency Use Listing (EUL) following reviews of quality,
safety and efficacy data from the clinical trials:


o Data from clinical studies demonstrated a high safety profile (most adverse
reactions were mild to moderate in severity) and high efficacy against
symptomatic COVID-19 disease (VE* 63 % (95% CI 51.81 to 71.73)) and
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hospitalization and severe disease (no vaccinated persons were hospitalized in 
the observed time frame)1. 


o High vaccine effectiveness against hospitalizations and death was confirmed 
after one dose of AZD1222 COVID-19 vaccine2,3. 


• WHO’s Global Advisory Committee on Vaccine Safety (GACVS)4 reviewed all available 
safety events data and concluded the following: 


o A very rare new type of adverse event called Thrombosis with 
Thrombocytopenia Syndrome (TTS), involving unusual and severe blood clotting 
events associated with low platelet counts, has been reported after vaccination 
with COVID-19 vaccines Vaxzevria** and Covishield***. 


o Based on the latest available data, the risk of TTS following vaccination appears 
to be very low. Data from the United Kingdom suggest the risk is approximately 
four cases per million adults (1 case per 250 000) who receive the vaccine, while 
the rate is estimated to be approximately 1 per 100 000 in the European Union. 


• Based on the GACVS assessment, the WHO Strategic Advisory Group of Experts on 
Immunization (SAGE)5 concluded the following: 


o A very rare syndrome of blood clotting combined with low platelet counts, 
described as TTS has been reported following vaccination with the ChAdOx1-S 
[recombinant] COVID-19 vaccine. A causal relationship between the vaccine and 
TTS is considered plausible although the biological mechanism for this syndrome 
is still being investigated.  


o In countries with ongoing SARS-CoV-2 transmission, the benefit of vaccination in 
protecting against COVID-19 far outweighs the risks. The benefit–risk ratio is 


 
* VE = Vaccine Efficacy (determined in clinical trials) 
1 WHO Strategic Advisory Group of Experts on Immunization. Background document on the AZD1222 vaccine 
against COVID-19 developed by Oxford University and AstraZeneca. 5 March 2021 
(https://www.who.int/publications/i/item/background-document-on-the-azd1222-vaccine-against-covid-19-
developed-by-oxford-university-and-astrazeneca) (Accessed 22 April 2021) 
2 Vasileiou E et al. Covid-19: First doses of vaccines in Scotland led to a substantial fall in hospital admissions. 
BMJ 2021; 372 doi: https://doi.org/10.1136/bmj.n523 (Published 22 February 2021) 
3 Public Health England, Impact of COVID-19 vaccines on mortality in England. December 2020 to February 2021. 
(https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/972592/CO
VID-19_vaccine_impact_on_mortality_240321.pdf) (Accessed 22 April 2021) 
4 WHO Global Advisory Committee on Vaccine Safety. review of latest evidence of rare adverse blood coagulation 
events with AstraZeneca COVID-19 Vaccine (Vaxzevria and Covishield). 16 April 2021 
(https://www.who.int/news/item/16-04-2021-global-advisory-committee-on-vaccine-safety-(gacvs)-review-of-
latest-evidence-of-rare-adverse-blood-coagulation-events-with-astrazeneca-covid-19-vaccine-(vaxzevria-and-
covishield) ) (Accessed 22 April 2021) 
** AZD1222 COVID-19 vaccine 
*** SII Covishield COVID-19 vaccine 
5 World Health Organization. Interim recommendations for use of the ChAdOx1-S [recombinant] vaccine against 
COVID-19 (AstraZeneca COVID-19 vaccine AZD1222, SII Covishield, SK Bioscience). Interim guidance. Updated 21 
April 2021. (https://www.who.int/publications/i/item/WHO-2019-nCoV-vaccines-SAGE_recommendation-
AZD1222-2021.1) (Accessed 22 April 2021) 
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greatest in older age groups as the risk of severe COVID-19 disease outcomes 
including COVID-19 related thromboembolic events increases with age.  


o Benefit–risk assessments may differ from country to country, and countries
should consider their epidemiological situation, individual and population-level
risks, availability of other vaccines, and alternate options for risk mitigation.


o It is currently unknown whether there is a risk of TTS following the second dose.


ETAGE notes 
• The COVID-19 pandemic situation in the WHO European Region is serious. In April 2021,


the Region surpassed 1 million confirmed COVID-19 deaths, with 85.5% of reported
deaths occurring among persons aged >65 years; 1.6 million new cases are reported
every week6. Hospitalization remains at high levels (13/100 000 population as of 11
April), with continued reports of intensive care usage having exceeded capacities in
some countries of the Region.


• The ChAdOx1-S [recombinant] COVID-19 vaccine was shown in clinical trials to be highly
efficacious in preventing severe diseases and deaths due to COVID-19 and
demonstrated a good safety profile.


• More than 25 million doses of these vaccines have been administered in the WHO
European Region and around 200 million doses have been administered around the
world. High effectiveness of AZD1222 COVID-19 vaccine in preventing hospitalization
and deaths among the general population has been demonstrated in the United
Kingdom.


• A causal relationship between Vaxzevria** and Covishield*** vaccines and TTS is
considered plausible although the biological mechanism for this syndrome is still being
investigated.


• A specific case definition for TTS is being developed by the Brighton Collaboration7. This
will assist countries in identifying and evaluating reported TTS, and aid in supporting
causality assessments.


• Currently, the global production capacity of COVID-19 vaccines is insufficient, and
limited vaccine supply is likely to continue.


• The ChAdOx1-S [recombinant] COVID-19 vaccines comprise a substantial proportion of
available COVID-19 vaccines to be delivered through COVAX. Restrictions, especially in
countries with limited COVID-19 vaccines supply, may cause delays or interrupt


6 WHO Regional Office for Europe. COVID-19 situation Dashboard. 
(https://worldhealthorg.sharepoint.com/sites/WHERegionalOfficeforEurope) (Accessed 22 April 2021) 
7 Brighton Collaboration. Interim Case Definition of Thrombosis with Thrombocytopenia Syndrome (TTS). 21 April 
2021 (https://brightoncollaboration.us/thrombosis-with-thrombocytopenia-syndrome-case-finding-definition/) 
(Accessed 22 April 2021) 
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vaccination campaigns resulting in cases of severe disease and deaths that could be 
prevented with vaccination. 


• Several countries in the WHO European Region do not report adverse events following 
immunization (AEFIs) to the WHO global database, which is needed to support 
evidence-informed recommendations.  


Conclusions  
• In light of the available evidence, ETAGE concurs with the SAGE conclusion that the 


overall benefits of the ChAdOx1-S [recombinant] COVID-19 vaccines in protecting 
against COVID-19 outweigh potential risks. 


• In line with the updated interim SGE recommendations5 ETAGE acknowledges that the 
two dose schedule and the interval between the doses of ChAdOx1-S [recombinant] 
COVID-19 vaccines remain unchanged.  


• ETAGE also concurs with the SAGE conclusion that it is currently unknown whether 
there is a risk of TTS following the second dose of ChAdOx1-S [recombinant] COVID-19 
vaccines. As data from additional studies become available, recommendations on 
vaccination will be updated, as appropriate. 


Recommendations 
(Recommendations are interim and may be revised as new evidence become available) 


• In light of the plausible link between the ChAdOx1-S [recombinant] COVID-19 vaccine 
and very rare TTS, ETAGE recommends that countries develop guidance for medical 
professionals on diagnosis and management of TTS to facilitate early diagnosis and 
treatment. Countries should also provide information to vaccine recipients on the 
potential risk of TTS as well as suggestive signs and symptoms of TTS so that they can 
seek urgent medical care in the event of suspected TTS.  


• The national immunization programmes should enhance surveillance for AEFIs to ensure 
timely detection, reporting and causality assessment of all AEFIs, including TTS, 
following all COVID-19 vaccination. Countries should also ensure timely reporting of 
AEFIs to the WHO global database. 


• ETAGE notes that some countries of the WHO European Region have made varied 
decisions on the use of ChAdOx1-S [recombinant] COVID-19 vaccine, including in some 
cases limiting the use to certain age groups. ETAGE urges that any decision-making on 
the use of ChAdOx1-S [recombinant] COVID-19 vaccines should be evidence based using 
the following information. 


o COVID-19 epidemiology with focus on and not limited to:  


 hospitalizations and deaths, including trends in different age groups. 
 


Consider - quality of local data on disease epidemiology, public health 
measures. 


o COVID-19 vaccination status:  
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 proportion of priority population groups vaccinated against COVID-19 
(uptake by risk groups and number of doses).  


o Assessed balance between reported TTS following the ChAdOx1-S [recombinant] 
COVID-19 vaccines and the current and future risk of deaths from COVID-19 
disease and, the potential of these vaccines to reduce hospitalizations and 
deaths due to COVID-19 disease in different age groups. 


Consider – availability & quality of local data on TTS or use available 
estimates 


o Availability of and timely access to alternative COVID-19 vaccines to ensure an 
uninterrupted COVID-19 vaccination campaign with special focus on number of 
unimmunized persons in priority target groups, current and projected COVID-19 
vaccine supply and vaccination campaign schedule. 


o Programmatic feasibility to use alternative COVID-19 vaccines, including vaccine 
logistics and management systems, the need for additional training for health 
workers, perceptions and acceptance among health care providers and 
stakeholders. 


• Considering the potential impact that the ChAdOx1-S [recombinant] COVID-19 vaccine  
safety signal can have on public trust, not only in this vaccine but also in COVID-19 
vaccines in general, ETAGE recommends that countries: 


o activate and implement risk communication plans and, establish/activate the 
response (coordination) group related to AEFIs;  


o communicate to the public the steps established and taken in the regulatory 
process to assess and ensure vaccine safety;  


o communicate what is known about the risks and benefits of vaccination against 
COVID-19, including with the ChAdOx1-S [recombinant] COVID-19 vaccines;  


o communicate the country’s policy with regard to immunization with the 
ChAdOx1-S [recombinant] COVID-19 vaccines, and the evidence upon which this 
policy is based;  


o communicate what is anticipated as next steps/what to expect; 
o monitor vaccine safety concerns and other barriers to acceptance in different 


segments of the population and develop evidence-based communication 
strategies tailored to respond to these concerns and barriers;  


o provide information to the vaccine recipients on expected effects following 
vaccination, as well as the signs and symptoms of TTS and when to seek medical 
care. 
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Session 2: COVID-19 vaccination coverage target for the WHO European 
Region in planning for and setting national vaccination strategies  
 
Overview 
Dr Roberta Pastore and Dr Richard Pebody reviewed evidence to support the discussion on 
vaccination strategies in the context of increased vaccine supply and considerations to set 
coverage targets for COVID-19 vaccination in the Region. 
 
Summary of deployment of COVID-19 vaccine and vaccination status8  


• As of April 2021, all (54) countries and territories9 of the WHO European Region have 
started COVID-19 vaccination campaigns. 


o Regional uptake for the first dose is around 16% of national population (ranges 
from <1% to 62%)10 and for complete vaccine series is 6.7% (ranges from <1% to 
57%).2 


o 11 countries have achieved >20% vaccination uptake of national population with 
at least one dose (any vaccines).  


• Vaccination strategies implemented by the countries adhere to ETAGE 
recommendations on population group prioritization: 


o 81% of health workers have received at least 1 vaccine dose (reports available 
from 28 countries). 


o 40% of ≥60-year-old population have received at least 1 vaccine dose (reports 
available from 36 countries). 


o Overall, one-dose vaccination uptake in various age groups (reports available 
from 31 countries) is as follows: 
 ≥80 years old: 72% 


• 15 countries have achieved >70% uptake and 22 countries have 
achieved >50% uptake 


 60-79 years old: 40% 
 50-59 years old: 17% 
 25-59 years old: 11% 
 18-24 years old: 10% 


• Most countries have established vaccination coverage targets in their national COVID-19 
vaccine deployment plan, which vary from 10% to 80%. Most of them do not outline a 
rationale. 


• Capacity for vaccine deployment is deemed high: 


 
8 Figures of vaccination uptake and vaccine utilization are all reported as of epidemiological week 15 of 2021 
9 COVID-19 vaccine introduction and uptake are being monitored for all 53 countries of WHO/Europe and 1 
territory, Kosovo (UNSCR 1244) that is a COVAX AMC.  
10 Uptake data refer to data reported as of week 15/2021; WHO/Europe Covid-19 vaccine programme monitor 
(shinyapps.io) 
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o considering the last four weeks, on average, weekly utilization of received 
vaccine doses in the Region was 83% (ranging from 42% to 87%, among the 40 
reporting countries), with lower utilization in countries that have only recently 
started to vaccinate. 


• Programmatic challenges linked to use of vaccine as per national strategy with specific 
reference to prioritization and expected uptake have been reported by some countries. 
WHO/Europe has provided operational guidance to address identified programmatic 
challenges. 


• Currently, the global production capacity of COVID-19 vaccines is insufficient; it is 
expected to increase substantially during 2021 and in 202211, with substantial increase 
in estimated volume of vaccines available for distribution through the COVAX Facility. 


o Estimated production capacity should increase 2-fold by December 2021. 
o COVAX is expected to distribute 100 million doses of vaccines by December 2021 


to Advance Marketing Commitment and self-financing counties in the Region.  


Summary of available evidence and modelling data 
• Mathematical modelling of the vaccination scenarios aligned to the SAGE roadmap and 


ETAGE recommendations show the following: 
o With 50% vaccination uptake of the overall population by mid-September 2021, 


substantial infections, hospitalizations and deaths can be averted, with the 
majority of averted deaths and hospitalization being among the ≥60 years old 
population and the majority of averted infections being among the younger age 
groups. 


o By increasing uptake from 50% to 80%, an additional 11% of deaths could be 
averted by the end of 2022. 


o Beyond 20% vaccination uptake of the overall population, for population groups 
<60 years of age, targeting population groups in order of descending age 
(starting from the higher) seems slightly more effective than targeting 
simultaneously the entire population of 18-60 years old in most countries.  


o However, if rapid rollout of vaccination can only be achieved by making vaccines 
available across the population, it would be even more impactful than a slower 
age-wise approach. 


• Impact assessment studies from countries in the WHO European Region reaching high 
vaccination uptake suggest that vaccination uptake of 50% and above among priority 
population groups correlates to decreased morbidity and mortality. 


o Note: This result is based on only a few countries and the vaccination impact 
would be difficult to infer widely for the Region as countries have varied COVID-
19 epidemiology, and adherence to and stringency of public health and social 
measures. 


 
11 COVID-19 Vaccine Market Dashboard, Supply Division, UNICEF; COVID-19 Vaccine Market Dashboard | UNICEF 
Supply Division 
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• Disease surveillance data from 21 countries suggest a correlation between increasing 
vaccination uptake and decreasing mortality in specific age groups.  


o As vaccination uptake increases in the oldest age groups, age-specific mortality 
rate in this group tends to decrease faster than in other age groups, suggesting 
that targeting vaccination to the highest risk group is effective in reducing the 
disproportionate severe disease burden. 


o In some countries, despite relatively high uptake among ≥80-year-olds and 60-
79-year-olds (about 70% with one dose), no significant decline in mortality rates 
has been observed, suggesting that other factors (i.e. increasing transmission 
levels, relaxation of public health and social measures, saturated case 
management capacity) could have an impact. 


o High uptake among older age groups is not generally associated with reduced 
rates of infection among younger age groups, which bare the highest risk of 
infection but significantly lower risk of death. Some countries are experiencing 
reductions in infection in all age groups, likely linked to strengthening of public 
health and social measures. 


• Evidence on effectiveness of COVID-19 vaccines against transmission is still limited, 
although some degree of impact of vaccination on transmission is likely to be expected, 
in particular as evidence accrues on effectiveness against infection, reduction of viral 
load and indirect protective effect from vaccination. 


ETAGE notes 
• Vaccination uptake in priority groups is rapidly increasing in the WHO European Region 


although large variability exists between countries. A fourth of countries have already 
achieved or exceeded 20% uptake with at least 1 vaccine dose, although the current 
vaccination uptake with complete dose series is much lower (only 3 countries achieving 
≥20%). 


o While uptake with at least 1 dose is a suitable measure to monitor progress 
towards access and initial deployment of the vaccine, uptake with a complete 
vaccine series should be monitored as a key indicator for effective 
implementation of COVID-19 vaccination campaigns. 


• Vaccination strategies and prioritization of population groups are currently focused 
around limited vaccine availability sufficient to cover 20% of population. 


• In order for the national governments to plan for and allocate adequate financial and 
other resources for COVID-19 vaccination and other health priorities in 2022 and 
beyond, countries should define a target (proportion of their population) to be 
vaccinated. 


Conclusions 
• Based on observational studies and modelling, rapidly reaching high vaccination uptake 


among older age groups (≥60 years of age) optimizes the impact of vaccination on 
reducing severe disease, including deaths. Subsequent vaccination of younger age groups 
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leads to incremental impact on overall reduction of morbidity and mortality. Preliminary 
evidence supports impact of vaccination on reducing transmission, and reduction is likely 
to occur especially among younger populations.   


• Despite the available evidence, it is not yet feasible to establish a coverage target linked 
to disease control outcomes, because: 


o correlation between vaccination uptake and severe morbidity and mortality will 
be affected by local epidemiology, variants of concern and changes in public 
health and social measures;  


o limited evidence is available on vaccine effectiveness against transmission and 
emerging variants of concern; 


o there has been insufficient time to observe any waning of immunity following 
vaccination. 


• Most countries in the Region have capacity to utilize vaccine doses as per their national 
strategies and have set national targets for immunization not necessarily linked to any 
specific disease control outcome. 


Recommendations 
Note: Vaccination uptake targets here should be read as “complete vaccine series” 


•  In the context of limited vaccine supply (stage I and II of SAGE roadmap)12, countries: 
o should continue to follow ETAGE recommendations on prioritization of target 


groups13 to optimize the impact of COVID-19 vaccination in protecting health 
workers and averting severe disease and deaths; 


o should rapidly identify and correct any programmatic challenges in achieving 
high uptake (seeking to achieve at least 80% and as high as possible) among 
health workers and priority population groups among which most severe disease 
and deaths occur;  


o may consider vaccinating other population groups simultaneously, if need be, to 
avoid wastage of available vaccine doses and to accelerate overall population 
uptake. 


• In the context of increased vaccine supply (for >20% of population), countries should: 
o vaccinate population groups <60 years of age in groups of descending order with 


highest age group first and then other lower-risk population groups to 
incrementally increase impact of vaccination in averting severe disease and 
deaths; or, if not programmatically feasible 


o consider prioritizing vaccination of population groups at elevated risk of 
acquiring and transmitting infection, such as social/employment groups not 


 
12 WHO SAGE Roadmap For Prioritizing Uses Of COVID-19 Vaccines In The Context Of Limited 
Supply 
13 Priority groups for COVID-19 vaccination include individuals > 60 years of age, health workers, and 
individuals < 60 years of age with underlying health conditions 
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covered in earlier stages of limited vaccine supply to accelerate the overall 
vaccination uptake. 


• While evidence is premature to establish a target for disease control14, countries should 
seek to achieve at least 80% coverage of their adult population (18 years and above) as 
soon as feasible, in light of: 


o an expected increase in availability of COVID-19 vaccines through 2021 and in 
2022; 


o recent evidence and modelling indicating that substantial infections (30-40%), 
hospitalizations and deaths (60-70%) can be averted starting from 50% 
vaccination uptake and estimating that by increasing uptake to 80% of the 
population, an additional 11% of deaths15 could be averted; 


o the rapid progress that has been already demonstrated in vaccination uptake in 
many countries in the Region and considerable adaptation of the immunization 
programme to improve uptake. 


• Countries should assess barriers and drivers of vaccination in targeted population 
groups and implement evidence-based tailored strategies to enhance acceptance and 
uptake16. 
 


 
 
  


 
14 Refers to population target (X%) linked to a well-defined level of reduction in morbidity, mortality or 
infection 
15 Based on modelling data and assuming that countries have followed the ETAGE recommendations to prioritize 
their at-risk population (stage I and II) and are achieving high vaccination uptake amongst these population groups 
16 WHO/Europe | Vaccines and immunization - TIP Tailoring Immunization Programmes (2019) 
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Background 


SAGE recommendations on the use of Pfizer BioNTech COVID-19 vaccine, BNT162b2 


On 27 May 2021, SAGE reviewed data from Pfizer-BioNTech Phase 2/3 randomized controlled 
trial in adolescents 12–15 years of age and concluded that the known and potential benefits of 
BNT162b2 outweigh the known and potential risks in this age group. SAGE indicated the intended 
use of BNT162b2 for persons 12 years of age and older. SAGE recommended that countries should 
consider using BNT162b2 in adolescents age 12–15 only when high coverage with a complete 
vaccination series has been achieved in the high priority groups as identified in the WHO 
Prioritization Roadmap. Adolescents 12–15 years of age with comorbidities that put them at 
significantly higher risk of serious COVID-19 disease, alongside other high-risk groups, may be 
offered vaccination1.  


SAGE stated that as a matter of global equity, as long as many parts of the world are facing extreme 
vaccine shortages, WHO recommends that countries that have achieved high vaccine coverage in 
the high-risk populations prioritize global sharing of COVID-19 vaccines through the COVAX 
facility before proceeding to vaccination of children and adolescents who are at low risk for severe 
disease.  


ETAGE notes 


Burden of COVID-19 in adolescents 


In the WHO European Region, children and adolescents age 5-14 years accounted for around 6–
9% of total COVID-19 cases reported weekly in the period from October 2020 – April 2021. 
Since the week of 22 March 2021, the age-specific case notification rates showed a decreasing 
trend in all age groups. However, starting from the week of 26 April 2021, children and 
adolescents age 5-14 years represent a growing proportion of recent COVID-19 cases2. This 
trend may reflect decreasing morbidity in older population due to increasing cumulative 
vaccination rates, as well as changes in testing strategies in schools. 


Most adolescents infected with SARS-CoV-2 experience a mild, moderate or asymptomatic 
course of the disease with main symptoms being cough and fever3,4. Hospitalizations due to 


1 WHO’s Strategic Advisory Group of Experts on Immunization. Interim recommendations for use of the Pfizer–
BioNTech COVID-19 vaccine, BNT162b2, under Emergency Use Listing. 15 June 2021. 
(https://www.who.int/publications/i/item/WHO-2019-nCoV-vaccines-SAGE_recommendation-BNT162b2-2021.1) 
(Accessed on 16 June 2021) 
2 WHO Regional office for Europe. COVID-19 Situation in the WHO European Region (as of 16 June 2021). 
(https://who.maps.arcgis.com/apps/opsdashboard/index.html#/976675d028204109a1304a3f2b9c7bbb) 
(Accessed on 16 June 2021) 
3 Liguoro I, et al. SARS-COV-2 infection in children and newborns: a systematic review. European Journal of 
Pediatrics 2020;179:1029-46. Doi: 10.1007/s00431-020-03684-7 (STIKO background paper) 
4 Mantovani A, et al. Coronavirus disease 2019 (COVID-19) in children and/or adolescents: a meta-analysis. 
Pediatric Research 2021;89:733-7. Doi: 10.1038/s41390-020-1015-2 (SAGE EtR Framework) 
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COVID-19 in adolescents are rare: cumulative rates of COVID-19 associated hospitalization in 
children and adolescents age 10-19 years was 0.8% in European Union (EU)/European 
Economic Area (EEA) countries in the period from 1 August 2021 through 6 June 20215. During 
the period of October 2020–April 2021, 87 deaths due to COVID-19 were reported in children 
and adolescents 5-14 years of age in the WHO European Region (18 reporting countries). 
 
Current evidence suggests that adolescents with chronic medical conditions may be at increased 
risk of severe illness from SARS-CoV-2 infection that may require hospitalization. A study 
conducted in the United States found that asthma, gastrointestinal conditions, diabetes, 
immunosuppression and obesity were associated with higher risk of hospitalization in 
adolescents6. The risk factors may vary across countries and may be influenced by the health 
systems and management of chronic diseases. 
 
Adolescents infected with SARS-CoV-2, including those with a mild or asymptomatic course, 
are at risk of developing Multisystem Inflammatory Syndrome in Children (MIS-C), a severe, 
potentially fatal, rare7,8,9 multiorgan inflammatory condition with persistent fever10.The half of 
MIS-C occurred in children and adolescents between the ages of 4 and 13 years; the median age 
was 8-9 years 8,11,12. The evidence on MIS-C is limited and risk-factors are not yet known. 
 
In addition, SARS-CoV-2 infection can result in prolonged illness, known as ‘post COVID 
condition’ or ‘long COVID’ despite an asymptomatic or mild course of COVID-19 disease13. 


 
5 European Center for Disease Prevention and Control. COVID-19 surveillance report (as of week 22, 2021). 
(https://covid19-surveillance-report.ecdc.europa.eu/) (Accessed on 16 June 2021) 
6 Graff K, et al. Risk Factors for Severe COVID-19 in Children. The Pediatric Infectious Disease Journal 
2021;40(4):e137-e45. Doi: https://doi.org/10.1097/inf.0000000000003043 
7 Levin M, et al. Childhood Multisystem Inflammatory Syndrome - A New Challenge in the Pandemic.  
The New England Journal of Medicine. 2020 Jul 23;383(4):393-395. Doi: https://doi.org/10.1056/nejme2023158  
8 Payne A, et al. Incidence of Multisystem Inflammatory Syndrome in Children Among US Persons Infected With 
SARS-CoV-2. JAMA Network 2021. Doi: 10.1001/jamanetworkopen.2021.16420 
9 Lee EH, et al. Race/ethnicity among children with COVID-19-associated multisystem inflammatory syndrome. 
JAMA Network Open 2020;3(11):e2030280. Doi: 10.1001/jamanetworkopen.2020.30280/ 
10 Belay ED, et al. Trends in Geographic and Temporal Distribution of US Children With Multisystem Inflammatory 
Syndrome During the COVID-19 Pandemic. JAMA Pediatrics 2021 (published online April 6, 2021). Doi: 
https://doi.org/10.1001/jamapediatrics.2021.0638 (ACIP presentation, SAGE EtR Framework) 
11 Ahmed M et al. Multisystem inflammatory syndrome in children: A systematic review. EClinicalMedicine 
2020;26:100527. Doi: https://doi.org/10.1016/j.eclinm.2020.100527 (STIKO background paper) 
12 Health Department-Reported Cases of Multisystem Inflammatory Syndrome in Children (MIS-C) in the United 
States (as of 2 June 2021). (https://www.cdc.gov/mis-c/cases/index.html) (Accessed on 17 June 2021) 
13 Buonsenso D, et al. Preliminary evidence on Long Covid in children. Acta Paediatrica. 2021 Doi: 
https://doi.org/10.1111/apa.15870 (STIKO background paper) 
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This condition, not yet clearly defined, has also been described in adolescents, though less often 
than in adults14,15. 
 
Impact on SARS-CoV-2 transmission 
Adolescents infected with SARS-CoV-2 can transmit SARS-CoV-2, but evidence suggests that 
their role in transmission of infection is less prominent compared to adults16,17,18. Some studies 
showed that adolescents may contribute to transmission in households and communities, 
including to immunocompromised individuals19. The occurrence of SARS-CoV-2 variants of 
concerns, associated with higher rate of transmissibility, may change the importance of 
adolescents’ role in transmission.   
 
Efficacy of Pfizer BioNTech COVID-19 vaccine, BNT162b2  
Pfizer BioNTech randomized, double-blind, placebo-controlled Phase 2/3 clinical trial that was 
expanded to enroll approximately 2200 participants age 12–15 years, showed a vaccine efficacy 
against symptomatic SARS-CoV-2 infection of 100% (95% CI: 75.3%, 100%) from at least 7 
days after dose 2. Vaccine efficacy was also supported by immunobridging data from vaccine 
recipients age 12–15 years compared with those from recipients aged 16–25 years. The immune 
response to 2 doses of BNT162b2 in adolescents age 12–15 years was at least as high as the 
response observed in persons age 16–25 years20. 
 
Safety of Pfizer BioNTech COVID-19 vaccine, BNT162b2  
Limited safety data are available for adolescents age 12–15 years given the small sample size of 
the trial (N=2260, of whom half received vaccine). BNT162b2 was well tolerated in this age 
group and showed a similar reactogenicity pattern to that seen in those age 16–25 years. The 
frequency of serious adverse events was low among participants; five serious adverse events 
(0.4%) were reported among vaccine recipients and two (0.2%) among placebo recipients. None 


 
14 Statistics OfN. Prevalence of ongoing symptoms following coronavirus (COVID-19) infection in the UK: 4 June 
2021,. UK Statistical bulletin. 2021. (STIKO Background paper) 
15 WHO Regional Office for Europe. In the wake of the pandemic, preparing for Long COVID Policy Brief 39 
(https://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/publications-and-
technical-guidance/2021/in-the-wake-of-the-pandemic-preparing-for-long-covid-2021) (Accessed on 16 June 2021) 
16 Centre for Disease Control and Prevention Science Brief: Transmission of SARS-CoV-2 in K-12 schools. 
(https://www.cdc.gov/coronavirus/2019-ncov/science/science-briefs/transmission_k_12_schools.htm) (Accessed on 16 June 
2021) 
17 Zhu et al. A Meta-analysis on the Role of Children in Severe Acute Respiratory Syndrome Coronavirus 2 in Household 
Transmission Clusters. Clinical Infectious Diseases; 72 (12):e1146–e1153 Doi: 10.1093/cid/ciaa1825  
18 Viner RM, et al. Susceptibility to SARS-CoV-2 infection among children and adolescents compared with adults: a 
systematic review and meta-analysis. JAMA Pediatrics 2021;175(2):143-56.  
Doi: https://doi.org/10.1001/jamapediatrics.2020.4573 (STIKO background paper) 
19 Lessler J, et al. Household COVID-19 risk and in-person schooling [published online ahead of print. Science 
2021;372 (6546):1092-1097. Doi: 10.1126/science.abh2939  
20 WHO’s Strategic Advisory Group of Experts on Immunization. Annexes to the recommendations for use of the 
Pfizer–BioNTech vaccine BNT162b2 against COVID-19. 2021 (https://www.who.int/publications/i/item/WHO-2019-
nCoV-vaccines-SAGE-recommendation-BNT162b2-GRADE-ETR-annexes) (Accessed on 16 June 2021) 
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of the serious adverse events were assessed by the investigator as related to the study 
intervention18. 
 
Post-marketing safety data 
The COVID-19 Subcommittee of the WHO Global Advisory Committee on Vaccine Safety is 
reviewing reports of a small number of cases of myocarditis reported in individuals vaccinated 
with the COVID-19 mRNA vaccines. These cases seem to occur predominantly in adolescents and 
young adults (<30 years old). Recent data reported to Advisory Committee on Immunization 
Practices (ACIP) in the United States show a marked male predominance. In most of the reported 
cases, the individuals had a mild course and have recovered. More rigorous studies using 
alternative data sources and more robust study designs including comparison of vaccinated and 
unvaccinated populations are needed to assess a potential causal association between the event and 
the vaccine. Some countries, such as Israel, the United Kingdom and the United States have 
embarked upon such studies. 
 
Potential impact on adolescents psychological and social well-being 
Some studies have shown that the mental health of adolescents worsened during the pandemic 
more than expected based on the observed trends over the past decade21. Reaching high COVID-
19 vaccination coverage in adolescents might facilitate reduction of non-pharmaceutical public 
health measures, which might, in turn, positively affect the psychosocial well-being of 
adolescents and normalize their social life. 
 
Decisions of countries in the WHO European Region and globally 
Following European Medical Agency recommendations on the use of BNT162b2 vaccine in 
adolescents age 12–15 years, the health authorities in Austria, France, Italy, Israel, Lithuania, 
Poland, Romania, Spain, San Marino, Switzerland, Canada and US included individuals 12–15 
years of age into their national COVID-19 vaccination campaigns. Germany and the Netherlands 
recommended selective vaccination of adolescents with pre-existing underlined conditions, which 
put them at increased risk of severe COVID-19 disease, as well as adolescents who are in close 
contact with vulnerable unvaccinated or immunocompromised individuals.  
 
Uptake of COVID-19 vaccines 
By 10 June 2021, approximately 30% of the population of the WHO European Region received 
at least one dose of COVID-19 vaccine and 17% were fully vaccinated. The highest coverage 
rates are achieved in priority target groups: medical workers (71% with at least one dose; 53% 


 
21 Augusti EM. A lost generation? COVID-19 and adolescent mental health. Lancet Psychiatry 2021 (published 
online on 3 June 2021). Doi: https://doi.org/10.1016/S2215-0366(21)00179-6 .  
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fully vaccinated) and older adults age ≥60 years (67% with at least one dose; 44% fully 
vaccinated)22. 
 
There are significant differences between the proportions of vaccinated populations in different 
countries: the national coverage with at least one dose ranges from 0.5% in Turkmenistan to 
more than 63% in San Marino and Israel. In general, the coverage is significantly lower in low- 
and middle-income countries (LMICs), which have had limited access to COVID-19 vaccines. 
Currently, the global production capacity of COVID-19 vaccines is insufficient, and limited 
vaccine supply to LMICs is likely to continue.  


 
ETAGE conclusions 
 
ETAGE concurs with the SAGE advice that in the current situation of limited vaccine supply, 
countries should prioritize vaccination of populations at high risk of severe and fatal COVID-19 
outcomes, including adolescents age 12–15 years, as well as those of 16–17 years of age, with 
underlying conditions and those who are in contact with vulnerable individuals. With increasing 
vaccine supply, more post-marketing vaccine safety data and high coverage in high-risk groups, 
countries may wish to consider vaccinating all adolescents age 12-15 years. 
 


ETAGE recommendations 
 
Decision making on vaccination of adolescents 
ETAGE recommends that countries should consider the following criteria while making 
decisions on vaccination of adolescents age 12–15 years:  
• Proportion of priority target groups vaccinated against COVID-19, including health care 


workers, older adults, individuals of any age with co-morbidities, and socio-economic groups 
who are at the highest risk of severe disease and death. 


• Proportion of vaccinated teachers and school workers.  
• Availability of sufficient quantities of COVID-19 vaccines (available or confirmed vaccine 


supply). More than 43 728 000 adolescents age 12–15 years living in the WHO European 
Region constitute around 5.5% of the total population eligible for vaccination. Countries 
should secure adequate vaccine supply to ensure that vaccination of healthy adolescents will 
not interrupt or delay vaccination of priority target groups. 
 


Communication of decision on adolescent vaccination 
In order to promote public trust and acceptance, the decisions on vaccination of adolescents 
should be made through transparent processes that are based on shared values, appropriate 


 
22 WHO Regional Office for Europe. COVID-19 vaccine monitor (as of 10 June 2021). 
(https://worldhealthorg.shinyapps.io/EURO_COVID-19_vaccine_monitor/) 
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representation and input by affected parties. These decisions may change based on new evidence, 
including new safety data. Countries should develop and implement effective communication 
strategies to improve the public’s perception and understanding of the vaccine prioritization 
processes.  
 
Prevention and management of immunization stress-related responses 
Experience with vaccinating adolescents showed that individual or clusters of immunization 
stress-related responses (ISRR) may occur during mass immunization campaigns 
(meningococcal, measles/rubella, human papillomavirus (HPV) vaccines). ETAGE urges 
countries to undertake comprehensive measures to avoid and prevent, expeditiously detect and 
effectively manage and respond to such adverse events.  
 
All health care professionals involved in immunization should be informed about and trained in 
the characteristics of ISRR, including measures to prevent or minimize their occurrence and 
recognition of the symptoms and signs and differentiating these from other conditions in order to 
address them when they occur in one or more vaccine recipients. Environmental factors such as 
overheated, crowded waiting areas, lack of privacy during immunization and exposure to 
negative social media and communications during school and mass immunization campaigns 
should also be addressed to decrease the risks of ISRR23. The national immunization programme 
should ensure that the crisis communication plan is in place to provide rapid and effective 
response to ISRR or any other potential event that may erode trust in vaccination.  
 
AEFI reporting 
In the context of COVID-19 vaccination of adolescents, surveillance systems need to be adapted 
to identify and respond to adverse events following immunization (AEFI) and adverse events of 
special interest in this age group.  
 
Continuing prevention of SARS-CoV-2 transmission 
ETAGE reminds authorities that vaccination is an extremely powerful tool in strengthening the 
response to COVID-19. However, while all licensed COVID-19 vaccines are highly efficacious, 
no one vaccine is 100% effective. Appropriate precautious measures should be continued, since 
COVID-19 vaccination will not provide guaranteed protection against getting infection and 
transmitting it to others.   
 
Global equity 
Currently, the global production capacity of COVID-19 vaccines is insufficient, and many 
countries face vaccine shortages. Some LMICs in the WHO European Region have vaccinated 


 
23 World Health Organization, Geneva. Immunization stress-related response. A manual for program managers and 
health professionals to prevent, identify and respond to stress related responses following immunization 2019. 
(https://www.who.int/publications/i/item/10665330277) (Accessed on 16 June 2021) 
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less than 3% of their populations and have not been able to vaccinate vulnerable groups. 
Inclusion of adolescents in COVID-19 vaccination programmes would increase the number of 
people eligible for vaccination and lead to further increases in national, regional and global 
vaccine supply constraints. When considering COVID-19 vaccination of adolescents, countries 
should take into account the impact of their decisions on equity of access to COVID-19 vaccines 
between countries and for those at highest risk. 


ETAGE recommendations on including adolescents in national COVID-19 vaccination 
programmes are interim and will be updated as new evidence become available.  
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Report of the Meeting of 
the WHO Global Advisory 
Committee on Vaccine 
Safety (GACVS), 8–9 June 
2021
The Global Advisory Committee on 
Vaccine Safety (GACVS), an independent 
expert clinical and scientific advisory 
body, provides WHO with scientifically 
rigorous advice on vaccine safety issues 
of potential global importance; provides 
scientific safety recommendations for 
policy-making by WHO, the WHO Strate-
gic Advisory Group of Experts (SAGE) on 
immunization, national governments and 
international organizations; recommends 
the creation of ad hoc task forces for 
methodological and empirical research 
into potential adverse events and priori-
tizes aspects of vaccine safety to be moni-
tored during their use. The 44th GACVS 
meeting on 8–9 June 2021, held online, 
addressed a number of pharmacovigi-
lance issues, including the following:


GACVS COVID-19 Sub-committee
The COVID-19 Subcommittee of the 
GACVS is a technical advisory body to 
WHO which aims to review, evaluate and 
interpret post-introduction COVID-19 
vaccine safety data following the imple-
mentation of COVID-19 vaccines in 
different countries. In addition to the 
data from conventional sources – such as 
health and regulatory authorities, WHO 
regions, literature and the WHO global 
pharmacovigilance database (VigiBase) 
– the review includes data from surveil-
lance, ongoing clinical studies and/or
other observational studies . Meetings are
short (1 hour) and each is dedicated to 1
topic, allowing for 1 or 2 presentations
supporting the topic and with time for
discussion, decision and statement prepa-
ration when relevant.


Rapport de la réunion du 
Comité consultatif mondial 
pour la sécurité des vaccins 
(GACVS), 8-9 juin 2021


Le Comité consultatif mondial pour la sécurité 
des vaccins (GACVS) est un organe consultatif 
indépendant composé d’experts cliniques et 
scientifiques, dont le rôle est de fournir à l’OMS 
des conseils d’une grande rigueur scientifique 
sur les questions de sécurité vaccinale suscep-
tibles d’avoir une portée mondiale, d’émettre des 
recommandations scientifiques sur la sécurité 
des vaccins pour guider l’élaboration de poli-
tiques par l’OMS, par le Groupe stratégique 
consultatif d’experts sur la vaccination (SAGE) 
de l’OMS, par les gouvernements nationaux et 
par les organisations internationales, de recom-
mander la création de groupes de travail ad hoc 
pour promouvoir la recherche méthodologique 
et empirique sur les manifestations indésirables 
potentielles et de définir les aspects de la sécu-
rité des vaccins devant faire l’objet d’une surveil-
lance prioritaire lors de la vaccination. La 44e 
réunion du GACVS, qui s’est tenue en ligne les 
8 et 9 juin 2021, a porté sur diverses questions 
de pharmacovigilance, notamment les suivantes:


Sous-comité du GACVS sur la COVID-19
Le sous-comité du GACVS sur la COVID-19 est un 
organe exerçant une fonction de conseil technique 
auprès de l’OMS, dont l’objectif est d’examiner, 
d’évaluer et d’interpréter les données post-intro-
duction sur la sécurité des vaccins anti-COVID-19 
suite au déploiement de ces vaccins dans diffé-
rents pays. Outre les données provenant de sources 
traditionnelles, notamment des autorités sani-
taires et réglementaires, des Régions de l’OMS, de 
la littérature scientifique et de la base de données 
mondiale de pharmacovigilance de l’OMS (Vigi-
Base), cet examen porte également sur les données 
issues de la surveillance, d’études cliniques en 
cours et/ou d’autres études d’observation. Les 
réunions du sous-comité sont de courte durée  
(1 heure), chacune d’entre elles étant consacrée  
à 1 sujet particulier et consistant en 1 ou 2 présen-
tations sur le thème choisi, suivies d’une période 
de discussion, de décision et de préparation d’une 
déclaration, le cas échéant.
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The objectives of the subcommittee are to review, 
evaluate and interpret post-introduction COVID-19 
vaccine safety data in order to: 


 advise WHO on the safety of the different COVID-19 
vaccines;


 provide recommendations on post-introduction 
safety studies to investigate and/or validate 
emerging signals of risks with new COVID-19 
vaccines; and


 guide the development of COVID-19 vaccine-
related safety advisories and communication 
materials on vaccine safety for Member States and 
for the WHO Vaccine Safety Network member 
websites.


The GACVS subcommittee has met regularly since 
February 2021, with 12 meetings between 25 February 
and 16 June.


Since its creation in December 2020 and up to the end 
of May 2021, the GACVS COVID-19 subcommittee 
issued 7 statements1 on different topics and different 
approved COVID-19 vaccines based on safety surveil-
lance and driven by guidance needs – especially in 
low- and middle-income countries. They include:


 22 January 2021
 Review reports of deaths of very frail elderly indi-


viduals vaccinated with Pfizer BioNTech COVID-19 
vaccine, BNT162b2.


 8 March 2021                        
 Review reports on influenza-like illness in indi-


viduals vaccinated with COVID-19 vaccines.


 19 March 2021
 Statement on safety signals related to the Astra-


Zeneca COVID-19 vaccine. 


 7 April 2021
 Interim statement on vaccine safety of AstraZeneca 


COVID-19 vaccine.     


 6 April 2021
 Review of latest evidence of rare adverse blood 


coagulation events with AstraZeneca COVID-19 
vaccine (Vaxzevria and Covishield).


 19 May 2021
 Statement on safety signals related to the Johnson 


& Johnson/Janssen COVID-19 vaccine.                                                                                                                 


 26 May 2021
 Review cases of mild myocarditis reported with 


COVID-19 mRNA vaccines.


Following the GACVS subcommittee review on Throm-
bosis with Thrombocytopenia Syndrome (TTS), it was 
decided to convene a group of clinical experts, includ-
ing haematologists and other specialists, for advice on 
clinical diagnosis and case management. Subsequently 


Le sous-comité a pour objectif d’examiner, d’évaluer et d’inter-
préter les données post-introduction sur la sécurité des vaccins 
anti-COVID-19 afin de: 


 conseiller l’OMS sur la sécurité des différents vaccins anti-
COVID-19;


 formuler des recommandations sur la conduite d’études 
de sécurité post-introduction visant à examiner et/ou vali-
der les signaux de risques éventuels des nouveaux vaccins 
anti-COVID-19; et


 guider l’élaboration d’avis et de supports de communica-
tion sur la sécurité des vaccins anti-COVID-19 pour les 
États Membres et pour les sites Web des membres du 
Réseau OMS pour la sécurité des vaccins.


Le sous-comité du GACVS s’est réuni régulièrement depuis 
février 2021, 12 réunions s’étant tenues entre le 25 février et le 
16 juin.


Entre sa création en décembre 2020 et la fin du mois de mai 
2021, le sous-comité du GACVS sur la COVID-19 a émis 7 décla-
rations1 sur différents thèmes et différents vaccins anti-COVID-19 
approuvés, en s’appuyant sur les données de surveillance de la 
sécurité des vaccins et en tenant compte des besoins existants 
en matière de conseil, en particulier dans les pays à revenu faible 
ou intermédiaire. Ces déclarations sont les suivantes:


 22 janvier 2021
Examen de rapports sur les décès de personnes âgées très 
fragiles vaccinées par le vaccin anti-COVID-19 de Pfizer 
BioNTech, BNT162b2. 


 8 mars 2021      
Examen de rapports sur le syndrome grippal chez les 
personnes vaccinées contre la COVID-19.


 19 mars 2021
Déclaration relative aux signaux de sécurité du vaccin 
AstraZeneca contre la COVID-19. 


 7 avril 2021
Déclaration provisoire sur la sécurité du vaccin anti-
COVID-19 d’AstraZeneca.  


 6 avril 2021
Examen des dernières données disponibles sur de rares 
troubles de la coagulation sanguine survenus après admi-
nistration du vaccin anti-COVID-19 d’AstraZeneca (Vaxzevria 
et Covishield)


 19 mai 2021
Déclaration relative aux signaux de sécurité associés au 
vaccin anti-COVID-19 de Johnson & Johnson/Janssen.                             


 26 mai 2021
Examen de cas bénins de myocardite signalés avec les 
vaccins à ARNm contre la COVID-19.


À la suite de l’examen effectué par le sous-comité du GACVS 
sur le syndrome de thrombose-thrombocytopénie (TTS), il a 
été décidé de réunir un groupe d’experts cliniques, constitué 
d’hématologues et d’autres spécialistes, chargé de fournir des 
conseils sur le diagnostic clinique et la prise en charge des cas. 


1 All GACVS statements can be accessed online at https://www.who.int/groups/
global-advisory-committee-on-vaccine-safety; accessed 21 July 2021.


1 Toutes les déclarations du GACVS sont accessibles en ligne à l’adresse https://www.who.int/
groups/global-advisory-committee-on-vaccine-safety; consulté le 21 juillet 2021.
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WHO initiated the development of an interim Guidance 
document for clinical case management of Thrombosis 
with Thrombocytopenia Syndrome (TTS) following 
coronavirus disease (COVID-19) vaccination.2 This 
guidance document will be a living document and will 
be revised as further evidence emerges. 


Coordinated by WHO’s Pharmacovigilance (PVG) 
team, a Guideline Development Group (GDG) has been 
established that includes global experts in internal 
medicine, epidemiology, haematology, immunology, 
neurology and neurosurgery. Key research questions 
have been formulated and the literature has been 
searched, reviewed and collated to a zero draft by a 
scientific rapporteur, coordinated by the GACVS and 
overseen by a guideline methodologist. A draft docu-
ment that has been developed includes the scope and 
rationale, methodology, TTS case definition, TTS inci-
dence, risk factors, pathophysiology, clinical presenta-
tion, laboratory diagnosis, clinical case management, 
prevention and lifestyle changes and vaccination in 
post-recovery TTS patients and the general popula-
tion. Gaps in present information and possible issues 
for further research were also identified.


The key considerations for the guideline’s develop-
ment are the balance between benefits and harms, 
resource requirements, the impact on equity, accept-
ability to all stakeholders, feasibility for immediate 
implementation and additional considerations. The 
GDG will aim for unanimous consensus. However, if 
consensus is not possible, the controversies will be 
described to help end-users understand the rationale. 
As far as is possible, visual tools aimed at frontline 
end-users will be provided, GDG perceptions of 
important variations in the evidence (e.g. effective-
ness, acceptability or implementability) will be 
described and plausible consequences for which no 
evidence was found will be documented and reported. 
The GDG conclusions, including the TTS case defini-
tion and the good practices in the identification of 
TTS cases, will be presented to the GACVS. The guid-
ance on good clinical practices in the treatment of 
TTS will be presented to the WHO Guidelines Review 
Committee for inputs prior to publication.


COVID-19 vaccine-related events early warning 
system
GACVS members were introduced to the concept of an 
early warning system (EWS) for identifying concerns 
about COVID-19 vaccines and potentially about 
vaccines in general. The speed and scale of develop-
ment and introduction of COVID-19 vaccines has been 
unprecedented, with the result that a growing number 
of vaccines, some based on new technology platforms, 


L’OMS a ensuite entrepris de rédiger des Orientations provi-
soires sur la prise en charge clinique du syndrome de thrombose-
thrombocytopénie (TTS) après la vaccination contre la maladie 
à coronavirus (COVID-19).2 Ce document d’orientation sera un 
document évolutif, qui sera révisé à mesure que de nouvelles 
données deviendront disponibles.


Sous la coordination de l’équipe de pharmacovigilance de 
l’OMS, un groupe d’élaboration des lignes directrices (GDG) a 
été créé, regroupant des experts mondiaux dans les domaines 
de la médecine interne, de l’épidémiologie, de l’hématologie, de 
l’immunologie, de la neurologie et de la neurochirurgie. Les 
principales questions de recherche ont été formulées et une 
recherche documentaire a été effectuée, dont les résultats ont 
été examinés et regroupés dans un avant-projet par un rappor-
teur scientifique, sous la coordination du GACVS et la supervi-
sion d’un méthodologiste. Un projet de document a été élaboré, 
présentant le champ d’application et la justification des lignes 
directrices, la méthodologie, la définition des cas de TTS, l’inci-
dence du TTS, les facteurs de risque, la pathophysiologie, le 
tableau clinique, le diagnostic en laboratoire, la prise en charge 
clinique des cas, la prévention et les modifications du mode de 
vie, ainsi que la vaccination post-guérison des patients ayant 
présenté un TTS et la vaccination de la population générale. Les 
lacunes dans les connaissances actuelles et les questions suscep-
tibles de faire l’objet de recherches supplémentaires ont égale-
ment été identifiées.


Les principaux éléments à prendre en compte lors de l’élabo-
ration des lignes directrices sont les suivants: le rapport entre 
les effets bénéfiques et néfastes, les ressources requises, l’inci-
dence sur l’équité, l’acceptabilité pour toutes les parties 
prenantes, la faisabilité d’une mise en œuvre immédiate et 
d’autres considérations. Le GDG tâchera de parvenir à une posi-
tion unanime. Toutefois, s’il n’est pas possible de trouver un 
consensus, les points de divergence seront décrits pour aider 
les utilisateurs à comprendre le raisonnement qui les sous-tend. 
Dans la mesure du possible, des outils visuels destinés aux utili-
sateurs de première ligne seront fournis, le point de vue du 
GDG sur toute variation importante des données (par exemple, 
efficacité, acceptabilité ou applicabilité) sera décrit et les consé-
quences plausibles pour lesquelles on ne dispose pas de données 
probantes seront documentées et signalées. Les conclusions du 
GDG, y compris la définition des cas de TTS et les bonnes 
pratiques d’identification des cas de TTS, seront présentées au 
GACVS. Les orientations sur les bonnes pratiques cliniques pour 
le traitement du TTS seront soumises au Comité d’examen des 
directives de l’OMS pour commentaires avant publication.


Système d’alerte rapide pour les événements liés aux 
vaccins anti-COVID-19
La conception d’un système d’alerte rapide destiné à identifier 
les événements préoccupants liés aux vaccins anti-COVID-19, et 
potentiellement à l’ensemble des vaccins, a été présentée aux 
membres du GACVS. Les vaccins contre la COVID-19 ont été 
mis au point et déployés à une vitesse et à une échelle sans 
précédent, de sorte qu’un nombre croissant de vaccins, dont 
certains reposent sur de nouvelles plateformes technologiques, 


2 Guidance for clinical case management of thrombosis with thrombocytopenia syn-
drome (TTS) following vaccination to prevent coronavirus disease (COVID-19) (Inte-
rim guidance). Geneva: World Health Organization; 2021 (https://apps.who.int/iris/
bitstream/handle/10665/342999/WHO-2019-nCoV-TTS-2021.1-eng.pdf,  accessed 
21 July 2021).


2 Guidance for clinical case management of thrombosis with thrombocytopenia syndrome (TTS) 
following vaccination to prevent coronavirus disease (COVID-19) (Interim guidance). Genève: 
Organisation mondiale de la Santé; 2021 (https://apps.who.int/iris/bitstream/
handle/10665/342999/WHO-2019-nCoV-TTS-2021.1-eng.pdf,  consulté le 21 juillet 2021).
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are now being deployed across the globe following the 
review of encouraging – but incomplete – data on 
safety and efficacy. Clinical trials and post-authoriza-
tion studies are underway to address knowledge gaps. 
At the same time, intense media and public attention 
on the safety of “fast-tracked” COVID-19 vaccines has 
led to an “infodemic” of misinformation, disinforma-
tion and incomplete or contradictory information, 
which is spreading rapidly through social media and 
other channels.


Functional vaccine safety surveillance systems, mainly 
in high-income countries, have monitored the safety 
and efficacy of the different COVID-19 vaccines being 
administered in their populations. International mecha-
nisms are in place for sharing information as it becomes 
available to enhance knowledge about COVID-19 
vaccines. However, various challenges persist, such as 
delayed reporting of adverse events following immu-
nization (AEFI) or no reporting at all from some parts 
of the world and lack of capacity to identify, in real 
time, the spreading of rumours and misinformation. 
The EWS for vaccine-related events could complement 
functional vaccine safety surveillance systems by iden-
tifying vaccine safety issues (real or perceived) through 
social media listening.


The GACVS agreed that, in order to support the kind 
of proactive response needed at a time of heightened 
interest and news about the safety of vaccines, there 
is a need to identify, as early as possible, information 
or concerns about potential side-effects following 
COVID-19 vaccination. 


As the rollout of COVID-19 vaccines started, WHO’s 
PVG team began setting up and hosting a real-time 
online listening function that can facilitate early detec-
tion and analysis of, and response to, COVID-19 
vaccine-related events and concerns.


GACVS members were informed that the EWS is an 
event-based surveillance system that aims to comple-
ment information from routine surveillance systems, 
recognizing that both contribute to the early warning 
function that is critical to a prompt and proportionate 
response to ensure human safety worldwide. More 
specifically, the main objectives of the EWS are:  
to detect COVID-19 vaccine-related events rapidly; to 
ensure immediate communication to WHO for review, 
investigation, characterization and risk assessment of 
the information in order to determine the level of risk 
posed by the detected event; and, when requested, to 
verify the initial information for further review by 
WHO and the GACVS.


The need to specifically address “conversational 
signals” on the safety of COVID-19 vaccines, as found 
in existing social listening projects, prompted the need 
to invest in a platform3 that can leverage machine 


sont désormais distribués dans le monde entier sur la base de 
données de sécurité et d’efficacité encourageantes, mais incom-
plètes. Des essais cliniques et des études post-autorisation sont 
en cours pour combler les lacunes existantes dans les connais-
sances. Dans le même temps, la vive attention portée par les 
médias et le public à la question de la sécurité des vaccins 
anti-COVID-19, compte tenu de leur développement accéléré, a 
donné lieu à une infodémie caractérisée par la diffusion rapide 
d’informations fausses, incomplètes ou contradictoires via les 
médias sociaux et d’autres canaux de communication.


Plusieurs pays, principalement ceux à revenu élevé, sont dotés 
de systèmes fonctionnels permettant de surveiller la sécurité et 
l’efficacité des différents vaccins anti-COVID-19 administrés à 
leur population. Des mécanismes internationaux sont en place 
pour partager ces informations à mesure qu’elles deviennent 
disponibles en vue d’améliorer les connaissances sur les vaccins 
anti-COVID-19. Cependant, plusieurs défis persistent, notam-
ment la notification tardive ou inexistante des manifestations 
postvaccinales indésirables (MAPI) dans certaines parties du 
monde et une capacité insuffisante à détecter en temps réel la 
diffusion des rumeurs et des fausses informations. Le système 
d’alerte rapide pour les événements liés aux vaccins pourrait 
compléter les systèmes fonctionnels de surveillance de la sécu-
rité des vaccins en identifiant les problèmes de sécurité (réels 
ou perçus) au moyen d’une veille sur les médias sociaux.


Le GACVS a convenu que pour intervenir de manière proactive 
dans un contexte où la sécurité des vaccins fait l’objet d’un 
intérêt et d’une attention médiatique accrus, il est essentiel de 
pouvoir identifier le plus rapidement possible les informations 
et les préoccupations émises sur les effets secondaires poten-
tiels de la vaccination anti-COVID-19. 


Lorsque le déploiement des vaccins anti-COVID-19 a commencé, 
l’équipe de pharmacovigilance de l’OMS a entrepris de mettre 
en place et d’héberger une fonction de veille en temps réel sur 
le Web, qui permet de détecter et d’analyser plus rapidement 
les événements et les préoccupations liés aux vaccins anti-
COVID-19 et de réagir en conséquence.


Les membres du GACVS ont été informés que le système d’alerte 
rapide est un système de surveillance fondé sur les événements 
qui vise à compléter les informations provenant des systèmes 
de surveillance systématique, étant entendu que ces deux 
systèmes contribuent conjointement à la fonction d’alerte 
précoce, essentielle à la mise en œuvre d’interventions rapides 
et appropriées pour garantir la sécurité de la population dans 
le monde entier. Plus précisément, les principaux objectifs du 
système d’alerte rapide sont les suivants: détecter rapidement 
les événements liés aux vaccins anti-COVID-19; veiller à la 
transmission immédiate de ces informations à l’OMS à des fins 
d’examen, d’enquête, de caractérisation et d’évaluation des 
risques afin de déterminer le niveau de risque posé par l’évé-
nement détecté; et, en cas de demande, vérifier l’information 
initiale en vue d’un examen plus approfondi par l’OMS et le 
GACVS.


La nécessité d’aborder spécifiquement les signaux d’origine 
«conversationnelle» sur l’innocuité des vaccins contre la COVID-19, 
à l’instar de ce que font les projets de veille sociale existants, a 
incité à investir dans une plateforme3 qui peut tirer parti de 


3 Peek Platform is being developed in collaboration with Link Along, a start-up com-
pany of the École Polytechnique Fédérale de Lausanne (EPFL), Switzerland.


3 La plateforme Peek est mise au point en collaboration avec Link Along, une start-up de l’École 
Polytechnique Fédérale de Lausanne (EPFL), en Suisse.
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learning and artificial intelligence to enable wide-scale 
tracking and analysis of online public content on 
COVID-19 vaccine-related events. Currently, the plat-
form is retrieving an average of 33 000 items of data 
on COVID-19 vaccine-related events every day. The 
platform’s classification algorithms are trained to 
detect news, official announcements and signs of 
unusual activities/information/conversation (in rela-
tion to COVID-19 vaccine-related events); to extract 
statistical evidence to reduce bias and noise, categoriz-
ing sources of information in order to eliminate noise 
and to gain time for response when, for example, 
misinformation or harmful information is being 
shared; and to filter the popularity of interactions on 
social media.


When dealing with document retrieval of unstructured 
data, there is a fundamental trade-off between recall4  
and precision,5 such that greater recall normally means 
reduced precision and greater precision means reduced 
recall. However, by using smart algorithms it is possible 
to improve both without detriment to the other. This 
increases the chances of detecting potential vaccine-
associated events,6 including AEFI and adverse events 
of special interest (AESI) relating to COVID-19 vaccines.


Examples of AEFI relating to COVID-19 vaccines, as 
identified on the platform, were presented to the 
GACVS. Samples ranged from product-related or qual-
ity defect-related reactions to anxiety-related reac-
tions, including errors in administration, in different 
countries and across multiple vaccines.


The next steps in the pilot project will focus on further 
developing the analysis algorithms, so that the plat-
form can be applied to low- and middle-income coun-
try settings to aid early detection of emerging issues 
and to supplement official reporting mechanisms, 
including in areas where delays and incompleteness of 
reporting are anticipated. 


WHO regional representatives found the tool useful for 
early identification of issues that, if not promptly 
addressed, could affect vaccine uptake. GACVS 
members noted that the early identification of poten-
tial safety concerns would give more time to prepare 
a scientific and communication response. Three partic-
ular use cases were highlighted, namely that the EWS’s 
early detection capabilities through social listening 
would help in promptly managing signal detection, 
immunization errors and vaccine hesitancy. It was 
strongly suggested that such a system could be 
deployed across WHO regions in a sustainable manner 
in order to systematically document/monitor new 
fields such as adult immunization.


l’apprentissage automatique et de l’intelligence artificielle pour 
permettre un suivi et une analyse à grande échelle du contenu 
public disponible en ligne sur les événements liés aux vaccins 
anti-COVID-19. Actuellement, cette plateforme recueille en 
moyenne 33 000 éléments d’information par jour sur les événe-
ments liés aux vaccins anti-COVID-19. Les algorithmes de clas-
sification de la plateforme sont conçus pour repérer les faits 
d’actualité, les annonces officielles et les signes d’activités/infor-
mations/conversations inhabituelles (sur les événements liés à 
la vaccination contre la COVID-19); à extraire des données statis-
tiques pour réduire les biais et le bruit, en catégorisant les 
sources d’information de sorte à éliminer le bruit et à permettre 
une réaction plus rapide, par exemple lorsque des informations 
fausses ou nuisibles sont diffusées; et à filtrer les échanges sur 
les médias sociaux en fonction de leur popularité.


Lorsque l’on extrait des documents à partir de données non 
structurées, il y a un équilibre fondamental à trouver entre le 
rappel4 et la précision,5 car un rappel plus important se traduit 
habituellement par une précision réduite et une précision plus 
importante par un rappel réduit. Cependant, en utilisant des 
algorithmes intelligents, il est possible d’améliorer chacun de 
ces deux paramètres sans compromettre l’autre. Cela augmente 
la probabilité de détecter les événements potentiels associés aux 
vaccins,6 y compris les MAPI et les événements indésirables 
d’intérêt particulier (EIIP) liés à la vaccination anti-COVID-19.


Des exemples de MAPI identifiées à l’aide de cette plateforme 
pour les vaccins anti-COVID-19 ont été présentés au GACVS. 
Parmi ces exemples divers figuraient des réactions liées au 
produit ou à un défaut de qualité du produit, des réactions liées 
à l’anxiété et des erreurs d’administration du vaccin, dans diffé-
rents pays et pour différents vaccins.


Les prochaines étapes du projet pilote consisteront essentielle-
ment à améliorer les algorithmes d’analyse afin que la plate-
forme puisse être utilisée dans les pays à revenu faible ou inter-
médiaire pour faciliter la détection précoce des problèmes 
émergents et compléter les mécanismes officiels de notification, 
y compris dans les zones où les notifications sont susceptibles 
d’être tardives ou incomplètes.


Les représentants régionaux de l’OMS ont estimé que cet outil 
était utile pour identifier rapidement les problèmes qui risquent 
de compromettre l’adoption du vaccin s’ils ne sont pas résolus 
dans les plus brefs délais. Les membres du GACVS ont noté que 
l’identification précoce des problèmes potentiels de sécurité 
permettrait de disposer de plus de temps pour élaborer une 
réponse, tant sur le plan scientifique qu’en termes de commu-
nication. L’accent a été mis sur 3 cas particuliers d’utilisation 
du système d’alerte rapide: sa capacité à assurer une détection 
précoce des événements grâce à la veille sociale pourrait favo-
riser une gestion plus rapide des signaux, des erreurs de vacci-
nation et de la réticence à la vaccination. Il a été vivement 
recommandé de procéder au déploiement durable d’un tel 
système dans toutes les Régions de l’OMS afin d’assurer une 
documentation/surveillance systématique dans de nouveaux 
domaines, comme la vaccination des adultes.


4 Recall: the total number of documents. Increasing the number of documents that 
are captured improves the chances of detecting a weak signal.


5 Precision: the total number of relevant documents can be improved by using natu-
ral language processing to train the artificial intelligence to understand the mea-
ning of a given text in order to classify the text accurately for analysis.


6 Vaccine-related events: vaccine reaction, media report or rumour, new study, tem-
porary suspension, recall of vaccine and vaccine replacement.


4 Rappel: nombre total de documents. L’augmentation du nombre de documents extraits améliore 
les chances de détecter un signal de faible intensité.


5 Précision: le nombre total de documents pertinents peut être amélioré en utilisant la technolo-
gie de traitement automatique du langage naturel pour entraîner l’intelligence artificielle à 
comprendre le sens d’un texte donné afin de le classer correctement aux fins de l’analyse.


6 Événements liés aux vaccins: réaction postvaccinale, rapport ou rumeur dans les médias, nou-
velle étude, suspension temporaire, rappel du vaccin ou remplacement du vaccin.
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GACVS felt the EWS could not only help to detect 
information on potential safety signals but also to 
spot pockets of misinformation that need to be 
addressed promptly. GACVS members recommended 
an evaluation, comparing this kind of social media 
listening with the manual monitoring of online media. 
Members stressed that social media sources could 
highlight not just scientific problems but also commu-
nication problems.


In conclusion, the Advisory Committee recognized the 
usefulness of such an approach and recommended 
further development of the concept, noting that in 
moving forward there should be a clearer continuum 
between the findings, action taken and specific recom-
mendations to countries. The GACVS also suggested 
that this approach to identifying early safety signals 
could be shared with regions and countries.


GACVS members stated that social media monitoring 
was important and the EWS appeared to be a signifi-
cantly useful tool. As the pandemic was likely to 
continue for several more years, there was considerable 
added value not only in identifying possible safety 
signals for COVID-19 vaccines and other vaccines, but 
also in monitoring public discussion of vaccines and 
vaccination to complement other approaches to better 
understand opinions and attitudes about vaccination. 


Safety profile of nOPV2 vaccine
On 13 November 2020, type 2 novel oral polio vaccine 
(nOPV2) became the first vaccine to be authorized for 
use under the WHO Emergency Use Listing (EUL) 
mechanism. The use of nOPV2 is restricted to outbreak 
response for type 2 circulating vaccine-derived polio-
viruses (cVDPV2). SAGE recommended that an inde-
pendent nOPV2 safety monitoring group be estab-
lished (the GACVS subcommittee on nOPV2) and that 
the GACVS should advise on nOPV2 safety monitoring 
during the entire period of the EUL.


The nOPV2 implementation under the EUL is being 
rolled out in 2 phases: 


 Phase 1: Initial use – whereby countries are 
approved for nOPV2 use only after meeting strin-
gent initial-use readiness verification require-
ments (including passive AEFI, active AESI, and 
routine/ongoing acute flaccid paralysis (AFP) 
surveillance and environmental surveillance); 


 Phase 2: Wider use – whereby nOPV2 becomes the 
standard vaccine of choice for cVDPV2 outbreak 
response.


GACVS members were updated on the status of the 
nOPV2 rollout and preliminary nOPV2 safety data 
were reviewed.


As of 9 June 2021, 32 countries were undergoing the 
readiness verification process for nOPV2 use and, of 


Le GACVS a estimé que le système d’alerte rapide pouvait être 
utile non seulement pour recueillir des informations sur les 
signaux de sécurité potentiels, mais aussi pour repérer d’éven-
tuelles «poches» de désinformation qu’il convient de dissiper 
rapidement. Les membres du GACVS ont recommandé de mener 
une évaluation visant à comparer ce type de veille sur les 
médias sociaux avec la surveillance manuelle des médias en 
ligne. Ils ont souligné que les médias sociaux pouvaient mettre 
en lumière non seulement des problèmes scientifiques mais 
aussi des problèmes de communication.


En conclusion, le Comité consultatif a reconnu l’utilité de cette 
approche et a recommandé de poursuivre le développement de 
ce concept, en ajoutant qu’il conviendrait, à l’avenir, d’établir 
plus clairement le lien entre les résultats, les mesures prises et 
les recommandations spécifiques destinées aux pays. Le GACVS 
a également préconisé que cette méthode d’identification 
précoce des signaux de sécurité soit partagée avec les Régions 
et les pays.


Les membres du GACVS ont affirmé que la surveillance des 
médias sociaux est importante et qu’à cet égard, le système 
d’alerte rapide semble être un outil particulièrement utile. La 
pandémie étant susceptible de se poursuivre pendant plusieurs 
années encore, l’identification d’éventuels signaux de sécurité 
liés aux vaccins anti-COVID-19 et à d’autres vaccins, mais aussi 
le suivi du débat public sur les vaccins et la vaccination, en 
complément d’autres approches visant à mieux comprendre les 
opinions et les attitudes à l’égard de la vaccination, présentent 
une valeur ajoutée considérable.


Profil d’innocuité du vaccin nVPO2
Le 13 novembre 2020, le nouveau vaccin antipoliomyélitique 
oral de type 2 (nVPO2) est devenu le premier vaccin à faire 
l’objet d’une autorisation d’utilisation d’urgence au titre du 
protocole EUL (Emergency Use Listing) de l’OMS. Le nVPO2 
peut uniquement être utilisé à des fins de riposte aux flambées 
épidémiques de poliovirus circulants dérivés d’une souche 
vaccinale de type 2 (PVDVc2). Le SAGE a recommandé qu’un 
groupe indépendant de surveillance de l’innocuité du nVPO2 
soit créé (le sous-comité du GACVS sur le nVPO2) et que le 
GACVS fournissent des conseils sur la surveillance de l’inno-
cuité du nVPO2 pendant toute la période couverte par l’auto-
risation d’utilisation d’urgence.


Le déploiement du nVPO2 au titre du protocole EUL se déroule 
en 2 étapes: 


 Étape 1: Utilisation initiale, durant laquelle les pays sont 
autorisés à utiliser le nVPO2 seulement après avoir satis-
fait à des exigences strictes de vérification de leur état de 
préparation à l’utilisation initiale (y compris surveillance 
passive des MAPI, surveillance active des EIIP, surveillance 
systématique/continue de la paralysie flasque aiguë (PFA) 
et surveillance environnementale); 


 Étape 2: Utilisation généralisée, durant laquelle le nVPO2 
deviendra le vaccin standard à privilégier en riposte aux 
flambées de PVDVc2. 


Les membres du GACVS ont été informés de l’état d’avancement 
du déploiement du nVPO2 et ont examiné les données prélimi-
naires sur l’innocuité du vaccin.


Au 9 juin 2021, le processus de vérification de l’état de prépa-
ration des pays en vue de l’utilisation du nVPO2 avait été 
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these 32, 7 had been approved. Up to this date, 18 752 409 
doses of nOPV2 had been administered, primarily in 
Nigeria (17 899 130 doses) and Liberia (853 279 doses), 
and 5 711 268 children were targeted for vaccination in 
Benin, Democratic Republic of the Congo, Sierra Leone 
and Tajikistan in the completed first round. In parallel 
to safety monitoring, 2 formal studies are ongoing – 
immunogenicity study in naïve infants (Bangladesh) 
and Phase III trials (Gambia). Other planned activities 
include studies assessing vaccine effectiveness, immu-
nogenicity, household transmission, seroprevalence, 
observational pregnancy studies and the establishment 
of primary immunodeficiency registries.


GACVS members commended the notable efforts made 
by Liberia and Nigeria to implement AESI surveillance 
and report AFP and AEFI data. The Advisory Commit-
tee cautioned that the programme needs to weigh the 
risks and benefits of the speed of rollout and the expo-
nential increase in the number of doses administered 
in terms of the lag in availability of safety data to 
provide information/feedback in a timely manner. The 
GACVS observed that “wider use countries” should 
continue to meet routine AFP surveillance indicators 
and maintain capacity to detect and respond to safety 
events.


The GACVS stressed that analysis of the available, 
preliminary data did not indicate safety red flags, 
safety signals or clusters of concern. Nevertheless, 
GACVS members emphasized that the analysis was 
based on assessment in the context of very preliminary 
data with significant gaps remaining for follow-up and 
ongoing review. More comprehensive safety data, 
including on the quality of AFP surveillance and 
genetic analysis, are anticipated towards the end of 
July 2021 and will be presented to the GACVS subcom-
mittee on nOPV2. 


engagé dans 32 pays et 7 d’entre eux avaient obtenu l’approba-
tion nécessaire. À cette date, 18 752 409 doses de nVPO2 avaient 
été administrées, principalement au Nigéria (17 899 130 doses) 
et au Libéria (853 279 doses), et une première tournée de vacci-
nation, ciblant 5 711 268 enfants, avait été achevée au Bénin, en 
République démocratique du Congo, en Sierra Leone et au 
Tadjikistan. Parallèlement à la surveillance de l’innocuité, 
2 études formelles sont en cours: une étude d’immunogénicité 
chez les nourrissons naïfs au Bangladesh et des essais de phase 
III en Gambie. Parmi les autres activités prévues figurent des 
études visant à évaluer l’efficacité du vaccin, son immunogéni-
cité, la transmission familiale et la séroprévalence, ainsi que des 
études d’observation chez les femmes enceintes et l’établisse-
ment de registres d’immunodéficience primaire.


Les membres du GACVS ont salué les efforts remarquables 
déployés par le Libéria et le Nigéria pour mettre en œuvre la 
surveillance des EIIP et communiquer les données relatives à 
la PFA et aux MAPI. Le Comité consultatif a jugé essentiel que 
le programme analyse le rapport entre les risques et les avan-
tages d’un déploiement rapide et d’une augmentation exponen-
tielle du nombre de doses administrées au regard du délai de 
disponibilité des données d’innocuité afin de garantir la trans-
mission en temps utile des informations et des retours d’expé-
riences. Le GACVS a observé que les pays en phase «d’utilisation 
généralisée» doivent continuer de satisfaire aux indicateurs 
habituels de surveillance de la PFA et maintenir leur capacité 
à détecter les événements relatifs à la sécurité et à intervenir 
en conséquence.


Le GACVS a souligné que l’analyse des données préliminaires 
disponibles n’a pas révélé de signaux d’alarme ou d’alerte sur 
la sécurité, ni de groupes d’événements préoccupants. Néan-
moins, les membres du GACVS ont rappelé que l’analyse repo-
sait sur l’évaluation de données très préliminaires et que des 
lacunes importantes persistent pour le suivi et l’examen continu. 
Des données d’innocuité plus complètes, portant notamment 
sur la qualité de la surveillance de la PFA et l’analyse génétique, 
devraient être disponibles vers la fin du mois de juillet 2021 et 
seront présentées au sous-comité du GACVS sur le nVPO2. 


www.who.int/wer 
Email • send message subscribe wer-reh to listserv@listserv.who.int 
Content management & production • wantzc@who.int or werreh@who.int


www.who.int/wer
Email • envoyer message subscribe wer-reh à listserv@listserv.who.int
Gestion du contenu & production • wantzc@who.int or werreh@who.int


Comment accéder au REH sur Internet?


1) Par le serveur Web de l’OMS: A l’aide de votre logiciel 
de navigation WWW, connectez-vous à la page d’accueil 
du REH à l’adresse suivante: http://www.who.int/wer/


2) Il existe également un service d’abonnement permettant de rece-
voir chaque semaine par courrier électronique la table des matières 
du REH ainsi que d’autres bulletins épidémiologiques. Pour vous 
abonner, merci d’envoyer un message à listserv@listserv.who.
int en laissant vide le champ du sujet. Le texte lui même ne devra 
contenir que la phrase suivante: subscribe wer-reh. Une demande 
de confirmation vous sera envoyée en retour.


How to obtain the WER through the Internet


(1) WHO WWW server: Use WWW navigation software to 
connect to the WER pages at the following address: 
http://www.who.int/wer/


(2) An e-mail subscription service exists, which provides by 
electronic mail the table of contents of the WER, together 
with other short epidemiological bulletins. To subscribe, 
send a message to listserv@listserv.who.int. The 
subject field should be left blank and the body of the 
message should contain only the line subscribe wer-reh. 
A request for confirmation will be sent in reply.
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WHO web sites on infectious diseases – Sites internet de l’OMS sur les maladies infectieuses 


Avian influenza https://www.who.int/influenza/human_animal_interface Grippe aviaire


Buruli ulcer http://www.who.int/buruli Ulcère de Buruli


Child and adolescent health and development http://www.who.int/child_adolescent_health  Santé et développement des enfants  
et des adolescents


Cholera http://www.who.int/cholera Choléra


COVID-19 https://www.who.int/emergencies/diseases/novel-coronavirus-2019 Maladie à coronavirus 2019 (COVID-19)


Dengue http://www.who.int/denguecontrol Dengue


Ebola virus disease https://www.who.int/health-topics/ebola/#tab=tab_1 Maladie à virus Ebola


Emergencies https://www.who.int/emergencies Situations d’urgence sanitaire


Epidemic and pandemic diseases https://www.who.int/emergencies/diseases Maladies épidémiques et pandémiques


Eradication/elimination programmes http://www.who.int/topics/infectious_diseases Programmes d’éradication/élimination


Fact sheets on infectious diseases http://www.who.int/topics/infectious_diseases/factsheets Aide-mémoires sur les maladies infectieuses


Filariasis http://www.filariasis.org Filariose


Global Foodborne Infections Network (GFN) http://www.who.int/gfn Réseau mondial d’infections d’origine alimentaire


Global Health Observatory (GHO) data https://www.who.int/gho Données de l’Observatoire de la santé mondiale


Global Influenza Surveillance and Response 
System (GISRS)


https://www.who.int/influenza/gisrs_laboratory Système mondial de surveillance et d’intervention 
en cas de grippe (GISRS)


Global Outbreak Alert and Response 
Network (GOARN)


https://www.who.int/ihr/alert_and_response/outbreak-network/en/ Réseau mondial d’alerte et d’action en cas
d’épidémie (GOARN)


Health topics http://www.who.int/topics/en La santé de A à Z


Human African trypanosomiasis http://www.who.int/trypanosomiasis_african Trypanosomiase humaine africaine


Immunization, Vaccines and Biologicals http://www.who.int/immunization Vaccination, Vaccins et Biologiques


Influenza https://www.who.int/influenza Grippe


International Health Regulations http://www.who.int/ihr Règlement sanitaire international


International travel and health http://www.who.int/ith Voyages internationaux et santé


Leishmaniasis http://www.who.int/leishmaniasis Leishmaniose


Leprosy http://www.who.int/lep Lèpre


Lymphatic filariasis http://www.who.int/lymphatic_filariasis Filiariose lymphatique


Malaria http://www.who.int/malaria Paludisme


Middle East respiratory syndrome coronavirus
(MERS-CoV)


https://www.who.int/emergencies/mers-cov Coronavirus du syndrome respiratoire du 
Moyen-Orient (MERS-CoV)


Neglected tropical diseases http://www.who.int/neglected_diseases Maladies tropicales négligées


Onchocerciasis http://www.who.int/onchocerciasis Onchocercose


OpenWHO  https://openwho.org/   OpenWHO


Outbreak news http://www.who.int/csr/don Flambées d’épidémies


Poliomyelitis http://www.polioeradication.org Poliomyélite


Rabies http://www.who.int/rabies Rage


Schistosomiasis http://www.who.int/schistosomiasis Schistosomiase


Smallpox http://www.who.int/csr/disease/smallpox Variole


Soil-transmitted helminthiases http://www.who.int/intestinal_worms Géohelminthiases


Trachoma http://www.who.int/trachoma Trachome


Tropical disease research http://www.who.int/tdr Recherche sur les maladies tropicales


Tuberculosis http://www.who.int/tb and/et http://www.stoptb.org Tuberculose


Weekly Epidemiological Record http://www.who.int/wer Relevé épidémiologique hebdomadaire


WHO Lyon Office for National Epidemic 
Preparedness and Response


http://www.who.int/ihr/lyon Bureau OMS de Lyon pour la préparation
et la réponse des pays aux épidémies


WHO Pesticide Evaluation Scheme (WHOPES) https://www.who.int/whopes/resources Schéma OMS d’évaluation des pesticides 
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Meeting of the 
Immunization and Vaccine-
related Implementation 
Research Advisory 
Committee (IVIR-AC), March 
2021
The IVIR-AC recommendations are based 
on discussions during a virtual meeting of 
the IVIR-AC held 1–5 March 2021. 


COVID-19 vaccine modelling


The WHO COVID-19 Vaccine Impact 
Modelling Subgroup of the WHO Strategic 
Advisory Group of Experts on Immuniza-
tion (SAGE) Working Group on COVID-19 
Vaccines provides modelling guidance to 
inform global policy recommendations 
related to prioritization of COVID-19 
vaccines. In September 2020, IVIR-AC 
reviewed an initial set of modelling ques-
tions developed by the Subgroup. These 
were part of a Request for Information 
that was shared with modelling groups 
which have since presented work on these 
topics to the SAGE Working Group and 
Subgroup. In January 2021, the Subgroup 
issued a Request for Proposals (RFP) that 
addressed priority questions and gaps in 
modelling evidence. The results of the RFP, 
expected in mid-2021, will enable SAGE to 
further develop vaccine product-specific 
guidance and policy recommendations. 
To inform this process, IVIR-AC was asked 
to identify additional priority areas for 
vaccine modelling and ways to incorpo-
rate additional evidence into the SAGE 
Evidence to Recommendations (E2R) 
process.1


1 Evidence to recommendations for COVID-19 vaccines:  
evidence framework (https://www.who.int/publications/i/
item/WHO-2019-nCoV-SAGE-Framework-Evidence-2020-1;  
accessed March 2021). 


Réunion du Comité consultatif 
sur la vaccination et la 
recherche sur la mise en œuvre 
des vaccins (IVIR-AC), mars 
2021
Les recommandations de l’IVIR-AC présentées 
ici sont basées sur les discussions qui ont eu 
lieu lors d’une réunion virtuelle du Comité qui 
s’est tenue du 1er au 5 mars 2021. 


Modélisation des vaccins contre  
la COVID-19
Le sous-groupe de l’OMS chargé de la modéli-
sation de l’impact des vaccins anti-COVID-19 
au sein du groupe de travail sur les vaccins 
anti-COVID-19 du Groupe stratégique consulta-
tif d’experts de l’OMS (SAGE) sur la vaccination 
fournit des conseils en matière de modélisation 
afin d’éclairer les recommandations straté-
giques mondiales relatives à l’établissement des 
priorités de vaccination contre la COVID-19. En 
septembre 2020, l’IVIR-AC a examiné une 
première série de questions de modélisation 
préparées par le sous-groupe. Celles-ci faisaient 
partie d’une demande d’information partagée 
avec des groupes de modélisation qui ont 
depuis présenté des travaux sur ces sujets au 
groupe de travail et au sous-groupe du SAGE. 
En janvier 2021, le sous-groupe a émis un appel 
à propositions visant à répondre aux questions 
prioritaires et à combler les lacunes dans les 
données de modélisation. Les résultats de cet 
appel à propositions, attendus pour le milieu 
de l’année 2021, permettront au SAGE de pour-
suivre l’élaboration d’orientations et de recom-
mandations stratégiques spécifiques aux diffé-
rents vaccins. A cette fin, il a été demandé à 
l’IVIR-AC d’identifier d’autres domaines prio-
ritaires pour la modélisation des vaccins et des 
moyens d’intégrer des données probantes 
supplémentaires dans le processus du SAGE 
pour élaborer des recommandations à partir 
des preuves scientifiques (Evidence to Recom-
mendations).1


1 Evidence to recommendations for COVID-19 vaccines: evidence  
framework (https://www.who.int/publications/i/item/WHO-2019-nCoV-
SAGE-Framework-Evidence-2020-1; consulté en mars 2021). 
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Summary of IVIR-AC feedback  
and recommendations
IVIR-AC commended the tremendous work of the 
Subgroup in summarizing the outputs from 30 different 
modelling groups and confirmed that the modelling 
supports vaccine prioritization as described in the 
SAGE Roadmap.2


IVIR-AC recommended:


 for SAGE to modify the E2R tables to enable product 
comparisons, to use product-specific characteris-
tics in models, and to consider prioritizing products 
for specific populations or countries on the basis 
of modelled parameters and feasibility of imple-
mentation; 


 inclusion of additional modelling questions;3


 evaluation of the models’ suitability for addressing 
particular questions and consideration of including 
more diverse model types (e.g. immune dynamics 
or population genetics); 


 modelling the impact of new variants, prioritizing 
vaccine effectiveness, and including feasibility of 
vaccine implementation when determining vaccine 
formulation priorities; 


 maintaining ongoing surveillance systems that 
collect high-quality data on duration of immunity, 
vaccine-specific effectiveness, and short- and long-
term vaccine safety issues; and 


 improving and informing models by filling the 
evidence gap on social and behavioural drivers of 
vaccination and interventions to address these 
(non-pharmaceutical interventions).


Optimizing COVID- 19 vaccine costing


The E2R “resource use” criterion required as part of 
COVID-19 vaccine-specific recommendations utilized by 
SAGE presents several challenges. IVIR-AC provided 
feedback on how best to interpret and apply the crite-
rion to global and country-level costing for decision-
making on COVID-19 vaccination. IVIR-AC also 
discussed the most appropriate approaches/tools for 
estimation of COVID-19 vaccine-related costs. 


2 WHO SAGE roadmap for prioritizing uses of COVID-19 vaccines in the context of 
limited supply (https://www.who.int/publications/m/item/who-sage-roadmap-for-
prioritizing-uses-of-covid-19-vaccines-in-the-context-of-limited-supply; accessed 
March 2021).


3 For instance: What are the effects of prior infection on vaccine efficacy? What is the 
acceptable lower limit of vaccine effectiveness for specific priority groups? What is 
the impact of vaccine hesitancy at the national level? What is the appropriate vac-
cination strategy for settings with no cases? In the context of supply shortages for 
2-dose vaccines, should the focus be on vaccinating as many people as possible 
with one dose or preserving the vaccine supply to ensure that the second dose can 
be administered at the recommended interval? What is the benefit and immunolo-
gical impact of alternative dosing strategies (e.g. 6-month booster), based on clini-
cal evidence of waning immunity? What is the best dosing combination?


Résumé des observations et des recommandations  
de l’IVIR-AC
L’IVIR-AC a salué le travail considérable accompli par le sous-
groupe pour résumer les résultats de 30 groupes de modélisa-
tion différents et a confirmé que la modélisation aide à l’éta-
blissement des priorités de vaccination tel que décrit dans la 
feuille de route du SAGE.2


L’IVIR-AC a recommandé:


 au SAGE de modifier les tableaux des recommandations 
élaborées à partir des preuves scientifiques de manière à 
pouvoir comparer les produits, d’utiliser les caractéris-
tiques spécifiques des différents produits dans les modèles, 
et d’envisager la priorisation des produits pour des popu-
lations ou des pays particuliers sur la base des paramètres 
modélisés et de la faisabilité de la mise en œuvre; 


 d’intégrer des questions de modélisation supplémentaires;3 
 d’évaluer l’aptitude des modèles à répondre à des ques-


tions particulières et d’envisager la possibilité d’inclure 
des types de modèles plus divers (par exemple la dyna-
mique immunitaire ou la génétique des populations); 


 de modéliser l’impact des nouveaux variants, de hiérarchi-
ser l’efficacité vaccinale et de prendre en compte de la 
faisabilité de leur mise en œuvre lors de la détermination 
des priorités en matière de formulations des vaccins; 


 de maintenir des systèmes de surveillance continue qui 
collectent des données de qualité sur la durée de l’immu-
nité, sur l’efficacité spécifique des différents vaccins et sur 
la sécurité des vaccins à court et à long terme; et 


 d’améliorer et d’alimenter les modèles grâce au recueil de 
données probantes, actuellement insuffisantes, sur les 
facteurs sociaux et comportementaux de la vaccination et 
les interventions nécessaires pour y répondre (interven-
tions non pharmaceutiques).


Optimisation de l’établissement des coûts  
de la vaccination contre la COVID-19
Le critère «utilisation des ressources» des recommandations 
élaborées à partir des preuves scientifiques, requis dans le cadre 
des recommandations spécifiques aux différents vaccins anti-
COVID-19 et utilisé par le SAGE, pose plusieurs difficultés. 
L’IVIR-AC a présenté ses observations sur la meilleure façon 
d’interpréter et d’appliquer ce critère au calcul des coûts aux 
niveaux mondial et national en vue de la prise de décisions 
concernant la vaccination contre la COVID-19. Le Comité a 
également discuté des approches/outils les plus appropriés pour 
estimer ces coûts. 


2 Feuille de route du SAGE de l’OMS pour l’établissement des priorités concernant l’utilisation des 
vaccins anti-Covid-19 dans un contexte d’approvisionnement limité (https://www.who.int/fr/
publications/m/item/who-sage-roadmap-for-prioritizing-uses-of-covid-19-vaccines-in-the-
context-of-limited-supply; consulté en mars 2021).


3 Par exemple: Quels sont les effets d’une précédente infection sur l’efficacité des vaccins? Quelle 
est la limite inférieure acceptable de l’efficacité vaccinale pour des groupes prioritaires donnés? 
Quel est l’impact de la réticence à la vaccination au niveau national? Quelle stratégie de vacci-
nation envisager pour les milieux où il n’y a pas de cas? Dans le contexte d’une pénurie de 
vaccins nécessitant l’administration de 2 doses, faut-il privilégier la vaccination du plus grand 
nombre de personnes possible avec une seule dose ou gérer le stock de vaccins de manière à 
pouvoir administrer la seconde dose à l’intervalle recommandé? Quels sont les avantages et 
l’impact immunologique d’autres stratégies de vaccination (par exemple une dose de rappel 
tous les 6 mois), d’après les données cliniques disponibles sur la baisse de l’immunité? Quelle 
est le meilleur schéma posologique?
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Summary of IVIR-AC feedback and  
recommendations
IVIR-AC stressed that the health sector perspective 
alone is not sufficient to decide vaccine rollout as it 
will not capture the macroeconomic impact of 
COVID-19. Consequently, the Advisory Committee 
recommended: 


 to evaluate, interpret and communicate COVID-19 
vaccine resources needed within the context of 
broader cost implications (e.g. global economic 
impact estimated at US$ 28 trillion by the Interna-
tional Monetary Fund); 


 to consider the breadth of health system’s 
constraints and cost implications; and


 to account for health systems strengthening, at 
least within the discussion of benefits (including 
the potential for enhanced testing and treatment, 
and for strengthening non-COVID-19 essential 
services). 


IVIR-AC provided guidance on estimation approaches 
and tools, as follows:


 Collect and analyse detailed, case-relevant costs 
(e.g. delivery and human resources costs) for coun-
try-level decision-making.


 Prioritize the use of different types of cost esti-
mates for global-level resource mobilization and 
budgeting.


 Consider the substantial budget impact in low- and 
middle-income countries (LMICs), including health 
system constraints such as limited human resources 
(in both numbers and skills) and physical infra-
structure for vaccine delivery (e.g. cold chain 
capacity, vaccination sites).


 Consider the potential opportunity costs of vaccine 
rollout – i.e. that vaccination can significantly take 
human resources away from their regular duties 
and may jeopardize the maintenance of essential 
health services in the short term.


 Consider how COVID-19 vaccination can help 
strengthen local health systems, including, for 
instance: the development of adult immunization 
delivery platforms; the development of responsive 
testing, diagnosis and treatment capacity; and the 
strengthening of non-COVID essential services 
(e.g. current Expanded immunization programmes) 
in the long term.


IVIR-AC highlighted the importance of cost and 
resource estimates within economic evaluations at the 
local, country level, which will depend on local vaccine 
prices, coverage targets, vaccine delivery strategies (e.g. 
campaign vs. routine delivery), human resources impli-
cations, and cold chain maintenance investments.


Résumé des observations et des recommandations  
de l’IVIR-AC
L’IVIR-AC a souligné que la perspective du secteur de la santé 
ne suffit pas à elle seule pour décider du déploiement des vaccins, 
car elle ne permet pas de saisir l’impact macroéconomique de la 
COVID-19. Par conséquent, le Comité a recommandé: 


 d’évaluer, d’interpréter et de communiquer les ressources 
nécessaires pour la vaccination contre la COVID-19 en 
tenant compte d’incidences financières plus larges 
(par exemple l’impact économique mondial estimé à 
28 billions de dollars américains par le Fonds monétaire 
international); 


 de prendre en considération l’étendue des contraintes des 
systèmes de santé et les incidences financières pour ces 
derniers;


 de tenir compte du renforcement des systèmes de santé, 
au moins dans le cadre du débat sur les avantages (notam-
ment la possibilité d’améliorer le dépistage et le traite-
ment, et de renforcer les services essentiels non liés à la 
COVID-19). 


L’IVIR-AC a fourni les conseils suivants concernant les approches 
et les outils d’estimation des coûts:


 recueillir et analyser les coûts détaillés et pertinents à la 
situation (par exemple les coûts de la délivrance et des 
ressources humaines) aux fins de la prise de décisions au 
niveau national;


 établir des priorités dans l’utilisation de différents types 
d’estimations des coûts en vue de la mobilisation des 
ressources et la budgétisation au niveau mondial;


 tenir compte de l’impact budgétaire important dans les 
pays à revenu faible et intermédiaire, notamment en raison 
des contraintes des systèmes de santé telles que des 
ressources humaines limitées (en termes d’effectifs et de 
compétences) et de l’infrastructure nécessaire pour la déli-
vrance des vaccins (par exemple la chaîne du froid, les sites 
de vaccination);


 tenir compte des coûts d’opportunité potentiels du déploie-
ment des vaccins: la vaccination peut en effet détourner 
notablement les ressources humaines de leurs tâches habi-
tuelles et peut compromettre le maintien des services de 
santé essentiels à court terme;


 examiner la manière dont la vaccination contre la COVID-19 
peut contribuer à renforcer les systèmes de santé locaux, 
par exemple par la mise en place de plateformes de vacci-
nation des adultes; le développement de capacités réactives 
de dépistage, de diagnostic et de traitement; et le renfor-
cement des services essentiels non liés à la COVID-19 (par 
exemple les programmes élargis de vaccination actuels) 
sur le long terme;


L’IVIR-AC a souligné l’importance des estimations des coûts 
et des ressources dans les évaluations économiques locales et 
nationales, qui dépendront des prix des vaccins au niveau 
local, des objectifs de couverture, des stratégies d’administra-
tion des vaccins (campagnes de vaccination ou vaccination 
systématique par exemple), des incidences en termes de 
ressources humaines et des investissements dans la chaîne du 
froid.
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Measles case fatality ratios
Until now, static age- and country-specific case fatality 
ratios (CFRs), established by expert opinion and 
informed by a review of CFR studies in LMICs,4 have 
provided the basis for WHO’s measles mortality esti-
mates. The review consists of literature with known 
limitations, including varying case definitions and 
a lack of representativeness among countries. Newer 
approaches include a predictive model to estimate 
CFRs, as outlined in an updated review.5 To further opti-
mize CFR estimation, the London School of Hygiene and 
Tropical Medicine presented a new methodology that 
builds on the updated review utilizing a Bayesian meta-
regression platform with spatial disaggregation. IVIR-AC 
was asked to advise how best to leverage current methods 
and to give feedback on fixed versus dynamic model 
trade-offs, additional primary data needs, future 
approaches for best outputs, and how to navigate plans 
for estimates in the short term and beyond. 


Summary of IVIR-AC feedback and  
recommendations
Welcoming the extensive literature review and develop-
ment of a new methodology, IVIR-AC:


 stated that continued updating of the model/data 
as new studies become available is challenging but 
necessary;


 strongly recommended that funds and human 
resources be made available to support the ongoing 
literature and data review, model developments 
and generation of CFRs, predictions and projec-
tions;


 agreed there is little value in static age- and coun-
try-specific CFRs, and that time-varying and updat-
able CFRs are needed with incidence terms 
informed by dynamic models; and


 noted that time-varying CFRs will be sensitive to 
covariate selection and parameter estimates, which 
may present future methodological challenges.


With respect to the covariates that inform CFR model-
ling, IVIR-AC supported:


 a clear rationale for covariates that have an explicit 
link to CFRs and that represent poverty and socio-
economic inequalities;


4 Wolfson LJ et al. Estimates of measles case fatality ratios: a comprehensive review 
of community-based studies. Int J Epidemiol. 2009;38(1):192–205 (https://pubmed.
ncbi.nlm.nih.gov/19188207/; accessed March 2021).


5 Portnoy A et al. Estimates of case-fatality ratios of measles in low-income and 
middle-income countries: a systematic review and modelling analysis. Lancet Glob 
Health. 2019;7(4):E472–81 (https://www.thelancet.com/journals/langlo/article/
PIIS2214-109X(18)30537-0/fulltext; accessed March 2021).


Taux de létalité due à la rougeole
Jusqu’à présent, les estimations OMS de la mortalité due à la 
rougeole reposaient sur les taux de létalité statiques selon 
l’âge et le pays, établis par des experts et éclairés par une 
revue des études sur les taux de létalité dans les pays à revenu 
faible et intermédiaire.4 Cette revue porte sur la littérature 
dont les limites sont connues, notamment des définitions de 
cas variables et un manque de représentativité parmi les pays. 
Les approches plus récentes comprennent un modèle prédictif 
pour estimer les taux de létalité, comme décrit dans une revue 
actualisée.5 Pour optimiser davantage l’estimation des taux de 
létalité, la London School of Hygiene and Tropical Medicine a 
présenté une nouvelle méthode qui s’appuie sur la revue 
actualisée en utilisant une plateforme de métarégression bayé-
sienne avec désagrégation spatiale. Il a été demandé à l’IVIR-
AC de fournir des conseils sur la meilleure façon d’exploiter 
les méthodes actuelles et de faire des observations sur les 
compromis entre modèles fixes et dynamiques, sur les besoins 
supplémentaires en données primaires, sur les approches 
futures pour obtenir les meilleurs résultats, et sur la façon de 
guider les plans pour obtenir des estimations à court terme 
et au-delà. 


Résumé des observations et des recommandations  
de l’IVIR-AC
Se félicitant de cette revue approfondie de la littérature et de 
l’élaboration d’une nouvelle méthode, l’IVIR-AC:


 a indiqué que l’actualisation continue du modèle et des 
données au fur et à mesure que de nouvelles études 
deviennent disponibles est difficile mais nécessaire;


 a fortement recommandé que des fonds et des ressources 
humaines soient mis à disposition pour appuyer la revue 
continue de la littérature et des données, le développement 
de modèles et la génération des taux de létalité, des prédic-
tions et des projections;


 est convenu que les taux de létalité statiques selon l’âge et 
le pays ont peu d’intérêt et que des taux de létalité variables 
dans le temps et actualisables sont nécessaires avec des 
éléments d’incidence éclairés par des modèles dynamiques; 
et


 a noté que les taux de létalité variables dans le temps 
seront sensibles au choix des covariables et aux estima-
tions des paramètres, ce qui pourrait poser des difficultés 
méthodologiques futures.


En ce qui concerne les covariables utiles à la modélisation des 
taux de létalité, l’IVIR-AC est favorable à:


 une justification claire des covariables qui ont un lien 
explicite avec les taux de létalité et qui représentent la 
pauvreté et les inégalités socio-économiques;


4 Wolfson LJ et al. Estimates of measles case fatality ratios: a comprehensive review of commu-
nity-based studies. Int J Epidemiol. 2009;38(1):192–205 (https://pubmed.ncbi.nlm.nih.
gov/19188207/; consulté en mars 2021).


5 Portnoy A et al. Estimates of case-fatality ratios of measles in low-income and middle-income 
countries: a systematic review and modelling analysis. Lancet Glob Health. 2019;7(4):E472–81 
(https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(18)30537-0/fulltext; 
consulté en mars 2021).
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 possible use of 1) a theoretical model of causal 
factors that influence disease incidence and 
progression, and 2) geographical and other markers 
which represent the most vulnerable populations; 
and


 possible inclusion of covariates on the short- 
versus long-term impact of COVID-19 on health-
care capacity and the impact on vaccination cover-
age. 


Noting the need for ongoing primary empirical data 
collection, IVIR-AC encouraged:


 acknowledgement of the importance of vitamin A 
therapy on CFRs; 


 investments in strengthening outbreak investiga-
tion and evaluation activities to generate addi-
tional primary data; 


 creation of a standard CFR study protocol and 
a structured data collection tool to improve compa-
rability of studies;


 development of a unified research protocol; and 
 validation of model predictions against new CFR 


estimates.


For future approaches IVIR-AC recommended:


 transparency and availability of flexible/analytical 
methods with user-friendly R6 packages, clear 
documentation in a newsletter including bug fixes, 
discussion forums and case studies; and


 documentation/publication of the methodology in 
open access peer-reviewed journals. 


Overview of the Vaccine Impact Modelling 
Consortium
The Vaccine Impact Modelling Consortium (VIMC)7 is a 
multinational collaboration of 16 research groups 
funded by Gavi, the Vaccine Alliance and the Bill & 
Melinda Gates Foundation (BMGF). The consortium 
aims to deliver a more sustainable, efficient and trans-
parent approach to generating estimates of disease 
burden and vaccine impact. They published a compre-
hensive modelling study8 and data visualization tool9 
on the impact of vaccination against 10 pathogens in 
98 LMICs. The VIMC collaborates with WHO on the 
Immunization Agenda 2030 (IA 2030) Vaccine Impact 
Estimates and on COVID-19-related projects, including 
modelling the impact of interruptions in routine and 
supplementary immunizations on vaccine preventable 
diseases (VPDs) in the context of COVID-19. 


 l’utilisation éventuelle 1) d’un modèle théorique de 
facteurs de causalité qui influent sur l’incidence et la 
progression de la maladie, et 2) de marqueurs géogra-
phiques et autres qui représentent les populations les plus 
vulnérables; et


 l’inclusion éventuelle de covariables pour l’impact à court 
et à long terme de la COVID-19 sur les capacités des soins 
de santé et sur la couverture vaccinale. 


Notant la nécessité d’un recueil continu de données empiriques 
primaires, l’IVIR-AC a encouragé:


 la prise en compte de l’importance du traitement par la 
vitamine A pour les taux de létalité; 


 des investissements pour renforcer les activités d’investi-
gation et d’évaluation des épidémies afin de générer des 
données primaires supplémentaires; 


 l’élaboration d’un protocole standard pour les études sur 
les taux de létalité et d’un outil de recueil de données 
structuré pour améliorer la comparabilité des études;


 l’élaboration d’un protocole de recherche unifié; et 
 la validation des prédictions du modèle par rapport aux 


nouvelles estimations des taux de létalité.


Pour les approches futures, l’IVIR-AC a recommandé:


 la transparence et la disponibilité de méthodes souples/
analytiques avec des paquets R6 faciles à utiliser, une docu-
mentation claire rassemblée dans un bulletin comprenant 
des corrections de bugs, des forums de discussion et des 
études de cas; et


 la documentation/publication de la méthode dans des 
revues à comité de lecture en libre accès. 


Aperçu du Vaccine Impact Modelling Consortium


Le Vaccine Impact Modelling Consortium7 est une collaboration 
multinationale de 16 groupes de recherche financés par  
l’Alliance Gavi et la Fondation Bill & Melinda Gates. Ce Consor-
tium vise à fournir une approche plus durable, efficace et trans-
parente de la génération des estimations de la charge de morbi-
dité et de l’impact des vaccins. Il a publié une étude de 
modélisation8 et un outil de visualisation des données9 sur 
l’impact de la vaccination contre 10 agents pathogènes dans 
98 pays à revenu faible et intermédiaire. Le Consortium colla-
bore avec l’OMS sur les estimations de l’impact des vaccins 
dans le cadre du Programme pour la vaccination à l’horizon 
2030 et sur des projets liés à la COVID-19, notamment la modé-
lisation de l’impact des interruptions de la vaccination systé-
matique et des activités de vaccination supplémentaire sur les 
maladies à prévention vaccinale dans le contexte de la COVID-19. 


6 See https://www.r-project.org/ (accessed March 2021).
7 See https://www.vaccineimpact.org/ (accessed March 2021).
8 Li X et al. Estimating the health impact of vaccination against ten pathogens in 


98 low-income and middle-income countries from 2000 to 2030: a modelling study. 
Lancet. 2021;397(10272):398–408 (https://www.thelancet.com/journals/lancet/ar-
ticle/PIIS0140-6736(20)32657-X/fulltext; accessed March 2021).


9 See https://montagu.vaccineimpact.org/2020/visualisation/ (accessed March 2021).


6 Voir https://www.r-project.org/ (consulté en mars 2021).
7 Voir https://www.vaccineimpact.org/ (consulté en mars 2021).
8 Li X et al. Estimating the health impact of vaccination against ten pathogens in 98 low-in-


come and middle-income countries from 2000 to 2030: a modelling study. Lancet. 
2021;397(10272):398–408 (https://www.thelancet.com/journals/lancet/article/PIIS0140-
6736(20)32657-X/fulltext; consulté en mars 2021).


9 Voir https://montagu.vaccineimpact.org/2020/visualisation/ (consulté en mars 2021).
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Summary of IVIR-AC feedback and  
recommendations
While IVIR-AC members acknowledged VIMC’s main 
objective being to provide GAVI10 and the Bill & Melinda 
Gates Foundation11 with estimates of global vaccine 
impact, the committee still encouraged modelling of 
indirect impacts – particularly hospitalizations and 
immunizations – on the health-care system. 


IVIR-AC suggested further clarification on:


 how the model accounts for early detection tools 
with vaccines such as human papillomavirus 
(HPV) and hepatitis B virus (HBV) which primarily 
impact adulthood;


 how to ensure that dynamic models are used for 
diseases for which herd immunity may be impor-
tant; and


 any group of VPDs for which the effects of vaccina-
tions in different years are interdependent.


IVIR-AC provided feedback on different methodological 
issues, namely:


VIMC supporting models:


The utility of the Impact Estimates (IE) method depends 
on how often coverage estimates are revised and the 
magnitude of changes in coverage. 


General Strategy for VIMC: 


Since it seems that IE would work only for small pertur-
bations in coverage estimates, members of IVIR-AC 
asked whether simple analytics could be developed to 
check if IE is likely to be robust for a given revision of 
coverage. It would also be helpful to clarify whether 
mortality rates from United National World Population 
Prospects (UNWPP) have accounted for deaths due to 
VPDs when they are used in the VIMC calculations and 
to know the assumption regarding the impact of 
vaccines on death rates in UNWPP. 


Interim estimates: 


Proposed case study: Does IE provide robust approxi-
mation of the effect of coverage drop attributable to 
COVID-19? 


Meta-analysis of economic evaluations
Meta-analyses (MA) are useful for quantitative pooling 
of results from multiple studies to create more reliable 
estimates of the effectiveness of an intervention. Appli-
cation of this approach to economic evaluations (EE) is 
under consideration and may be useful in countries that 
lack the capacity to do their own cost-effectiveness (CE) 


10 See https://www.gavi.org/ (accessed March 2021).
11 See https://www.gatesfoundation.org/ (accessed March 2021).


Résumé des observations et des recommandations  
de l’IVIR-AC
Si les membres de l’IVIR-AC ont reconnu que l’objectif princi-
pal du Consortium était de fournir à l’Alliance Gavi10 et à la 
Fondation Bill & Melinda Gates11 des estimations de l’impact 
des vaccins à l’échelle mondiale, le Comité a néanmoins encou-
ragé la modélisation des impacts indirects – en particulier les 
hospitalisations et les vaccinations – sur le système des soins 
de santé. 


L’IVIR-AC a suggéré de clarifier plus avant:


 la manière dont le modèle tient compte des outils de détec-
tion précoce avec des vaccins tels que ceux contre le papil-
lomavirus humain (PVH) et le virus de l’hépatite B (VHB) 
qui ont principalement un impact à l’âge adulte;


 la façon de s’assurer que des modèles dynamiques sont 
utilisés pour les maladies pour lesquelles l’immunité 
collective peut être importante; et


 les groupes de maladies à prévention vaccinale pour 
lesquels les effets des vaccinations à différents moments 
(années) sont interdépendants.


L’IVIR-AC a présenté des observations sur différentes questions 
méthodologiques, présentées ci-après.


Modèles pour le Consortium


L’utilité de la méthode pour établir les estimations d’impact 
dépend de la fréquence de la révision des estimations de la 
couverture et de l’ampleur de l’évolution de la couverture. 


Stratégie générale pour le Consortium 


Puisque les estimations d’impact semblent ne s’appliquer que 
pour des changements minimes dans les estimations de la 
couverture, les membres de l’IVIR-AC ont demandé s’il était 
possible de développer une méthode analytique simple pour 
vérifier la robustesse des estimations d’impact pour une révi-
sion donnée de la couverture. Il serait également utile de préci-
ser si les taux de mortalité issus des United National World 
Population Prospects (UNWPP) ont pris en compte les décès 
dus aux maladies à prévention vaccinale lorsqu’ils sont utilisés 
dans les calculs du Consortium et de connaître l’hypothèse 
concernant l’impact des vaccins sur les taux de mortalité utili-
sée dans les UNWPP. 


Estimations provisoires 


Proposition d’étude de cas: Les estimations d’impact four-
nissent-elles une approximation robuste de l’effet de la baisse 
de la couverture attribuable à la COVID-19? 


Méta-analyses des évaluations économiques
Les méta-analyses sont utiles pour le regroupement quanti-
tatif des résultats de plusieurs études afin de créer des esti-
mations plus fiables de l’efficacité d’une intervention. L’ap-
plication de cette approche aux évaluations économiques est 
à l’étude et pourrait s’avérer utile dans les pays qui n’ont pas 
la capacité de réaliser leurs propres études coût-efficacité. 


10 Voir https://www.gavi.org/ (consulté en mars 2021).
11 Voir https://www.gatesfoundation.org/ (consulté en mars 2021).
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studies. However, the utility of MA for EE is subject to 
scientific debate following publication of the first 
methodology paper by Crespo et al12 in 2014 and a 
systematic review on the use of MA for EE studies13 in 
2019. IVIR-AC considered several examples (rotavirus 
vaccine, anticoagulants, diabetes medications) and 
provided feedback on the value and limitations of 
using MA for EE. 


Summary of IVIR-AC feedback and  
recommendations
IVIR-AC agreed that:


 MA for EE could facilitate decision-making in 
countries without context-specific EEs.


 The EE literature is heterogeneous, highly depen-
dent on input parameters, methodological and 
with modelling choices in each study, which can 
make it difficult for informing global-level deci-
sion-making and policy.


 MA of CE studies is not straightforward, as the 
incremental cost-effectiveness ratio (ICER) is not 
normally distributed, 95% confidence intervals for 
the ICER cannot be validly estimated, and inter-
pretation of the ICER is not straightforward (e.g. 
a negative ICER could indicate a cost-saving or 
dominated strategy).


IVIR-AC recommended that:


 High-quality, locally-produced and context-/coun-
try-specific EE should be maintained as the prior-
ity for decision-making over MA for EE.


Harmonization of inputs across studies:


 Consistent currency years should be used for costs 
(e.g. 2021 $). 


 There should be a focus on scenarios in order to 
extract variance/covariance of incremental costs 
and incremental effectiveness separately.


 Caution is required when assuming that incremen-
tal effectiveness is distributed normally because 
this may not be the case for infectious disease 
interventions.


 Contextual differences in the stratification of EEs 
should be considered.


Toutefois, l’utilité des méta-analyses des évaluations écono-
miques fait l’objet d’un débat scientifique depuis la publica-
tion du premier article méthodologique de Crespo et al.12 
en 2014 et d’une revue systématique sur l’utilisation des 
méta-analyses pour les études d’évaluations économiques13 
en 2019. L’IVIR-AC a examiné plusieurs exemples (vaccin 
contre le rotavirus, anticoagulants, médicaments pour le 
diabète) et a présenté des observations sur la valeur et 
les limites de l’utilisation des méta-analyses pour les évalua-
tions économiques. 


Résumé des observations et des recommandations  
de l’IVIR-AC
L’IVIR-AC est convenu de ce qui suit:


 les méta-analyses des évaluations économiques pour-
raient faciliter la prise de décisions dans les pays ne 
disposant pas d’évaluations économiques spécifiques au 
contexte;


 la littérature sur les évaluations économiques est hétéro-
gène et ces évaluations dépendent fortement des para-
mètres d’entrée, de la méthodologie et des choix de modé-
lisation de chaque étude; l’exploitation de ces évaluations 
pour éclairer la prise de décisions et les politiques peut 
donc s’avérer difficile;


 les méta-analyses des études coût-efficacité ne sont pas 
simples, car le rapport coût-efficacité différentiel (ICER) ne 
suit pas une distribution normale, les intervalles 
de confiance à 95% pour l’ICER ne peuvent pas être esti-
més de manière valable, et l’interprétation de l’ICER est 
délicate (par exemple un ICER négatif peut indiquer une 
stratégie d’économie ou une stratégie dominée).


Recommandations de l’IVIR-AC:


 continuer à privilégier des évaluations économiques de 
qualité, produites localement et spécifiques au contexte/
pays dans la prise de décisions par rapport aux méta-
analyses des évaluations économiques.


Harmonisation des données d’entrée utilisées dans les études


 Utiliser des années monétaires cohérentes pour les coûts 
(par exemple $ 2021). 


 Mettre l’accent sur les scénarios afin d’extraire séparément 
la variance/covariance des coûts différentiels et de l’effica-
cité différentielle.


 Faire preuve de prudence lorsqu’on suppose que l’efficacité 
différentielle suit une distribution normale, car cela peut 
ne pas être le cas pour les interventions en matière de 
maladies infectieuses.


 Prendre en compte les différences contextuelles dans la 
stratification des évaluations économiques.


12 Crespo C et al. Comparative efficiency research (COMER): meta-analysis of cost-
effectiveness studies. BMC Med Res Methodol. 2014;14:139.


13 Systematic review journal: submitted 2019; BMJ Open Diabetes Res Care. 
2020;8(1):e001020; Open Forum Infect Dis. 2019;6(4):ofz117; Value Health. 
2019;22(12):1458–69.


12 Crespo C et al. Comparative efficiency research (COMER): meta-analysis of cost-effectiveness 
studies. BMC Med Res Methodol. 2014;14:139.


13 Systematic review journal: submitted 2019; BMJ Open Diabetes Res Care. 2020;8(1):e001020; 
Open Forum Infect Dis. 2019;6(4):ofz117; Value Health. 2019;22(12):1458–69.
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Synthesis of EE estimates:


 When pooling estimates of incremental net bene-
fits across studies, the estimates should 
be unweighted or weighted by study quality instead 
of by inverse variance. 


 Develop a grid of criteria for assessing study quality 
to enable quantitative assessment and weighting. 


 Exclude poor-quality studies from sensitivity 
analyses.


Additional desirable outputs:


 Document and explain major sources of variation 
and heterogeneity in the CE/ICER estimates, as well 
as uncertainty about the selected sample of studies, 
in order to identify regions where more studies are 
needed.


 To the extent that it is feasible, provide estimates 
for typical country groupings.


As a “public good” IVIR-AC recommended:


 An open-access data-sharing repository should be 
created to gather all underlying inputs, data 
sources, codes and detailed documentation.


 Synergies with other efforts/groups should be 
considered.


Full Public Health Value of Vaccines – influenza 
vaccine 
In order to inform the implementation of a seasonal 
influenza vaccine programme and to drive innovative 
research for next-generation influenza vaccines for 
LMICs, WHO aims to develop a Full Public Health Value 
of Vaccines (FPHVV) assessment for influenza vaccines. 
As a first step, WHO developed methods and approaches 
for developing use cases and country archetypes for 
seasonal influenza vaccine. IVIR-AC provided feedback 
on the overall methodology for developing and validat-
ing these draft use cases and country archetypes.


Summary of IVIR-AC feedback and  
recommendations
IVIR-AC agreed that:


 Country decision-making processes are relevant to 
consider and are unique to each country. Seasonal 
influenza vaccine is one of several new vaccines 
being recommended for introduction in many 
countries and for which principles and scenarios 
exist to guide both the decision-making and the 
process. Use cases and country archetypes are 
other innovative approaches.


 The approach to developing use cases addresses an 
important policy need and is important for inform-
ing country programme strategies, market-shaping 


Synthèse des estimations des évaluations économiques


 Lors du regroupement des estimations des avantages nets 
différentiels issues des études, il convient de ne pas pondé-
rer les estimations ou de les pondérer par la qualité de 
l’étude plutôt que par l’inverse de la variance. 


 Elaborer une grille de critères d’évaluation de la qualité 
des études pour permettre une évaluation quantitative et 
une pondération. 


 Exclure les études de mauvaise qualité des analyses de 
sensibilité.


Autres résultats souhaitables


 Documenter et expliquer les principales sources de varia-
tion et d’hétérogénéité dans les estimations des données 
coût-efficacité/ICER, ainsi que l’incertitude concernant 
l’échantillon d’études sélectionné, afin d’identifier les 
régions où davantage d’études sont nécessaires.


 Dans la mesure du possible, fournir des estimations pour 
des groupes de pays types.


Considérant qu’il s’agit d’un «bien public», l’IVIR-AC a recom-
mandé:


 la création d’un référentiel de partage de données en libre 
accès pour rassembler tous les intrants sous-jacents, les 
sources de données, les codes et les documents détaillés;


 la mise en place de synergies avec d’autres travaux/
groupes.


La pleine valeur des vaccins pour la santé publique – 
vaccin contre la grippe 
Afin d’éclairer la mise en œuvre d’un programme de vaccina-
tion contre la grippe saisonnière et de stimuler une recherche 
innovante sur les vaccins antigrippaux de nouvelle génération 
pour les pays à revenu faible et intermédiaire, l’OMS cherche à 
mettre en place une évaluation de la pleine valeur des vaccins 
pour la santé publique concernant les vaccins antigrippaux. 
Dans un premier temps, l’OMS a élaboré des méthodes et des 
approches pour développer des scénarios d’utilisation et des 
archétypes de pays pour le vaccin contre la grippe saisonnière. 
L’IVIR-AC a fourni des observations sur la méthodologie globale 
de développement et de validation de ces projets de scénarios 
d’utilisation et d’archétypes de pays.


Résumé des observations et des recommandations  
de l’IVIR-AC
L’IVIR-AC est convenu de ce qui suit:


 il est pertinent de prendre en compte les processus de 
décision nationaux, qui sont propres à chaque pays. 
Le vaccin contre la grippe saisonnière est l’un des 
nombreux nouveaux vaccins dont l’introduction est recom-
mandée dans de nombreux pays et pour lesquels il existe 
des principes et des scénarios pour guider à la fois la prise 
de décisions et le processus. Les scénarios d’utilisation et 
les archétypes de pays constituent d’autres approches 
innovantes;


 l’élaboration de scénarios d’utilisation répond à un besoin 
politique important et est très utile pour éclairer les stra-
tégies des programmes nationaux, la structuration du 
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and possibly short-term product development. 
This approach should be undertaken. However, as 
the value proposition is developed further there 
will need to be clarification as to how the approach 
informs a value proposition for universal influenza 
vaccines (even as first step), as well as broader 
country-level and global strategic goals.


IVIR-AC recommended that:


 Concerns about the conceptual framework, the 
dimensions and the country archetypes/use cases 
should be clarified.


 The conceptual framework and the pathway should 
be elaborated from a use case for current influenza 
vaccines to universal influenza vaccines.


 The public health goals of seasonal influenza 
vaccines in different countries should be under-
stood before considering the product characteris-
tics and target population.


 The definition of geographical location should be 
considered.


 The use of data-clustering techniques to define 
archetypes should be explored; in this regard it 
could be helpful to include a data scientist in the 
team. 


 Market, policy and programmatic factors should 
be considered – including procurement mecha-
nisms, strength of the National Immunization 
Technical Advisory Group, service delivery, deci-
sion-making factors, cold chain and vaccine hesi-
tancy. A country’s delivery capacity could also be 
taken into account – such as high capacity (e.g., 
annual adult influenza vaccine given prior to 
pandemic; high access; multiple service points; 
trained workforce), low capacity (e.g., no previous 
adult influenza vaccination prior to pandemic; 
limited service access with remote communities; 
significant workforce limitations or need for train-
ing), and medium capacity.


 There must be consideration of how COVID-19 
vaccine implementation may change the overall 
approach, use case and future availability of 
seasonal and pandemic influenza vaccines.


Immunization Agenda 2030 (IA 2030) – vaccine 
impact estimates
In September 2020, IVIR-AC gave recommendations on 
the framework and methods proposed for estimating 
future deaths averted due to vaccination, as part of the 
IA2030 Agenda: A Global Strategy to Leave No One 
Behind.14 At its March 2021 meeting, IVIR-AC evaluated 
follow-up to previous recommendations, reviewed 


14 Immunization Agenda 2030: A Global Strategy to Leave No One Behind. https://
www.who.int/teams/immunization-vaccines-and-biologicals/strategies/ia2030  
(accessed 26 March 2021).


marché et éventuellement le développement de produits à 
court terme. Cette approche doit être entreprise. Toutefois, 
au fur et à mesure de l’élaboration de la proposition de 
valeur, il conviendra de clarifier la manière dont cette 
approche éclaire une proposition de valeur pour les vaccins 
antigrippaux universels (même dans un premier temps), 
ainsi que des objectifs stratégiques plus larges aux niveaux 
national et mondial.


Recommandations de l’IVIR-AC:


 il convient de clarifier les préoccupations concernant le 
cadre conceptuel, les dimensions et les archétypes de pays/
scénarios d’utilisation;


 le cadre conceptuel et le cheminement doivent être élabo-
rés à partir d’un scénario d’utilisation des vaccins anti-
grippaux actuels jusqu’aux vaccins antigrippaux univer-
sels;


 il est nécessaire de comprendre les objectifs de santé 
publique des vaccins contre la grippe saisonnière dans les 
différents pays avant d’envisager les caractéristiques des 
produits et la population cible;


 il convient d’envisager la définition de l’emplacement 
géographique;


 l’utilisation de techniques de regroupement de données 
pour définir les archétypes mérite d’être explorée; à cet 
égard, il pourrait être utile d’inclure un spécialiste en 
science des données dans l’équipe; 


 les facteurs liés au marché, aux politiques et aux 
programmes doivent être pris en compte, notamment les 
mécanismes d’achat, la solidité des groupes consultatifs 
techniques nationaux sur la vaccination, la prestation de 
services, les facteurs décisionnels, la chaîne du froid et la 
réticente à l’égard des vaccins. La capacité de prestation 
d’un pays pourrait également être prise en compte: capa-
cité élevée (par exemple un vaccin annuel contre la grippe 
chez l’adulte administré avant la pandémie; un large accès; 
de multiples points de service; une main-d’œuvre formée), 
faible capacité (par exemple aucune vaccination contre la 
grippe chez l’adulte avant la pandémie; un accès limité aux 
services dans les communautés éloignées; une main-
d’œuvre très limitée ou insuffisamment formée) et capacité 
moyenne;


 il faut examiner la manière dont la mise en œuvre des 
vaccins contre la COVID-19 peut modifier l’approche 
globale, le scénario d’utilisation et la disponibilité future 
des vaccins contre la grippe saisonnière et pandémique.


Programme pour la vaccination à l’horizon 2030 –  
estimations de l’impact des vaccins
En septembre 2020, l’IVIR-AC a formulé des recommandations 
sur le cadre et les méthodes proposés pour estimer les futurs 
décès évités grâce à la vaccination, dans le cadre du Programme 
pour la vaccination à l’horizon 2030: Une stratégie mondiale 
pour ne laisser personne de côté.14 Lors de sa réunion de mars 
2021, l’IVIR-AC a évalué le suivi des recommandations précé-


14 Programme pour la vaccination à l’horizon 2030: Une stratégie mondiale pour ne laisser per-
sonne de côté. https://www.who.int/fr/publications/m/item/immunization-agenda-2030-a-glo-
bal-strategy-to-leave-no-one-behind (consulté le 26 mars 2021).
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updates to proposed methodologies, and evaluated 
preliminary results.


Summary of IVIR-AC feedback and  
recommendations
 For the statistical modelling, IVIR-AC recom-


mended giving more details on:
– the different input covariates; variance of the 


covariates; explanations of observed uncer-
tainties; and the advantages and disadvan-
tages of the different models tested;


– how the model accounts for the attributable 
reduction in mortality that is not due to 
vaccines (e.g. the differences in health-care 
services across VPDs, between countries and 
over time);


– how the IA2030 impact model accounts for 
herd immunity.


 IVIR-AC further recommended presenting vaccine 
impact estimates for high-income countries sepa-
rately as it was unclear whether use of the IA2030 
statistical model to extrapolate the VIMC estimates 
to these countries would produce results consistent 
with existing high-income country estimates (i.e. 
from WHO’s Regional Office for Europe, the Centers 
for Disease Control and Prevention in the USA and 
Public Health England). Validation was needed to 
ensure consistency. 


 IVIR-AC reiterated the importance of communicating 
information on key WHO websites in a clear and 
accessible manner. The “deaths averted” figure 
currently available is widely used but its sources 
and references are hard to find. 


 IVIR-AC stressed the need to clarify whether the 
mortality rates from UNWPP have accounted for 
deaths due to VPDs when they are used to 
parameterize the IA2030 impact model. 


IA 2030 costing


WHO collaborates with the International Vaccine Access 
Center (IVAC) at Johns Hopkins University to generate 
global and regional cost estimates for implementing the 
IA2030 Global Strategy from 2021 to 2030. These esti-
mates include vaccine costs (vaccine price, cost of injec-
tion supplies, freight costs) and immunization delivery 
costs (labour, storage, transportation, other capital costs 
and other recurrent costs). IVIR-AC gave feedback on 
the proposed costing methodology and identification of 
data gaps between IVAC’s previous model15 and IA2030 
objectives. 


dentes, examiné les mises à jour des méthodes proposées et 
évalué les résultats préliminaires.


Résumé des observations et des recommandations  
de l’IVIR-AC
 Pour la modélisation statistique, l’IVIR-AC a recommandé 


de donner plus de détails sur:
– les différentes covariables d’entrée; la variance des 


covariables; les explications des incertitudes obser-
vées; et les avantages et inconvénients des différents 
modèles testés;


– la manière dont le modèle tient compte de la fraction 
attribuable de la réduction de la mortalité qui n’est pas 
due aux vaccins (par exemple les différences dans les 
services de soins de santé pour les différentes maladies 
à prévention vaccinale, entre les pays et dans le temps);


– la manière dont le modèle d’estimation de l’impact 
tient compte de l’immunité collective.


 L’IVIR-AC a également recommandé de présenter séparé-
ment les estimations de l’impact des vaccins pour les pays 
à revenu élevé, car il n’est pas certain que l’utilisation du 
modèle statistique du Programme pour la vaccination 2030 
pour extrapoler les estimations pour le Consortium à ces 
pays produise des résultats cohérents avec les estimations 
existantes pour les pays à revenu élevé (c’est-à-dire celles 
du Bureau régional OMS de l’Europe, des Centers for 
Disease Control and Prevention aux États-Unis d’Amérique 
et de Public Health England). Une validation est nécessaire 
pour garantir la cohérence.


 L’IVIR-AC a réitéré l’importance de communiquer les 
informations sur les sites Web clés de l’OMS de manière 
claire et accessible. Le chiffre des «décès évités» actuelle-
ment disponible est largement utilisé, mais ses sources et 
références sont difficiles à trouver. 


 L’IVIR-AC a souligné la nécessité de préciser si les taux de 
mortalité issus des UNWPP ont pris en compte les décès 
dus aux maladies à prévention vaccinale lorsqu’ils sont 
utilisés pour paramétrer le modèle d’impact du Programme 
pour la vaccination 2030. 


Etablissement des coûts du Programme  
pour la vaccination à l’horizon 2030
L’OMS collabore avec l’International Vaccine Access Center 
(IVAC) de l’Université Johns Hopkins pour générer des estima-
tions mondiales et régionales des coûts de la mise en œuvre 
de la stratégie mondiale du Programme pour la vaccination 
pour la période 2021-2030. Ces estimations comprennent les 
coûts des vaccins (prix du vaccin, coût du matériel d’injection, 
frais de transport) et les coûts de la délivrance des vaccins 
(main-d’œuvre, stockage, transport, autres coûts d’investisse-
ment et autres coûts récurrents). L’IVIR-AC a présenté ses 
observations sur la méthode de calcul des coûts proposée et 
sur l’identification des lacunes dans les données entre le modèle 
précédent15 de l’IVAC et les objectifs du Programme pour la 
vaccination à l’horizon 2030. 


15 Sim YS et al. Return on investment from immunization against 10 pathogens in 94 low- and 
middle-income countries, 2011–30. Health Aff. 2020;39(8): (https://www.healthaffairs.org/doi/
full/10.1377/hlthaff.2020.00103; consulté en mars 2021).


15 Sim YS et al. Return on investment from immunization against 10 pathogens in 
94 low- and middle-income countries, 2011–30. Health Aff. 2020;39(8): (https://www.
healthaffairs.org/doi/full/10.1377/hlthaff.2020.00103; accessed March 2021).
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Résumé des observations et des recommandations  
de l’IVIR-AC
Le Comité consultatif a noté que:


 le plan d’analyse proposé est complet et méthodologique-
ment solide, avec l’analyse de la sensibilité et des scénarios; 
la portée, l’échelle et la perspective sont clairement défi-
nies; et la distinction entre le coût des vaccins et le coût 
de la délivrance des vaccins est utile en termes de géné-
ration et d’allocation des ressources;


 la mise à jour de l’analyse avec les dernières estimations 
de la demande, de la couverture et du prix des vaccins est 
un pas dans la bonne direction; 


 il est important de garantir la disponibilité, la transparence 
et l’accessibilité des modèles.


En outre:


 l’IVIR-AC a suggéré que les analyses futures tiennent 
compte des coûts supportés par les personnes vaccinées 
(par exemple le transport, le temps de travail perdu en 
raison des séances de vaccination) dans les secteurs public 
et privé. Ces coûts auront des répercussions sur les inter-
ventions potentielles telles que le versement conditionnel 
d’une somme d’argent ou les stratégies nationales de 
renforcement des systèmes de santé;


 l’IVIR-AC a recommandé que les travaux futurs intègrent 
des informations détaillées sur les contributions spéci-
fiques des secteurs public et privé aux taux de couverture 
et à la variation des prix; 


 l’équipe chargée de la communication doit établir un lien 
entre les estimations des coûts et les estimations de l’im-
pact des vaccins dans le cadre de la stratégie mondiale du 
Programme pour la vaccination 2030;


 l’IVIR-AC a réitéré l’importance de la publication en temps 
utile des estimations actualisées des coûts et de l’impact 
des vaccins, y compris les méthodes ou les données sources 
actualisées et leurs limites. 


Summary of IVIR-AC feedback and  
recommendations
The Advisory Committee noted that:


 The proposed plan for analysis is comprehensive 
and methodologically robust with sensitivity and 
scenario analysis; the scope, scale and perspective 
are clearly defined; and the distinction between 
vaccine cost and delivery cost is helpful in terms 
of resource generation and allocation.


 Updating the analysis with the latest vaccine 
demand, coverage and price estimates is a step in 
the right direction. 


 It is important to ensure model availability, trans-
parency and accessibility.


In addition:


 IVIR-AC suggested that future analyses should 
account for costs incurred by the beneficiaries who 
are immunized (e.g. transportation, lost productive 
time due to immunization sessions) in both the 
public and private sectors. These costs will have 
implications for potential interventions such as 
conditional cash transfers or country strategies to 
strengthen health systems.


 IVIR-AC recommended that future work should 
incorporate detailed information about public and 
private sector-specific contributions to coverage 
rates and variation in prices. 


 The communication team should link cost esti-
mates to the vaccine impact estimates as part of 
the IA2030 Global Strategy.


 IVIR-AC reiterated the importance of timely release 
of updated costing and impact estimates, including 
updated methods or source data and limitations. 


www.who.int/wer 
Email • send message subscribe wer-reh to listserv@listserv.who.int 
Content management & production • wantzc@who.int or werreh@who.int


www.who.int/wer
Email • envoyer message subscribe wer-reh à listserv@listserv.who.int
Gestion du contenu & production • wantzc@who.int or werreh@who.int


Comment accéder au REH sur Internet?


1) Par le serveur Web de l’OMS: A l’aide de votre logiciel 
de navigation WWW, connectez-vous à la page d’accueil 
du REH à l’adresse suivante: http://www.who.int/wer/


2) Il existe également un service d’abonnement permettant de rece-
voir chaque semaine par courrier électronique la table des matières 
du REH ainsi que d’autres bulletins épidémiologiques. Pour vous 
abonner, merci d’envoyer un message à listserv@listserv.who.
int en laissant vide le champ du sujet. Le texte lui même ne devra 
contenir que la phrase suivante: subscribe wer-reh. Une demande 
de confirmation vous sera envoyée en retour.


How to obtain the WER through the Internet


(1) WHO WWW server: Use WWW navigation software to 
connect to the WER pages at the following address: 
http://www.who.int/wer/


(2) An e-mail subscription service exists, which provides by 
electronic mail the table of contents of the WER, together 
with other short epidemiological bulletins. To subscribe, 
send a message to listserv@listserv.who.int. The 
subject field should be left blank and the body of the 
message should contain only the line subscribe wer-reh. 
A request for confirmation will be sent in reply.
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WHO web sites on infectious diseases – Sites internet de l’OMS sur les maladies infectieuses 


Avian influenza https://www.who.int/influenza/human_animal_interface Grippe aviaire


Buruli ulcer http://www.who.int/buruli Ulcère de Buruli


Child and adolescent health and development http://www.who.int/child_adolescent_health  Santé et développement des enfants  
et des adolescents


Cholera http://www.who.int/cholera Choléra


COVID-19 https://www.who.int/emergencies/diseases/novel-coronavirus-2019 Maladie à coronavirus 2019 (COVID-19)


Dengue http://www.who.int/denguecontrol Dengue


Ebola virus disease https://www.who.int/health-topics/ebola/#tab=tab_1 Maladie à virus Ebola


Emergencies https://www.who.int/emergencies Situations d’urgence sanitaire


Epidemic and pandemic diseases https://www.who.int/emergencies/diseases Maladies épidémiques et pandémiques


Eradication/elimination programmes http://www.who.int/topics/infectious_diseases Programmes d’éradication/élimination


Fact sheets on infectious diseases http://www.who.int/topics/infectious_diseases/factsheets Aide-mémoires sur les maladies infectieuses


Filariasis http://www.filariasis.org Filariose


Global Foodborne Infections Network (GFN) http://www.who.int/gfn Réseau mondial d’infections d’origine alimentaire


Global Health Observatory (GHO) data https://www.who.int/gho Données de l’Observatoire de la santé mondiale


Global Influenza Surveillance and Response 
System (GISRS)


https://www.who.int/influenza/gisrs_laboratory Système mondial de surveillance et d’intervention 
en cas de grippe (GISRS)


Global Outbreak Alert and Response 
Network (GOARN)


https://www.who.int/ihr/alert_and_response/outbreak-network/en/ Réseau mondial d’alerte et d’action en cas
d’épidémie (GOARN)


Health topics http://www.who.int/topics/en La santé de A à Z


Human African trypanosomiasis http://www.who.int/trypanosomiasis_african Trypanosomiase humaine africaine


Immunization, Vaccines and Biologicals http://www.who.int/immunization Vaccination, Vaccins et Biologiques


Influenza https://www.who.int/influenza Grippe


International Health Regulations http://www.who.int/ihr Règlement sanitaire international


International travel and health http://www.who.int/ith Voyages internationaux et santé


Leishmaniasis http://www.who.int/leishmaniasis Leishmaniose


Leprosy http://www.who.int/lep Lèpre


Lymphatic filariasis http://www.who.int/lymphatic_filariasis Filiariose lymphatique


Malaria http://www.who.int/malaria Paludisme


Middle East respiratory syndrome coronavirus
(MERS-CoV)


https://www.who.int/emergencies/mers-cov Coronavirus du syndrome respiratoire du 
Moyen-Orient (MERS-CoV)


Neglected tropical diseases http://www.who.int/neglected_diseases Maladies tropicales négligées


Onchocerciasis http://www.who.int/onchocerciasis Onchocercose


OpenWHO  https://openwho.org/   OpenWHO


Outbreak news http://www.who.int/csr/don Flambées d’épidémies


Poliomyelitis http://www.polioeradication.org Poliomyélite


Rabies http://www.who.int/rabies Rage


Schistosomiasis http://www.who.int/schistosomiasis Schistosomiase


Smallpox http://www.who.int/csr/disease/smallpox Variole


Soil-transmitted helminthiases http://www.who.int/intestinal_worms Géohelminthiases


Trachoma http://www.who.int/trachoma Trachome


Tropical disease research http://www.who.int/tdr Recherche sur les maladies tropicales


Tuberculosis http://www.who.int/tb and/et http://www.stoptb.org Tuberculose


Weekly Epidemiological Record http://www.who.int/wer Relevé épidémiologique hebdomadaire


WHO Lyon Office for National Epidemic 
Preparedness and Response


http://www.who.int/ihr/lyon Bureau OMS de Lyon pour la préparation
et la réponse des pays aux épidémies


WHO Pesticide Evaluation Scheme (WHOPES) https://www.who.int/whopes/resources Schéma OMS d’évaluation des pesticides 


Yellow fever http://www.who.int/csr/disease/yellowfev Fièvre jaune 


Zika virus disease https://www.who.int/emergencies/diseases/zika Maladie à virus Zika
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HW Health and care workers 


IFR Infection fatality ratio 


MIS-C Multisystem inflammatory syndrome in children 


PHSM Public health and social measures 


PTRS Probability of technical and regulatory success 


VOC Variant of concern 
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1 Executive summary 


Following the WHO declaration of novel coronavirus as a public health emergency of international concern 
on 30 January 2020, the main global immunization partners developed a global COVID-19 vaccination 
strategy, through the Access to COVID-19 Tools Accelerator (ACT-A) Vaccines Pillar (COVAX), led by WHO. 
The strategy set two linked goals, to protect individual and public health and to minimize societal and 
economic impact, by focusing vaccination efforts on reduction of mortality, hospitalization and severe 
disease. Building on the strategy and anticipating initial supply constraints, COVAX set out to provide 
vaccine supply fairly and equitably by deploying two billion doses to vaccinate at least 20% of each 
country’s population by the end of 2021. 


Since then, powerful tools – including vaccines – have been developed to fight the pandemic. Globally, 
there are at least 17 vaccines in use, with 5.4 billion doses administered as of 6 September 2021, and 
another ~300 vaccine candidates in clinical and preclinical development. If used according to WHO 
recommendations, the 3.8 billion doses deployed as of 26 July 2021 would have been sufficient to cover 
the initial target of 20% of the population in every country, nearly halving the proposed time to achieve 
the 2021 global goal. However, the world is not on track to meet this ambition, with the great majority of 
high-income countries (HICs) exceeding the target and very few low-income countries (LICs) being able to 
vaccinate even those most at risk of severe disease or death. 


Meanwhile countries have been racing to set out vaccination coverage ambitions for 2021–2022. Often, 
these newly-set targets do not appear to take account of specific health goals, scientific uncertainties, 
underlying country demographics or resource implications and could, therefore, lead to suboptimal 
outcomes in the effort to end the acute phase of the pandemic.  


Targets are also uncoordinated among countries: the adoption of plans with an exclusive national focus 
that disregards the global nature of the pandemic undermines the efforts to limit the spread of the virus. 
Lack of cross-country coordination will send weak signals to investors and manufacturers and will affect 
future availability of resources for research and development, manufacturing, purchase and delivery of 
vaccines. Uncoordinated target-setting also risks further increasing inequities with dire health 
consequences, particularly in lower-income settings, and economic consequences for all countries. 


The Global COVID-19 Vaccination Strategic Vision for 2022 – technical document is aimed at technical 
audiences in order to inform and stimulate debate on the COVID-19 vaccination agenda for 2022. 
Specifically, the technical document will be leveraged to: 1) support and inform country-specific 
vaccination targets and global vaccination goals for 2022 accounting for key uncertainties; 2) promote a 
coordinated and equitable approach to COVID-19 vaccination globally as part of the broader pandemic 
control strategy; and 3) inform global policy-making, access efforts and investment decisions by financial 
and donor institutions, research and development groups, and vaccine manufacturers.  


The technical document proposes a conceptual “Goal Framework” identifying possible socioeconomic 
and health goals, set out along a continuum which countries and the international community as a whole 
can pursue with vaccination efforts. In contrast to setting coverage targets as goals in themselves, the 
framework emphasizes the importance of defining explicit socioeconomic and health goals and working 
towards equitable outcomes for all, both within and between countries.  


Additionally, the technical document contains various analyses, such as country targets that have been 
announced to date, progress in their implementation, current scientific knowledge and uncertainties, 
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health and economic returns to vaccination, doses required and supply available, and drivers of costs and 
programmatic constraints, as well as important investments to date. 


Leveraging the framework and the analysis, the following elements are highlighted towards building a 


consensus for a Global COVID-19 Vaccination Strategic Vision for 2022: 


• Vaccination targets must be globally coordinated and countries need to move together to 
achieve a series of goals. A coordinated approach reinforces the sense of equity between 
countries, which has already suffered given significant coverage disparities during the course of 
the past year. Nationalistic approaches (such as the rollout of vaccines to younger populations or 
of booster doses in higher-income country settings in the face of scientific uncertainty) are a moral 
and strategic failure when lower-income countries have not yet had an opportunity to protect 
their most vulnerable populations. Nationalistic approaches also represent a lost opportunity 
for more effective disease control, which could both slow the emergence of variants of concern 
(VOCs) and reinforce economic growth in an interconnected global economy. Indeed, the 
emergence of VOCs can lead to new waves of infection and threaten to reinstate control measures 
even in countries with high vaccination coverage.  


• Country-specific vaccination targets should be driven by setting clear goals and analysis of what 
is required to achieve them while taking account of local circumstances, including demographic, 
priority population distribution, and broader context (e.g. humanitarian crisis). While many global 
goals have been described so far in terms of a share of total population to be reached equally 
across all countries, this may trigger unintended vaccination strategies (such as vaccination of 
children in countries with younger demographic structures) with uncertain benefits and possibly 
inefficient use of limited resources. This work argues for a move away from this approach. 


• Mitigating future risks is important. While several unknowns are at play and evidence is being 
gathered (e.g. on longer-term impacts of mild disease, vaccine safety, dosing and effectiveness in 
younger age cohorts, VOCs), decisions are needed now about investments that will determine the 
opportunities of the near future. Notably, assuring global supply – in order potentially to expand 
vaccination programmes – is key while allowing greater clarity about policy and programmatic use 
over time.  


• There are four discrete steps that countries and the global community could choose to pursue 
on the pathway to full global recovery: 
 


o The first step in this chain focuses on reducing the highest risk of mortality by 
vaccination of older populations and other high-risk groups. This step is: 1) scientifically 
sound and proven to be efficient in reducing deaths and hospitalizations; 2) already 
established as a global goal and an unfinished agenda for which the speed of 
implementation has important global equity, health and economic implications; and 3) 
feasible in all countries now from supply, financing and programmatic perspectives. 


o The second step of reducing the disease burden and limiting the impact on the health 
system expands vaccination to the full adult population. This step: 1) provides important 
health returns on investment and is likely to be required for the resumption of 
socioeconomic activity; 2) is supported by political will and significant ongoing 
investments; and 3) could be feasible for the majority of countries (with external support 
for lower-income countries) in 2022. 


o The evidence supporting the rationale for potential third and fourth steps towards 
reducing virus transmission and preventing future risks by vaccinating larger shares of 
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younger populations – i.e. adolescents and younger children respectively – is still being 
developed. There is insufficient scientific evidence relating to the impact of VOCs (e.g. on 
vaccine performance for various outcomes, pace of resurgence), unknown trade-offs 
between natural versus vaccine-induced immunity, longer-term impacts of mild disease, 
and vaccine safety evidence in younger age groups. Furthermore, these steps require 
substantially greater financial and programmatic investment, raising concerns about 
trade-offs vis-à-vis other health, non-health, and pandemic recovery investments across 
country settings, particularly at high dose requirements.  


In light of the above, this technical document offers three options for a single Global COVID-19 
Vaccination Strategic Vision for 2022, as follows:  


A. Retain the still-unfinished agenda of ‘Older adult and high-risk group global vaccination goal’ 
aiming at reducing highest risk of mortality while keeping public health and social measures 
(PHSM) in place when needed for crisis response. The world is struggling to meet this goal which 
was set for 2021; restating it provides an opportunity to attract the level of focus and attention 
needed before further levels of ambition are laid out. The downside of this option is that no 
supplies and resources are planned for pursuing more ambitious goals. If vaccine nationalism 
continues to prevail, this will leave resource-constrained countries far behind.  


B. Collectively pursue an “all adults global vaccination goal with risk mitigation” for 2022, aiming 
at reducing disease burden and limiting health system impact and putting countries on a 
trajectory toward resuming socioeconomic activity. This vision provides important health 
returns on investment and is actively pursued and implemented in most higher-income settings. 
Establishing this as the global goal creates a level playing field for countries to move together, 
leaving no one behind. This option also proposes to put in place a risk mitigation strategy by 
securing the systems and supply investments needed to secure the goal (e.g. should boosters be 
needed) or advance further (e.g. younger age groups) if deemed necessary once scientific 
uncertainties are cleared.  


C. An ambitious, no-regret “all age groups (universal) global vaccination goal” aiming to mitigate 
future health risks for full global recovery. Although the necessity of all-age vaccination is unclear 
at this time, the evidence on the scientific rationale and product development evidence are 
underway. Setting such an ambitious goal for 2022 would imply very important investments, yet 
there is an opportunity to leverage this goal for the wider common benefit. Living at a time of 
unprecedented challenge and attention to vaccines as key public health tools, a universal COVID-
19 vaccination effort could both mitigate future risks related to this disease as well as strengthen 
primary health-care systems and other immunization activities. 


Making a clear choice on a single global collective ambition, and consolidating current fragmented 
targets, will enhance equal opportunities for all countries. With this ambition in mind, each country will 
determine its own steps toward that global goal under national sovereignty and adapted to its local 
circumstances.  


The Global COVID-19 Vaccination Strategic Vision for 2022 was submitted to the WHO Strategic Advisory 
Group of Experts on Immunization (SAGE) for critical appraisal on 29 June 2021. SAGE deliberated and 
expressed preference for Option B, namely an “All adult global vaccination strategy with risk 
mitigation” as its recommended global goal for 2022, inspired by a vision to enhance feasibility, 
sustainability and equity of outcomes and recognizing the substantial scientific uncertainties inherent in 
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Option C.  SAGE recognized that vaccination of adolescents and children, towards a universal 
immunization approach may be needed in future and emphasized the importance of market preparedness 
to ensure equitable health outcomes. 


SAGE’s critical appraisal will be reviewed by WHO during the month of August 2021 for deliberation on 
the way forward in the fight against the pandemic. Additional analysis will be conducted and new 
evidence collected on an ongoing basis so that the strategic thinking is periodically updated as warranted 
by the evidence, including individual country aspirations. 


While the Global COVID-19 Vaccination Strategic Vision for 2022 – technical document guides the 
technical community in goal-setting, the description of policy options to achieve the various goals 
continues through regular policy forums led by WHO.  
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2 Background 


2.1 Initial response to the COVID-19 pandemic in 2020 


During the first months of the COVID-19 pandemic, when vaccines were in the early stages of preclinical 
and clinical development, the main global immunization partners developed a Global COVID-19 
Vaccination Strategy, through the Access to COVID-19 Tools Accelerator (ACT-A) Vaccines Pillar (COVAX), 
led by WHO. The strategy was based on two linked goals:   


1. to protect individual and public health by reducing the burden of disease related to COVID-19 
and by protecting the capacity of health systems to care for COVID-19 and non-COVID-19 patients 
(i.e. the “lives” goal); and 


2. to minimize societal and economic impact, thereby enabling society and the economy to function 
with confidence without risking the health of the community and that of its health systems (i.e. 
the “livelihoods” goal).  


In practice, a global COVID-19 vaccination programme would deliver on both goals primarily by focusing 
vaccination efforts on the reduction of mortality, hospitalization and severe disease. Building on the 
WHO Global COVID-19 Vaccination Strategy and anticipating one or more effective vaccines in the future 
which would be subject to significant initial supply constraints, COVAX set out to provide vaccine supply 
fairly and equitably. COVAX set a target of 2 billion doses, aiming to ensure that at least 20% of each 
country’s population could be vaccinated by the end of 2021. This level of supply was estimated to be 
sufficient to vaccinate both health workers and care workers and those at the highest risk of severe 
disease and death (e.g. older adults and people with co-morbidities that increased their risk of disease).1  


The WHO Strategic Advisory Group of Experts on Immunization (SAGE) endorsed a recommendation for 


a Values Framework for the allocation and prioritization of COVID-19 vaccination.2 The Framework laid 


out six principles and 12 objectives to support the achievement of the dual strategy goals, plus an 


accompanying Roadmap for prioritizing the uses of COVID-19 vaccines in the context of limited supply 


(Prioritization Roadmap).3 The Prioritization Roadmap guided countries towards a stepwise prioritization 


of target populations to achieve maximum public health impact during this initial period of constrained 


 
1  COVAX, the ACT-Accelerator vaccines pillar. Geneva: World Health Organization 
(https://www.who.int/publications/m/item/covax-the-act-accelerator-vaccines-pillar, accessed 3 August 2021). 
2 WHO SAGE values framework for the allocation and prioritization of COVID-19 vaccination. Geneva: World Health 
Organization 2020 (https://apps.who.int/iris/bitstream/handle/10665/334299/WHO-2019-nCoV-
SAGE_Framework-Allocation_and_prioritization-2020.1-eng.pdf?sequence=1&isAllowed=y, accessed 3 August 
2021). 
3 Roadmap for prioritizing the uses of COVID-19 vaccines in the context of limited supply. Geneva: World Health 
Organization; 2020 (updated July 2021) (https://www.who.int/publications/i/item/who-sage-roadmap-for-
prioritizing-uses-of-covid-19-vaccines-in-the-context-of-limited-supply, accessed 3 August 2021).  
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vaccine supply.4 A fair allocation mechanism was also established for COVID-19 vaccines purchased 


through the COVAX Facility.5 


 


2.2 Current context 


Over 18 months have now passed since January 2020 when WHO declared the novel coronavirus a public 
health emergency of international concern. Since then, and motivated by the tremendous suffering 
COVID-19 has caused across the world, scientific understanding of SARS-CoV-2 and COVID-19 has 
progressed rapidly through research activities across the globe and powerful tools – including vaccines –
have been developed to fight the pandemic. Globally, 17 vaccines are now in use, with 3.8 billion doses 
administered as of 26 June 2021. Some 75% of these have been administered by only 10 countries and 
fewer than 1% in low-income countries (LICs) as a whole. If used in line with WHO recommendations, 
this number of doses would already have been sufficient to cover the initial target of 20% of the 
population in every country — indeed supply projections for the full year far exceed it. But the world is 
not on track to meet that ambition. While the great majority of high-income countries (HICs) have 
exceeded the 20% target, as of early September, only 12 low- and middle-income countries (LMICs – out 
of 47) and no LICs have reached it. Together they represent just 108 million of the 2.5 billion people living 
in these countries6, supporting the fact that vaccine supply currently remains limited and its distribution 
is highly inequitable.7 


Meanwhile diverging vaccine coverage ambitions for 2021–2022 are now apparent. Some countries are 
pursuing “no regrets” approaches to reducing disease and minimizing transmission by vaccinating anyone 
for whom vaccine use has been authorized. Others are considering how broadly to scale their programmes 
and are contemplating what they need to do in order to relax public health and social measures (PHSM) 
sustainably in pursuit of social and economic recovery.  


 


2.3 Rationale and objectives for this work  


Given the dynamics of an ongoing pandemic and the dual goals of protecting both lives and socioeconomic 
well-being, individual countries are setting ambitious vaccination coverage targets. However, these 
efforts are uncoordinated and the resource requirements and implications associated with the targets 
are not made explicit.  


Such uncoordinated target-setting is likely to further exacerbate the already unequal distribution of 
vaccines and thus constrain the overall impact of efforts to combat COVID-19. This will both prolong the 


 
4 Whereas the Global Strategy and the SAGE values framework addressed allocation of vaccine supply between 
countries, the Prioritization Roadmap addressed only vaccine use within countries. 
5 Fair allocation mechanism for COVID-19 vaccines through the COVAX facility. Geneva: World Health Organization; 
2020 (https://www.who.int/publications/m/item/fair-allocation-mechanism-for-covid-19-vaccines-through-the-
covax-facility, accessed 3 August 2021).  
6 Excluding India who also reached 20% lately 
7 As defined by 40 doses administered per 100 population (at least 20% theoretical coverage, assuming most 
vaccine types require two doses) as of 26 July 2021  (WHO COVID-19 Dashboard, using the World Bank list of 
economies). 
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pandemic unnecessarily and delay global recovery. Without a globally coordinated approach to pandemic 
control – one in which vaccination is one of a broader range of tools – the pandemic will trigger further 
declines in gross domestic product (GDP) around the world. Trillions of dollars are at stake. The burden 
on every country – even those with some of the highest vaccine coverage and access rates – will continue 
to increase.8 In the absence of a global, time-specific strategic vision, this race towards ever more 
ambitious vaccination coverage targets may, rather perversely, sustain the pandemic by allowing more 
variants of concern (VOCs) to emerge and place unnecessary strain on health systems.9  


It is thus crucial for countries to take informed, evidence-based decisions in setting their vaccination 
targets so that population coverage goals are based on both a clear understanding of benefits, risks, 
resource requirements, externalities and key uncertainties and respect for national as well as global 
ethical and equity commitments. Such an approach to vaccine strategic planning will result in more 
sustainable choices and yield greater benefits for all.  


Strategy decisions need to be evidence-based while clearly ascertaining, specifying and accounting for 
sources of uncertainty, some of which will be resolved during the period covered by the strategic vision. 
At the time of writing, some aspects of the COVID-19 vaccine strategic vision are already clear, especially 
regarding the direct impact of the vaccines and the need to prioritize health and care workers (HWs) and 
those at highest risk. Conversely, active data-gathering, synthesis and deliberation about evidence is still 
ongoing in order to provide the answers to questions relating to strategic trade-offs. Among other 
issues, these questions relate to matters such as duration of protection, need for booster or additional 
primary series doses, virus evolution, the potential threat posed by VOCs, the full clinical impact of disease 
and infection, the ability of vaccines to reduce transmission and the potential impact of endemic disease 
circulation among low-risk cohorts in generating natural immunity. Individual countries and the 
international community as a whole need to weigh these uncertainties carefully when determining the 
size and best use of resources and assessing their capacity to mitigate risk. Some investments are clearly 
and unambiguously needed while others will have to be entered into on a contingent basis as the evidence 
accumulates over the coming months. 


 
8 The economic case for global vaccinations. Paris: International Chamber of Commerce; 2021 
(https://iccwbo.org/publication/the-economic-case-for-global-vaccinations/, accessed 19 March 2021). The paper 
demonstrates the economic costs of suboptimal vaccine distribution to the international trading system on the 
global scale, showing that even if a particular country has access to the vaccine, it ‘‘experiences a sluggish recovery 
with a drag on its GDP’’ if its trading partners do not have such access. The economic costs borne by wealthy 
countries in the absence of multilateral coordination guaranteeing vaccine access and distribution range between 
US$ 203 billion and US$ 5 trillion, depending on the strength of trade and international production network 
relations. 
9 An uncoordinated, “me-first” approach to vaccination not only condemns the world’s poorest and most 
vulnerable to unnecessary risk, it is strategically and economically self-defeating (SPRP 2021). Geneva: World 
Health Organization (WHO coronavirus (COVID-19) dashboard (https://covid19.who.int/, accessed 24 March 2021). 
The Lancet COVID-19 Commission Task Force on Public Health Measures to Suppress the Pandemic. 2021. SARS-
CoV-2 variants: the need for urgent public health action beyond vaccines 
(https://covid19commission.org/commission-publications, accessed 7 August 2021). 
(https://static1.squarespace.com/static/5ef3652ab722df11fcb2ba5d/t/60a3d54f8b42b505d0d0de4f/1621349714
141/NPIs+TF+Policy+Brief+March+2021.pdf, accessed 26 August 2021). 
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Global leaders are calling for joint efforts to end the pandemic.10 Fresh thinking about global targets is 
underway with recent calls for action by the African Union (AU), G7, G20, International Monetary Fund 
(IMF), World Bank, WHO and others.11,12,13,14,15,16 WHO, in collaboration with its key global, regional and 
national stakeholders, believes there is a compelling need to consolidate these targets and develop a 
clear Global COVID-19 Vaccine Strategic Vision for 2022.  


The present work aims to stimulate technical debate on a strategic vision for 2022 and inform:  


• individual national vaccination targets and global vaccination goals for 2022 in light of key 
uncertainties; 


• an equitable approach to COVID-19 vaccination globally, as part of the broader pandemic control 
strategy; 


• global policymaking and access efforts, investment decisions by financial and donor institutions, 
R&D groups and vaccine manufacturers and country planning and programmatic work.  


Although this work focuses on the role of vaccination, this must always be considered in the broader 
context of reinforcing primary health care – leaving no one behind. As will be made clear in the analysis, 
the capacity of health-care systems across countries is a critical factor in combating this pandemic 
successfully. 


 


2.4 Governance and technical document development process 


This technical document was developed by a multi-partner task team comprising representatives from 
global and regional organizations. The task team met weekly from April to June 2021, building on the work 
of existing working groups and ongoing analytical efforts across the COVAX partnership and beyond. A 
broader ad-hoc Strategy Working Group comprising more than 30 individuals from country, regional and 
global institutions across many constituencies met three times during the course of the work to provide 


 
10 Secretary-General's remarks to event on pandemic preparedness and response financing architecture. New York 
(NY): United Nations; 2021 (https://www.un.org/sg/en/content/sg/statement/2021-04-26/secretary-generals-
remarks-event-pandemic-preparedness-and-response-financing-architecture, accessed 8 August 2021). 
11 The goal is to vaccinate 60% of Africans by 2022: Africa CDC. South African Broadcasting Corporation, 15 January 
2021 (https://www.sabcnews.com/sabcnews/the-goal-is-to-vaccinate-60-of-africans-by-2022-africa-cdc/, accessed 
9 August 2021). 
12 G7 Carbis Bay Summit Communique and Health Declaration. G7, 11–13 June 2021 (https://www.g7uk.org/, 
accessed 9 August 2021). 
13 G20 Summit and events, December 2020–December 2021 (https://www.g20.org/, accessed 9 August 2021). 
14 Agarwal R, Gopinath G. A proposal to end the COVID-19 pandemic. IMF Staff Discussion Notes. Washington (DC): 
International Monetary Fund; 2021 (https://www.imf.org/en/Publications/Staff-Discussion-
Notes/Issues/2021/05/19/A-Proposal-to-End-the-COVID-19-Pandemic-460263, accessed 9 August 2021). 
15 Call to action on COVID vaccine access for developing countries by heads of World Bank Group and International 
Monetary Fund. Washington (DC): World Bank and International Monetary Fund; 2021 
(https://www.imf.org/en/News/Articles/2021/06/03/pr21157-wb-and-imf-heads-call-to-action-covid-vaccine-
access-developing-countries, accessed 9 August 2021). 
16 Director-General’s opening remarks at the World Health Assembly – 24 May 2021. Geneva: World Health 
Organization; 2021 (https://www.who.int/director-general/speeches/detail/director-general-s-opening-remarks-
at-the-world-health-assembly---24-may-2021 , accessed 9 August 2021).  
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strategic direction. Terms of reference for both the task team and the ad-hoc Strategy Working Group are 
available in Annex I.  


 


2.5 Methodological approach 


The Global COVID-19 Vaccination Strategic Vision for 2022 – technical document has been developed 
following several analytical steps, namely: 


1. Development of a goal framework, identifying a continuum of potential socioeconomic and 
health goals that could be pursued, with vaccination efforts and related scientific uncertainties 
mapped onto it. 


2. Scenario analyses of: 


• possible vaccination targets for achieving each goal, including modelled health impacts; 


• resource requirements for achieving each goal, including programmatic vaccine dose 
requirements, procurement costs and country operational costs for vaccine delivery; 


• resource availability, including available supply and financial and system constraints. 


3. A goal synthesis was conducted to: 


• identify countries’ current vaccination ambitions relative to the goal framework;  


• identify barriers on the path towards goals; 


• identify the incremental benefits for moving between goals. 


4. In light of the framework, the scenario analysis and the goal synthesis, three options for an 
updated single global strategic vision have been developed. 


A schematic representation of this methodological approach is set out in Exhibit 1. 


Exhibit 1. Methodological approach and document outline 
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It is important to emphasize that the scenarios used for this analysis were chosen to explore possible 
trajectories and the resilience of proposed strategic options to different types of uncertainty. They do not 
constitute forecasts by WHO or any of its participating partners as to the likely trajectory of the pandemic 
nor of any anticipated vaccine performance, regulatory or policy decisions. Neither do these scenarios 
represent any judgement by WHO or participating partners about their relative desirability.   
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3 Conceptual Goal Framework 


3.1 Structure and rationale 


The development of the conceptual Goal Framework (also simply referred to as the “Goal Framework” 
or “Framework” hereafter) builds on WHO’s broader COVID-19 Strategic Preparedness and Response 
Plan (SPRP) first published in 2020 and updated in 2021.17 The SPRP outlines a comprehensive approach 
to suppress transmission, reduce exposure, prevent infection and reduce disease and death. The plan also 
identifies interconnected and systematic interventions to achieve this (Exhibit 2). As one of the SPRP’s  
pillars, vaccination must be deployed in combination with other PHSM, diagnostics, therapeutics and 
broader health-system functions to constitute a comprehensive response to COVID-19 that also builds 
resilience against future disease threats. The SPRP’s strategic objectives inform and align with the health 
and socioeconomic dimensions of the Global COVID-19 Vaccine Strategic Vision Goal Framework. 


Exhibit 2. Public health and social measures are supported by multiple response pillars 


 


Like the 2020 COVID-19 Global Vaccination Strategy, the Goal Framework is anchored to the dual 
ambitions of 1) protecting health and 2) protecting social and economic welfare, extending the “lives” 


 
17  COVID-19 Strategic Preparedness and Response Plan (SPRP 2021). Geneva: World Health Organization; 2021 
(https://www.who.int/publications/i/item/WHO-WHE-2021.02, accessed 9 August 2021).  
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and “livelihoods” goals from 2021 to a continuum of goals throughout 2022 (Exhibit 3). The socioeconomic 
dimension of the Goal Framework is itself a continuum stretching from more to less stringent PHSM, which 
in turn is assumed to lead to increasing social and economic activity (horizontal axis of Exhibit 3). In the 
absence of vaccination, any movement along this socioeconomic dimension achieved by relieving PHSM 
interventions is associated with an increased effective reproductive number (i.e. accelerating 
transmission) of the SARS-CoV2 virus. This results in increased health impacts in the form of cases, deaths 
and strain on health-care systems, leading to further loss of life, health and well-being. 


The health dimension of the Goal Framework (the vertical axis of Exhibit 3) is also represented by a 
continuum moving from severe to less severe outcomes at population level. The sequencing of goals along 
the health dimension provides continuity with the 2020 strategy by prioritizing the reduction of severe 
disease (and its associated mortality and capacity to overwhelm health systems) as a means of achieving 
goals for both lives and livelihoods. 


The Framework connects these two dimensions, making the key assumption that every country’s 
underlying ambition over the 2021–2022 period is to use vaccination as a tool to reach a “new normal” 
– with social and economic activity resumed to the greatest extent possible while minimizing negative 
health impacts and building back better, including stronger health systems. Because movement to more 
“normal” settings of social and economic activity implies greater transmission potential, higher 
vaccination coverage targets are required to achieve and maintain health goals at the same level while 
countries reduce PHSM. How far and how high vaccine coverage must go and be maintained to return 
societies to a normal state, without risking surges in cases, remains unknown; as a result, the ultimate 
vaccine goal is to extend vaccination as far as is needed as swiftly as possible.  


By applying this logic, the Framework provides options for different combinations of socioeconomic and 
health goals that countries may commit to over time.18 In the context of this pandemic, health and 
socioeconomic goals are inextricably linked and this set of combinations is not exhaustive. The level of 
vaccination ambition for each target factors in both demographics and the strength of health systems, 
viral transmission patterns and the vaccine products being used (see Key uncertainties and other 
considerations below). The Framework is not intended to represent an endorsement of any specific 
combination of goals and vaccination targets, but rather to lay out the possible options in a way that is 
clear both for countries and for the international community as a whole. These combinations of health 
and socioeconomic goals yield four levels of aspiration for vaccination coverage, namely: 


• Low: the minimum level of vaccination needed to protect the most vulnerable population 
groups who have the highest risk of severe outcomes. Existing PHSM should be maintained 
as vaccines are being rolled out – with different stringency levels depending on transmission 
intensity, capacity and country context. Achieving this goal will have the greatest impact in 
reducing mortality. 


• Medium: an intermediate level of vaccination, delivered while PHSM are in force in order to 
reduce disease burden and protect the health system from being overwhelmed as PHSM are 
relaxed, or to achieve an equivalent reduction in mortality while fully resuming some 
socioeconomic activity. 


 
18 “It is well understood that there can be no lasting end to the economic crisis without an end to the health crisis. 
Pandemic policy is thus economic policy.” IMF Blog, 21 May 2021. Washington (DC): International Monetary Fund; 
2021 (https://blogs.imf.org/2021/05/21/a-proposal-to-end-the-covid-19-pandemic/, accessed 9 August 2021).  
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• High: the level of vaccination needed to reduce SARS-CoV-2 transmission and disease burden 
while protecting the health system from being overwhelmed when PHSM are reduced to 
travel measures only. 


• Very high: the highest level of vaccine coverage, with the intention of reducing viral 
transmission, including curbing the emergence and transmission of VOCs while lifting all 
society-wide PHSM.  


It is important to stress the dynamic nature of the Goal Framework. The Framework embodies the 
assumption that a specified combination of health-socioeconomic goals can be achieved at a given 
level of vaccination. If the aim becomes to attain the same health goal with fewer PHSM in place, 
vaccination coverage would need to increase (as we move from left to right). Importantly, modelling 
shows that reducing PHSM too early in the course of vaccine rollout reduces the public health benefit 
of the programme, because transmission rates increase before the maximum impact of vaccination is 
reached (Annex IV). 


The conceptual Goal Framework (Exhibit 3) is intended to help countries make more explicit the rationale 
for their vaccination coverage targets at a given point in time. It is also intended to facilitate dialogue 
between countries and with global partners about where collective action is most needed together with 
the trade-offs involved in pursuing different goal combinations. In contrast to setting coverage targets as 
goals in themselves, the Framework emphasizes the importance of defining explicit health and 
socioeconomic goals which then drive coverage targets that are tailored to country characteristics. This 
approach reinforces working towards equitable outcomes for all within and between countries, in a 
specified time period. In this Goal Framework, vaccination is positioned as an instrument to achieve 
outcomes which are both informed and equitable.  


Exhibit 3. The conceptual Goal Framework 
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Exhibit 3: The socioeconomic dimension (horizontal axis) begins with: 1) stringent PHSM in place (forms of stay-at-home 
policies, business closures and gathering and movement restrictions), moving to 2) less stringent PHSM (e.g. masks, distancing, 
travel measures), to 2) only travel measures in place at points of entry with a “new normal” of restored economic and social 
activity within national borders, and finally to 4) lifting travel measures to return to a “new normal” both domestically and 
with international trade and travel. At all stages along the socioeconomic goal continuum it is assumed that routine public 
health measures are in place (e.g. testing, contact tracing and isolation/quarantine, with intensity and scope calibrated to the 
epidemiological setting). In the absence of vaccination, movement along the socioeconomic dimension by releasing PHSM is 
associated with increases in the effective reproductive number (i.e. acceleration of transmission). 


The health dimension begins from the goal of: 1) reducing COVID-19 mortality and protecting health workers (many of whom 
face higher SARS-CoV-2 occupational exposure risk), followed by the goal of 2) reducing COVID-19 disease burden (including 
long COVID) and protecting the health system (including avoiding being overwhelmed by COVID-19 cases and maintaining 
delivery of other essential services), and finally the goal of 3) reducing transmission, thereby also further reducing severe 
disease and death and constraining the emergence of variants which may undermine vaccine impact.  


Note that frameworks for considering the trade-offs between protecting lives or protecting livelihoods 
have been developed to help countries calibrate their PHSM and can be used along with the Goal 
Framework in this COVID-19 vaccination strategic vision to assess qualitatively the impact of combining 
vaccination targets with different PHSM. Importantly, we note that PHSM vary in their feasibility of 
implementation across various age groups and settings.19 


 


3.2 Establishing vaccination targets within the Framework 


As countries increase their vaccination reach, the guidance presented in the SAGE Prioritization 
Roadmap highlights the sequence in which groups could be considered for priority use of limited vaccine 
supply at different levels of vaccination ambition, both as vaccine supplies becomes available and in 
different epidemiological settings (e.g. community transmission, sporadic outbreaks or clusters of cases, 
and no cases). In line with this Goal Framework, the roadmap treats groups according to the principles 
and objectives of the SAGE Values Framework. Groups are therefore prioritized for multiple reasons in 
the roadmap (e.g. preserving essential societal functions and observing ethical principles) and not only to 
maximize health benefits. The roadmap recommends that health workers at high risk of exposure and 
older adults be prioritized for initial vaccine supply in most settings, in line with the initial targets and 
rationale of the 2020 Global Vaccination Strategy and COVAX Fair Allocation Mechanism to protect health 
workers (and thus health-care systems) and reduce mortality. It should be noted that for vaccine supplies 
sufficient for less than 50% of the population as a whole, the roadmap does not recommend prioritizing 
vaccination of adolescents and children except for those at high risk of severe disease due to specific 
comorbidities, and only as vaccines are authorized for use in these age groups.  


While countries are encouraged to follow the roadmap for context-specific sequencing of groups, the 
analyses informing the Global COVID-19 Vaccine Strategic Vision Goal Framework use an age-descending 
prioritization order for vaccination targets. This is not intended to indicate recommended policies on 
implementing vaccination which is the remit of national technical advisory groups, and in WHO the 
Strategic Advisory Group of Experts on Immunization (SAGE) but was used as described here. For this goal 
and strategy technical work, age was chosen as a simplifying approach because it is the most consistent 


 
19 Sustaining lives and livelihoods: a decision framework for calibrating social and movement measures during the 
COVID-19 pandemic. Geneva: World Health Organization; 2020 
(https://www.who.int/publications/i/item/9789240017948, accessed 9 August 2021). 
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risk factor for severe disease and death from COVID-19 in diverse settings around the world, with an 
exponentially higher infection fatality rate at older ages.20 In addition, some other COVID-19 risk factors 
(e.g. comorbidities) are correlated with age.21, 22 Feedback from national immunization programmes in 
planning for and implementing early COVID-19 vaccine rollout has indicated that age-based strategies are 
programmatically feasible across diverse settings, whereas identifying priority groups for vaccination 
based on other risk factors may be more challenging. Because of the age-correlated risks of SARS-CoV-2 
transmission and COVID-19 hospitalization and death, modelling across multiple country settings finds 
that the age-descending prioritization strategy performs best under almost all assumptions if the public 
health goal is to avert deaths and hospitalizations.23  


This approach is consistent with the SAGE prioritization roadmap, which strongly emphasizes the 
importance of protecting the vulnerable first in order to reduce mortality before expanding vaccination 
to younger or less at-risk populations. This approach can also account for the range of demographic 
structures in different countries and hence promotes an epidemiologically-driven and efficient use of 
resources.  


By choosing this age-descending approach, mortality reduction and preventing the overwhelming of the 
health system are implicitly positioned as primary goals. These two goals were agreed in 2020 during the 
acute stage of the pandemic but they remain an unfinished agenda that is threatened by continued 
inequitable global access to vaccines.  


Comparison of the age-descending prioritization approach with alternative vaccination prioritization 
strategies is presented in Annex II: Vaccination targets and uncertainties associated with the conceptual 
Goal Framework. 


By adopting the age-descending prioritization approach, the four qualitative levels of vaccination 
coverage in the conceptual Goal Framework are mapped as follows: 


- Low: older adults and high-risk groups 


- Medium: all adults 


- High: adults and adolescents 


- Very high: include children. 


 
20 O’Driscoll M, Ribeiro Dos Santos, G, Wang L, Cummings DAT, Azman AS, Paireau J et al. Age-specific mortality 
and immunity patterns of SARS-CoV-2. Nature. 2021;590:140–5 (https://www.nature.com/articles/s41586-020-
2918-0, accessed 9 August 2021). 
21 Clark A, Jit M, Warren-Gash C, Guthrie B, Wang HHX, Mercer SW et al. Global, regional, and national estimates of 
the population at increased risk of severe COVID-19 due to underlying health conditions in 2020: a modelling 
study. Lancet Glob Health. 2020;8(8):e1003–7 
(https://www.sciencedirect.com/science/article/pii/S2214109X20302643, accessed 9 August 2021).  
22 Moore S, Hill EM, Dyson L, Tildesley MJ, Keeling MJ. Modelling optimal vaccination strategy for SARS-CoV-2 in 
the UK. PLoS Comput Biol. 2021 (https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1008849, 
accessed 9 August 2021). 
23 Saadi N, Chi Y-L, Ghosh S, Eggo RM, McCarthy C, Quaife M et al, Models of COVID-19 vaccine prioritisation: a 
systematic literature search and narrative review, MedRχiv. 2021 
(https://www.medrxiv.org/content/10.1101/2021.06.21.21259104v1, accessed 9 August 2021). 
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The Goal Framework and the age-descending prioritization strategy should not be interpreted as a 
policy recommendation by WHO or its partner agencies for vaccinating adolescents and children. Rather, 
the Framework sees this potential coverage target as implied by certain combinations of health and 
socioeconomic goals. Within the Framework, expanding vaccination coverage down to adolescents and 
children is implied by aiming for the health goal of reduced transmission, or of preserving the health goals 
of reduced mortality or disease burden while lifting PHSM to permit socioeconomic reopening.  


 


3.3 Uncertainties associated with the goals of the Framework 


The various combinations of health and socioeconomic goals in the Framework are supported by different 
levels of scientific knowledge. More ambitious vaccination coverage targets that extend vaccination to 
younger age groups are characterized by greater uncertainties. Key uncertainties may be roughly grouped 
into: 1) those which are epidemiology-related; and 2) those which are product (vaccine)-related. 


Exhibit 4 displays the main sources of uncertainties across the Framework. These are: 


1. Duration of protection: At this time, there is insufficient evidence to assess whether fully 
vaccinated individuals will require booster doses to prolong duration of protection, and how this 
may vary across vaccine platforms and products, and in different epidemiological settings (e.g. 
with different circulating VOCs). Several studies are underway with results expected in the coming 
months, but evidence across newer vaccine products will take time to accrue. The duration of 
protection from vaccines (and from natural infection) is a major uncertainty that will shape future 
epidemic dynamics and the feasibility of achieving any sustainable “herd immunity threshold”.24,25 
More information will have important implications for resource planning and sustainability of 
different goals highlighted in the Framework. 


2. Emergence of VOCs: multiple questions remain about the degree of threat posed by VOCs, both 
in terms of the frequency of their appearance and their ability to circumvent vaccine protection.26 
If VOCs are more transmissible but do not substantially reduce vaccine protection, higher 
population vaccination coverage (and/or vaccines that are even more effective in reducing 
transmission) is needed to secure a given health goal, and the speed of vaccination rollout 


 
24 Sandmann FG, Davies NG, Vassall A, Edmunds WJ, Jit M. The potential health and economic value of SARS-CoV-2 
vaccination alongside physical distancing in the UK: a transmission model-based future scenario analysis and 
economic evaluation, Lancet Infect Dis. 2021;21(7):P962–74. doi:10.1016/S1473-3099(21)00079-7. 
 
25 Saad-Roy CH, Wagner CE, Baker RE, Morris SE, Farrar J, Graham AL et al. Immune life history, vaccination, and 
the dynamics of SARS-CoV-2 over the next 5 years. Science. 2020;370(6518):811–8. doi:10.1126/science.abd7343. 
26 Cobey S, Larremore DB, Grad YH, Lipsitch M. Concerns about SARS-CoV-2 evolution should not hold back efforts 
to expand vaccination. Nat Rev Immunol. 2021;21:330–5. doi:10.1038/s41577-021-00544-9. 
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becomes critical to the magnitude of health benefits achieved.27 If VOCs erode vaccine protection 
against infection but protection against severe outcomes is retained, then higher vaccination 
coverage is needed to achieve the same health goals, as some of the indirect protection benefits 
(“herd effects”) of vaccination would be lost. In such scenarios, where the “infection-blocking” 
properties of vaccines are reduced by VOCs but the “disease-blocking” properties of vaccines are 
retained, vaccination strategies prioritizing older age groups and those at highest risk of severe 
disease are even more efficient in reducing mortality and health system impact.28,29 If VOCs reduce 
vaccine protection against severe outcomes, alternative vaccine products and boosters may be 
needed. This uncertainty poses questions regarding the need to set transmission reduction 
targets once disease burden and health system impact are brought under control as well as the 
need for booster doses targeted to VOCs. 


3. Vaccine performance in reducing transmission: The performance of different vaccines in use (and 
many in development) against viral transmission is still being assessed. Our effective ability to 
reach transmission reduction goals, including some level of herd immunity, through vaccination 
remains in question, particularly in the context of more transmissible VOCs. 


4. Safety/efficacy for children under 12 years of age: COVID-19 vaccines with WHO Emergency Use 
Listing (EUL) do not currently (September 2021) have regulatory authorization for use in children 
below the age of 12 years, and clinical trial evidence in younger age groups is still being accrued. 
Given the mostly mild disease profile in younger age groups and continued uncertainties around 
the role of children in transmission of SARS-CoV-2,30 careful consideration is needed of the 
benefit–risk assessment of vaccine use in these ages, both for individual protection and 
population public health impact. The feasibility of pursuing universal age vaccination as a means 
towards viral transmission reduction and full social and economic recovery therefore remains 
unknown.  


5. Endemic disease circulation: The scientific community continues to debate the potentially 
positive public health implications arising from endemic disease circulation at younger ages when 
infection is typically mild, for the purpose of population disease control.31,32 If SARS-CoV-2 
infection in early childhood confers a degree of durable natural immunity with no or only mild 
symptoms (as with some other circulating human coronaviruses), this would raise important 
questions about the degree of resources that should be devoted to building immunity through 


 
27 Hogan AB, Winskill P, Watson OJ, Walker PGT, Whittaker C, Baguelin M et al. Within-country age-based 
prioritisation, global allocation, and public health impact of a vaccine against SARS-CoV-2: a mathematical 
modelling analysis. Vaccine. 2021;39(22):2995–3006. doi:10.1016/j.vaccine.2021.04.002. 
28 Hogan AB, Winskill P, Watson OJ, Walker PGT, Whittaker C, Baguelin M et al. Within-country age-based 
prioritisation, global allocation, and public health impact of a vaccine against SARS-CoV-2: a mathematical 
modelling analysis. Vaccine. 2021;39(22):2995–3006. doi:10.1016/j.vaccine.2021.04.002. 
 
29 Moore S, Hill EM, Dyson L, Tildesley MJ, Keeling MJ. Modelling optimal vaccination strategy for SARS-CoV-2 in 
the UK. PLoS Comput Biol. 2021 (https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1008849, 
accessed 9 August 2021). 
30 Viner R, Waddington C, Mytton O, Booy R, Ladhani S, Panovska-Griffiths J, et al. Transmission of SARS-CoV-2 by 
children and young people in households and schools: a meta-analysis of population-based and contact-tracing 
studies. Lancet preprint (https://ssrn.com/abstract=3883209, accessed 9 August 2021). 
31 Lavine JS, Bjornstad O, Antia R. Immunological characteristics govern the transition of COVID-19 to endemicity. 
Science. 2021;371(6530):741–5. doi:10.1126/science.abe6522. 
 
32 Lavine J S, Bjornstad O, Antia R. Vaccinating children against SARS-CoV-2. BMJ. 2021;373:n1197. 
doi:10.1136/bmj.n1197. 
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vaccination in this age group. More scientific knowledge on this matter will help define the 
desirability and cost-effectiveness of universal vaccination programmes. 


6. Clinical impact of infection and disease: The clinical impact of infection and disease is still being 
ascertained, particularly among younger groups where disease is typically mild. Because of 
various public health and social measures undertaken by countries during the pandemic (e.g. 
school closures), the incidence of various clinical manifestations linked to SARS-CoV-2 infection in 
pediatric populations (e.g. multisystem inflammatory syndrome in children [MIS-C]/pediatric 
multisystem inflammatory syndrome temporally associated with SARS-CoV-2 [PIMS-TS]) in the 
absence of such measures is not known.33,34,35 Evidence on longer-term sequelae of COVID-19 
infection (i.e. “long COVID”) is needed across age groups, including for persons who experience 
asymptomatic infection or only mild symptoms.36,37,38 More information on the incidence of any 
longer-term health consequences due to SARS-CoV-2 infection and COVID-19 could help in 
determining the importance of vaccination of younger age groups for direct reduction of disease 
burden in these groups, beyond transmission reduction and indirect reduction of disease burden 
in other age groups. 


7. Percentage of population required to reduce viral transmission: While there are well-established 
theoretical models to calculate “herd immunity thresholds”, there is as yet no consensus on the 
percentage of population required to be vaccinated to reach substantial virus transmission 
reduction across settings given the diversity of demographic structures, social mixing patterns, 
prevalence of naturally-acquired immunity, implementation of public health and social measures, 
viral variants, and available vaccine products and their characteristics.39 Importantly, the 
sustainability of any “herd immunity” depends on the duration of protection from vaccine-
induced and naturally-acquired immunity. Further scientific consensus is needed on metrics 
beyond theoretical herd immunity thresholds to define programmatic COVID-19 disease control 
targets over the medium term. This has implications around the desirability, feasibility and 
sustainability of reaching larger and larger shares of the population with COVID-19 vaccination. 


The mapping of the seven key uncertainties onto the Goal Framework is depicted in Exhibit 4. 


 
33 Payne AB, Gilani Z, Godfred-Cato S, Belay ED, Feklestein LR, Patel MM et al. Incidence of multisystem 
inflammatory syndrome in children among US persons infected with SARS-CoV-2. JAMA Netw Open. 
2021;4(6):e2116420. doi:10.1001/jamanetworkopen.2021.16420. 
34 Feldstein LR, Tenforde MW, Friedman KG, Newhams M, Billig Rose E, Dapul H et al. Characteristics and outcomes 
of US children and adolescents with multisystem inflammatory syndrome in children (MIS-C) compared with 
severe acute COVID-19. JAMA. 2021;325(11):1074–87. doi:10.1001/jama.2021.2091. 
35 Flood J, Shingleton J, Bennett E, Walker B, Amin-Chowdhury Z, Oligbu G et al. Paediatric multisystem 
inflammatory syndrome temporally associated with SARS-CoV-2 (PIMS-TS): prospective, national surveillance, 
United Kingdom and Ireland, 2020. Lancet Regional Health. 2021;3 :100075 
(https://www.thelancet.com/journals/lanepe/article/PIIS2666-7762(21)00052-1/fulltext, accessed 9 August 2021). 
36 Datta SD, Talwar A, Lee JT. A proposed framework and timeline of the spectrum of disease due to SARS-CoV-2 
infection: illness beyond acute infection and public health implications. JAMA. 2020;324(22):2251–2. 
doi:10.1001/jama.2020.22717. 
37 Lewis D. Long COVID and kids: scientists race to find answers. Nature, 14 July 2021 
(https://www.nature.com/articles/d41586-021-01935-7, accessed 9 August 2021). 
38 Sudre CH, Murray B, Varsavsky T, Graham MS, Penfold RS, Bowyer RC et al. Attributes and predictors of long 
COVID. Nat Med. 2021;27:626–31. doi:10.1038/s41591-021-01292-y. 
39 Hodgson D, Flasche S, Jit M, Kucharski AJ, Centre for Mathematical Modelling of Infectious Disease (CMMID) 
COVID-19 Working Group. The potential for vaccination-induced herd immunity against the SARS-CoV-2 B.1.1.7 
variant. Euro Surveill. 2021;26(20):2100428. doi:10.2807/1560-7917.ES.2021.26.20.2100428. 
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Exhibit 4. Key uncertainties tied to the conceptual Goal Framework 


 
Exhibit 4: The mapping illustrates that more ambitious targets are linked to more uncertainties. The “Duration of protection” 
uncertainty factor (No. 1) appears in every tile of the Framework and is dealt with through dose requirement scenarios in the 
analysis. As vaccination levels increase to achieve reduction of disease burden, the issue of “Clinical impact of infection and 
disease” (No. 6) becomes relevant, while high vaccination targets that implicitly target children are associated with an 
increasing number of epidemiological uncertainties. 


 


As we move to the upper-right area of the Framework, we reach a point where the degree of uncertainty, 
combined with lower disease burden for younger age strata, renders debatable any goal involving 
vaccination of these younger age groups at present. This discussion is developed further in Chapter 5. 


 


4 Goal synthesis under different scenarios 


Many countries and the international community as a whole have stepped up the global fight against the 
pandemic. A good understanding of the context in which countries operate, the barriers they are likely 
to face when pursuing vaccination goals in this context and the motivation for overcoming those 
barriers – these are all important factors in developing a meaningful global strategic vision. 
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Following the outline proposed in Exhibit 1, a range of perspectives was considered in order to examine 
the goals in the Framework and assess their feasibility against a given context of demographics and 
socioeconomic characteristics.40 


More specifically, the following approaches were considered: 


1. Current vaccination ambitions by country: Countries’ currently stated vaccination targets were 


mapped onto the Framework, patterns were identified and ambition levels assessed versus 


progress to date and relative to other countries (see Annex III: Vaccination ambition and progress 


to date). 


2. Health and economic returns: The following were conducted: 1) incremental health benefit 


analysis of moving to younger-age strata measuring averted deaths, hospitalizations and 


infections; and 2) incremental economic benefits in the form of GDP losses averted with rapid 


vaccination rollout (see Annex IV: Health and economic returns of achieving vaccination targets). 


3. Doses required and supply available: Supply–dose requirements were calculated and assessed in 


terms of their balance for three dosage and three supply scenarios, factoring in variables such as 


booster need, uptake, probability of technical and regulatory success, and availability of raw 


materials (see Annex V: Doses required and supply available). 


4. Costing and funding: Costing requirements were estimated for each vaccination target and each 


scenario for lower-income settings and were mapped against potential sources of funding to 


assess feasibility (see  


5. Annex VI: Costing and funding). 


6. Programmatic constraints: The capabilities of countries to realize specific vaccination targets 


were assessed by applying financial and systems criteria (see Annex VII: Programmatic 


constraints). 


Based on the considerations of health and economic benefits, dose requirements, vaccine supply 


availability, cost and funding sources and systems constraints outlined above, a goal-synthesis exercise 


was conducted and is summarized below.41 The synthesis is intended to stimulate debate on goal-setting 


through an evidence-based review, to identify barriers to reaching targets and begin establishing what 


is needed to overcome them. 


Countries are setting ambitious and diverse vaccination targets driven by technical, political, social and 
economic considerations. An analysis of targets shows a lack of clarity in how to achieve health and 
socioeconomic goals: country targets, expressed as vaccination shares of total population, are racing 
upwards to 50–70% coverage, with a range of implications in terms of age of population to be vaccinated 
and resources required. For countries with more youthful demographic distributions – most of which 
are lower-income settings – such targets imply the vaccination of younger children plus very important 
financial and system investments coupled with significant uncertainty as to the availability of vaccines 
authorized for use in these age groups, and the benefits and risks of targeting younger age strata. 


 
40 By means of organizing countries into archetypes using the World Bank classification of LICs/LMICs, UMICs and 
HICs. 
41 It is important to note that several of the angles considered above lead to measurable outcomes (e.g. supply–
demand balance) and are quantified in analyses presented in the Annexes, while others are factored in using a 
more qualitative approach (e.g. systems constraints). 
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The analysis indeed shows important marginal returns from a health viewpoint, both in terms of deaths 
and hospitalizations averted, from vaccinating larger shares of populations: across countries of all income 
levels, there is greater health impact in absolute terms from expanding vaccination to an ever-increasing 
share of the population by descending age cohorts. Nevertheless, under the scenario assumptions 
modelled, the results suggest that prioritizing vaccination of older adults will achieve the greatest 
reductions in mortality and hospitalization. While increasing the vaccination target to younger ages 
increases the overall number of events averted, there are diminishing marginal returns on investment. 
Vaccinating those <20 years is efficient mainly in reducing viral transmission. This is where uncertainty 
begins: there are questions about the magnitude of transmission reduction, and the need to vaccinate is 
in turn linked to the unclear threat posed by VOCs and long COVID and the assessment of some potentially 
positive public health implications arising from endemic disease circulation at younger ages when 
infection is typically mild.  


The feasibility analysis indicates that there is a realistic chance of delivering adequate global supply over 
2021 and 2022 for any of the goals highlighted in the framework, but this will require very clear and timely 
market signaling to suppliers as well as collaborative behaviour across countries and stakeholders. To 
ensure that every country has access to limited vaccine supplies in order to meet ambitious vaccination 
targets, a number of steps are needed.42 These are: 


• Anticipate excess vaccine supplies, particularly in the coming months, in order to redistribute 
surplus doses from higher- to lower-income settings as soon as possible, while urgently evaluating 
dose stretching and dose optimization strategies to expand effective supply. 


• Take steps to enable countries to reach their targets by supporting free cross-border flows of both 
raw materials and finished vaccines, while ensuring full and global recognition of products with 
WHO EUL.  


• Send early, clear and strong signals about demand to secure manufacturing capacity scale-up.  


• Engage both governments and vaccine manufacturers in investing in diversified vaccine 
production in order to provide developing countries with increased access.  


• Advocate for greater transparency about vaccine contracts, options and agreements, as well as 
doses delivered and required. In these challenging circumstances, information also means access.  


System and financial constraints could affect achievement of more ambitious country goals in resource-
constrained settings and potential booster requirements may make it difficult to sustain the results, 
unless considerable external support continues to be mobilized. While global supply shortages have 
constituted the initial barrier, political will could drive considerable progress as supply picks up. 
Conversely, the analysis shows that a “ramp-up” phase of vaccine implementation will require much 
higher throughput capabilities and is likely to be challenging in many settings. The incremental financial 
demands placed on domestic resources may be unrealistic, let alone the surge in requirements for health 
and care workers, reliable cold chains, access to data and relevant technology. While additional financial 
resources may be difficult to mobilize, they are certainly not constrained: official development 
assistance, multilateral development banks, increased tax revenues and reduced vaccine costs, including 
through dose donations, are all available sources. Similarly, creative solutions could also be put in place 
to enhance throughput capabilities. Important investments have already been made and should continue.  


 
42 Many of these actions have already been put forward as necessary in recent calls for action by COVAX, IMF and 
the World Bank. 
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It is important to note that – because of demographics, transmission patterns and health system 
constraints – the biggest incremental benefits of moving to younger age strata are in lower-income 
countries – i.e. those countries in which trade-offs between ever-increasing COVID-19 vaccination 
ambitions and other health priorities are also more evident. As goals are set and investments made, 
including through external support, it is important to ensure this does not come at a cost of impaired 
immunization outcomes across many other diseases of considerable burden such as measles, 
pneumonia and diarrhoea where existing vaccination programmes have played an instrumental role in 
saving lives and avoiding morbidity. There is also a clear risk in terms of foregone opportunities for the 
expansion of immunization services, whether reaching unserved communities or introducing new 
antigens (e.g. human papilloma virus vaccines).  


To ensure every country has a similar opportunity, we need: 


• significant amounts of capital and external support for lower-income settings, including technical 
and human resources for large campaigns not costed by this work (this should aim to benefit not 
only the fight against COVID-19, but also the wider immunization and primary health care 
programmes); 


• vaccine procurement and distribution plans, and a campaign to convey the life-saving importance 
of approved COVID-19 vaccinations. 43,44  


There are moral, health and economic considerations of lower and/or slower COVID-19 vaccination 
rollout in resource-constrained settings. With rising cases, many lower-income countries could find 
themselves not just hit by high health costs but also facing limited consumption and socioeconomic 
activity because of PHSM. Unequal vaccination rates also represent a lost opportunity for more effective 
disease control, which could both slow the emergence of VOCs and reinforce economic growth in an 
interconnected global economy. Indeed, the emergence of VOCs could lead to new waves of infection 
and threaten to reinstate control measures even in countries with high vaccination coverage. In 
addition, there could be economic losses due to reduced international trade and capital flows. Countries 
choosing – or being compelled by lack of resources or supply to choose – to pursue a limited vaccination 
target will also have an impact on those countries with higher incomes; the International Chamber of 
commerce (ICC), IMF and other institutions have clearly highlighted the ways in which an interconnected 
global value chain acts on GDP gains or losses everywhere. The return on public investment for an 
equitable global vaccination strategic vision would be the highest in modern history – capturing 40% of 
a cumulative US$ 9 trillion in global GDP gains and roughly US$ 1 trillion in additional tax revenues.45 


All countries, of all income strata, are likely to be challenged by the potential requirement to adapt 
vaccine products as well as having to lead their populations towards widespread vaccine acceptance. In 
the later phase of the fight against the pandemic, tailoring efforts to persuade the hard-to-reach will be 
essential. 


 
43 WHO, World Trade Organization, the World Bank Group and IMF have already urged international support for 
US$ 50 billion of financing aimed at achieving more equitable access to vaccines and thus helping to end the 
pandemic everywhere.  
44 As already called for by COVAX, IMF and the World Bank. 
45 G7 announces pledges of 870 million COVID-19 vaccine doses, of which at least half to be delivered by the end of 
2021. WHO news release (https://www.who.int/news/item/13-06-2021-g7-announces-pledges-of-870-million-
covid-19-vaccine-doses-of-which-at-least-half-to-be-delivered-by-the-end-of-2021, accessed 9 August 2021).  
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5 Building the consensus for an updated global COVID-19 
vaccination strategic vision 


This technical document provides a conceptual Goal Framework to help set vaccination goals and targets 
coherently, driven by the health impacts required to enable the relaxation of PHSM and thus the 
restoration of social and economic activity. The document also lays out known and unknown 
uncertainties, resource limitations, incremental benefits and trade-offs. In light of this, the following 
important considerations are put forward to stimulate dialogue on a Global COVID-19 Vaccination 
Strategic Vision for 2022: 


● The path to full global recovery should advance through several goals in a stepwise approach 


(Exhibit 5), as follows: 


o Step 1 – Reducing the highest risk of mortality while maintaining PHSM at crisis 


response levels. This goal is associated with a “low” vaccination target, focusing on older 


adults and populations at high risk. 


o Step 2 – Reducing disease burden and limiting health system impact puts countries on 


a trajectory towards a resumption of “normal” socioeconomic activity. This goal is 


associated with a “mid”-level vaccination target and translates into vaccinating the entire 


adult population.  


o Step 3 – Reducing SARS-CoV-2 transmission as socioeconomic activity restarts and 


normalizes. This goal is associated with a “high” vaccination target, equivalent to all 


adults and adolescents. 


o Step 4 – Further mitigating future health risks in a full global recovery. This goal is 
associated with “very high” vaccination targets, reaching all of a population, including the 
children. 


● Completing the immunization of those most at risk must be a precondition for proceeding to more 
ambitious targets. 
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Exhibit 5. Stepwise approach along the trajectory of potential global goals 


 


 


● The key findings of the analysis are that all available evidence for both the desirability and feasibility 
of each goal and vaccination target needs to be carefully considered at country level, but that this 
condition is not sufficient to ensure a globally sustainable outcome. Vaccination targets must be 
coordinated and countries will need to move together along the chain of goals to achieve greatest 
impact. A coordinated approach will reinforce the sense of equity between countries, which has 
already suffered due to large disparities in coverage so far this year. Coordination also leads to 
greater impact in disease control and suppression of VOCs and bears clear advantages for an 
interconnected global economy. Nationalistic approaches, such as the rollout of booster doses in 
higher-income settings in the face of scientific uncertainty as to their incremental benefit, constitute 
a moral failure when those in lower-income settings have not yet had an opportunity to protect 
their most vulnerable populations.46 Nationalistic approaches represent a lost opportunity to save 
lives and reduce the spread of the virus globally. 


● Vaccination targets should be driven by an analysis of what is required to achieve specific goals and 
country-specific targets need to account for local circumstances, including demographic profiles 
and the distribution of priority populations. While multiple goals have been expressed in terms of 
the share of the global population to be reached equally across all countries, they have not been 
consistently driven by epidemiologically-relevant disease and infection goals and may result in 
implied vaccination strategies (such as vaccination of young children) that were not intended, 
with uncertain benefits and suboptimal use of resources. For instance, setting a global target of 


 
46 The IMF suggests that setting ambitious and global vaccination targets translates into US$ 9 trillion benefits by 
2025, with over 40% of this gain going to advanced economies. The International Chamber of Commerce (ICC) 
says: “Our estimates suggest that up to 53% of the global economic costs of the pandemic in 2021 [US$ 1.5–
9 trillion] are borne by the advanced economies even if they achieve universal vaccination in their own 
countries.” 
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vaccinating all individuals above the age of 20 years implies vaccinating 50% of the world’s 
population but translates into vaccination of just 34% of the population in those countries with the 
youngest demographics compared with 58% of people in countries with the oldest. 


● Mitigating future risks: The uncertainties highlighted in this technical document pose significant 
risks. For instance, if variants emerge against which existing vaccines provide an unacceptably low 
level of protection, countries may have to reinstate PHSM and be willing to maintain them while re-
establishing vaccine-driven immunity. Another risk is lower community acceptance of ongoing (or a 
return to) PHSM of increased intensity, if it is judged they are needed. While these unknowns are in 
play and evidence is still being gathered, decisions are nevertheless needed now about investments 
to establish the opportunities in the near future. For instance, ensuring through at-risk investments 
that the global supply required to vaccinate younger segments of the population is secured now is 
in fact a “no regrets” investment that will allow policy and programmatic refinement in its use over 
time. A growing body of evidence about the roles of young adults and adolescents across diverse 
social and epidemiological settings in viral transmission, disease burden, vaccine performance and 
demand, as well as the long-term consequences of infection, will allow an adaptive approach to the 
prioritization of additional population targets.  


In light of the above, three options for a single Global COVID-19 Vaccination Strategic Vision for 2022 are 


laid out (  
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Exhibit 6). These are as follows:  


A. A COVID-19 vaccination effort focused on an “older adult and high-risk groups global 
vaccination goal”. This option would: 


a. reduce the highest risk of mortality and protect health systems without the need for 
crisis-level PHSM; 


b. focus only on highest-risk groups where the incremental benefits are greatest and 
would encourage all countries to wait for further evidence about need/desirability of 
additional ambitions; 


c. reinforce and build upon the current, unfinished agenda; 


d. continue to emphasize the moral, health and economic failure of the argument of some 
countries that pursue more ambitious targets before others can provide minimum 
protection; 


e. ensure efficient and effective use of scarce resources for more feasible targets with 
greater impact; 


f. risk leaving the world unprepared if the need for more ambitious vaccination targets 
becomes evident as more data and knowledge are collected about matters of scientific 
uncertainty. 


B. An “all-adults global vaccination goal with risk mitigation”. This option would: 


a. aim to reduce the disease burden and put countries on a trajectory towards the 
resumption of “normal” socioeconomic activity;  


b. prioritize highest-risk groups where the incremental benefits are highest and encourage 
and support countries to move swiftly through steps 1 and 2 to reach everyone in their 
adult populations; 


c. harness clear political will and ongoing investments and could, with external support, be 
feasible for the majority of countries, particularly at a low-dose requirement; 


d. create a level playing field for countries to move together, acknowledging several nations 
are already reaching all adult populations; 


e. promote the efficient use of resources in the face of many scientific uncertainties about 
the feasibility and desirability of steps 3 and 4; 


f. represent a call for important at-risk investments in vaccine supplies and systems to 
ensure readiness to implement future steps once scientific uncertainty is resolved – for 
instance, to be ready to expand immunization to entire populations (including 
adolescents and children) should evidence make it clear that this is needed, or to boost 
vaccination where evidence requires it. 


C. An ambitious, no-regrets “all age groups (universal) global vaccination goal”. This strategy 
would: 


a. aim to mitigate future health risks to a full global recovery, reaching the highest point in 
the conceptual Goal Framework; 
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b. prioritize the highest-risk groups for whom the incremental benefits are greatest, but 
encourage and support all countries to move quickly through steps 1–4 and vaccinate 
their entire populations; 


c. build on the most ambitious recent calls for action by international organizations, 
harness political will around COVID-19 vaccination and establish equitable 
opportunities; 


d. probably require massive investment, including in the provision of external technical 
resources to support and drive a campaign-type approach for rapid immunization against 
a backdrop of significant scientific uncertainty; 


e. require additional scientific information needed for the assessment of vaccines in 
adolescent and childhood age groups, including on safety, immunogenicity and efficacy 
against disease and infection (the authorization of vaccines for use in these age groups 
would be needed, and for some vaccines may not be possible in 2022);  


f. require concomitant investment in other immunization activities (e.g. measles, polio 
catch-up and general reinforcement of immunization infrastructure) and in primary 
health care. This strategy protects health systems both from the diversion of resources 
from existing priorities and the inefficient use of resources (e.g. if vaccine safety in 
children were not demonstrated). 
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Exhibit 6. Options for a single global COVID-19 vaccination strategy for 2021–2022 


 


 


 


Although much has been learned in a very short time, fresh evidence about vaccines, virus evolution, 
community transmission, population demand and the trajectory of the pandemic means that any 
suggested strategic vision on vaccination must be a dynamic one. Adaptive goals – adjusted and further 
specified as knowledge accumulates, the virus adapts and vaccine performance is clarified – will allow the 
world the agility it needs to reduce the burden of COVID-19 on health systems, economies and societies. 
Decisions about how best to deploy vaccines for their greatest and most durable impact in the medium 
term will ultimately depend on the world’s collective resolve and readiness to adapt.  
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7 Annexes 
 


7.1 Annex I: Task Team and Ad-hoc Strategy Group Members and 


terms of reference 


7.1.1  Governance 
 


Exhibit 7. Global COVID-19 Vaccine Strategy – organization and governance 


 


 
 


7.1.2  Task team 
The work is organized in four workstreams: epidemiology, dose requirements, costing/funding and supply, 


roughly corresponding to the chapters by which this document is organized (with the Goal Framework as 


part of the epidemiology & modelling workstream; Demand, Supply and resource requirements including 


the dose requirements and costing analyses; and resource availability tackling funding and supply issues). 


The workstreams operate in parallel to do modelling, run simulations, gather data and sources, and 


generate results necessary for the completion of the four steps. 


As part of the governance structure, a task team – consisting of some 20 persons and including the six 
workstream (co-)leads – is convened for a short time. The task team oversees the process, develops areas 
of associated workstreams (as described above) and advances the content of the work. The Task Team 
convenes once per week for two hours. Between meetings, team members are asked to review the 
workstreams’ outputs and conduct/coordinate analytical work. 
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Table 1. Task team terms of reference 


Objectives Oversee overall progress of project deliverables 


Develop the areas of work for the workstreams 


Advance the content of the work on the strategic vision with input from workstreams 


Prepare materials on the Global COVID-19 Vaccination Strategic Vision for review by 
the SAGE COVID-19 Working Group 


Members African Union Nicaise Ndembi 


African Union Ahmed Ogwell Ouma - ALTERNATE 


Bill & Melinda Gates Foundation Emily Dansereau 


The Yellow House Shanelle Hall 


WHO  Kate O'Brien 


WHO  Joachim Hombach 


FCDO Charlotte Watts  


FCDO Chris Lewis - ALTERNATE 
Yale University, Pakistan and SAGE 
working group link Saad Omer 


China CDC and SAGE working group link Yin Zundong 


Gavi Dominique Maugeais - ALTERNATE 


WHO Nathalie Van de Maele 


WHO Mathieu Boniol 


WHO  Tania Cernuschi (Workstream lead) 


Gavi Hannah Kettler (Workstream lead) 


CDC and SAGE working group link Sarah Pallas (Workstream lead) 


WHO  Peter Cowley (Workstream lead) 


WHO  Olivier Le Polain (Workstream lead) 


UNICEF Ulla Griffiths (Workstream lead) 


European Commission Isabel de la Mata 


European Commission Canice Nolan - ALTERNATE 


  
 


Deliverables Definition of key questions to be addressed by the four workstreams: Epidemiology & 
Modelling, Demand, Supply, Resource requirements 


Report and/or model with sets of three epidemiological, supply, demand and 
resource requirements scenarios 


High-level feasibility and benefit–resource analysis, assessing requirements for any 
given goal under the set of identified scenarios 


Understand and inform goals through a stakeholder engagement process 


WHO global strategic vision document critically appraised by SAGE 


Modus 
operandi 


Meets once per week for 2 hours 


Review and preparation of materials between meetings 


Leverage work already ongoing by task team members 
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An Ad-hoc Strategy Group representing respective organizations is convened for a short time to 
inform/steer the work of the task team. The Ad-hoc Strategy Group provides perspectives from a wide 
range of stakeholders and shapes, challenges and creates new ideas around the scope and direction of 
the strategic vision work. The Group convenes three times over the course of the study, each time for a 
two-hour session.  


Table 2. Ad-hoc Strategy Group terms of reference 


Role Provide perspective from a wide range of stakeholders across the globe to inform work 
on the strategic vision  


Shape, respond, react to and create new ideas around the scope and direction of work 
on the strategic vision  


Help collect and share perspectives, as well building across a wider set of stakeholders 


Provide input to the task team on the four streams of work 


 


Members FCDO Saul Walker 


Gavi Aurelia Nguyen  


Gavi Seth Berkley 


Gavi Sanne Wendes 


Bill & Melinda Gates Foundation Orin Levine 


The World Bank Muhammad Pate 


Civil Society Organizations Jane Barratt 


Africa CDC Jonn Nkengasong 


African Union Raji Tajudeen  


African Union Merawi Aragaw Tegegne  


Australian Department of Health Andrew Rintoul 


CEPI Richard Hatchett 


CEPI Nicole Lurie 


Norway Ambassador for GH and ACT-A John Arne Rottingen 


PAHO Revolving Fund  John Fitzimmons 


South Africa & the COVID-19 Lancet commission Prof. Salim Abdool Karim 


The World Bank David Wilson 


UNICEF  Robin Nandy 


UNICEF  Eva Kadilli 


US CDC Rebecca Martin 


WHO  Soce Fall 


WHO  Annelies Wilder-Smith 


WHO  Ann Lindstrand 


WHO Regional Office for South-East Asia  Sunil Kumar Bahl 
WHO Regional Office for the Eastern 
Mediterranean  Quamrul Hasan 


PAHO  Cuauhtemoc Ruiz-Matus 


WHO Regional Office for the Western Pacific  Yoshihiro Takashima 


WHO Regional Office for Africa  Richard Mihigo 


WHO Regional Office for Europe Siddhartha Sankar Datt 
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IFPMA James Anderson 


IFPMA Laetitia Bigger 


DCVMN Sai Prasad 


Instituto Mexicano del Seguro Social  Mauricio Hernandez  


WHO Sylvie Briand 


WHO/SCI Soumya Swaminathan 


WHO/DGO Bruce Aylward 


China CDC Zunyou Wu 


Nigeria CDC Chickwe Ihekweazu 


Thai Ministry of Public Healh  Dr.Viroj Tangcharoensathien 


Uganda Virus Research Institute  Prof. Pontiano Kaleebu 


US Department of Health and Human Services Larry Kerr 


WHO Regional Office for South-East Asia Danish Ahmed  


Christian Medical College, Vellore India Jacob John 
 


Delivera-
bles 


Review of global goals and corresponding assumptions, characteristics, requirements 
and implications  


Review of epidemiological, supply, demand and resources requirement scenarios 


Review of task team goal-synthesis framework  


Modus 
operandi 


Meets every 2–3 weeks for 3 meetings of 2 hours 


 


7.2 Annex II: Vaccination targets and uncertainties associated with the 


conceptual Goal Framework 
 


7.2.1 Age-descending prioritization versus other common approaches 
As numerous modelling studies have shown, the same vaccine supply (as a percentage of the total 
population) can yield very different impacts on population health, depending on how it is used – and 
particularly how its use is prioritized over time in combination with different PHSM within a given 
epidemiological setting. As described in Chapter 4, an age-descending prioritization strategy was used for 
the vaccination coverage targets in the conceptual Goal Framework, reflecting the conclusion across 
multiple modelling studies that such a strategy would be optimal for reducing severe disease and death 
under most realistic scenarios. This conclusion holds even more strongly if vaccines provide robust 
protection against severe disease and death, but less (or no) protection against infection. The degree of 
protection against infection is uncertain or unknown for a number of current vaccines, including against 
VOCs. Given the emergence of some VOCs that may reduce vaccine effectiveness against infection, the 
age-descending strategy focused mainly on direct protection was considered to be both an assured and 
an efficient use of limited vaccine supply given anticipated supply constraints in most settings until at 
least the end of 2021. 


Several alternative vaccination strategies were considered through the iterative engagements of 
stakeholders via the Task Team, Ad-hoc Strategy Working Group, SAGE, and the SAGE Working Group on 
COVID-19 Vaccines.  
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Prioritizing high transmission groups: If a vaccine is effective at reducing infection or transmission, the 
strategies that prioritize persons with more contacts (e.g. younger cohorts, essential workers) perform 
better than age-descending strategies in terms of reducing infections, but at the cost of more deaths 
under most realistic scenarios. Available modelling suggests that targeting persons with more contacts is 
only an optimal strategy for mortality reduction under a combination of conditions that do not currently 
apply to most countries – i.e. low transmission rates, ample vaccine supply, programmatic ability to 
identify the “high-transmitter group”, delivery capacity for fast vaccination rollout, and high vaccination 
acceptance to achieve high coverage. There also remains uncertainty about the role of children in 
transmission, which may affect the efficiency of vaccination strategies that prioritize reduction of 
transmission. Therefore in the current context of VOCs that reduce vaccine effectiveness against 
infection but for which protection against severe disease and hospitalization is preserved, we are in a 
situation in which targeting “mixers” will be less optimal to reduce mortality and hospitalizations via 
indirect protection compared to an age-descending strategy via direct protection.  


Ring vaccination and outbreak response vaccination: Modelling of other potential vaccination strategies 
such as ring vaccination, in which contacts of cases are prioritized for vaccination, has suggested this could 
be efficient if a high proportion (>80%) of contacts are rapidly traced. However, questions remain about 
the feasibility in practice of such approaches, given the role of asymptomatic and presymptomatic 
transmission, and that the time until vaccine-induced immunity is longer than the serial interval (time 
from illness onset of the first case to a secondary case) for COVID-19. In terms of potential outbreak 
response vaccination, modelling suggests that vaccination averts more cases, hospitalizations and deaths 
the earlier that vaccination is deployed pre-surge. However, due to limitations and lags in testing and 
reporting, as well as the elapsed time to vaccine-induced immunity, it may not be feasible to detect an 
incipient wave and deploy vaccination to a given country or subnational area in sufficient time to blunt a 
surge. Outbreaks in settings with low historical transmission (and hence high population susceptibility) 
can rapidly take off and overwhelm health systems, resulting in preventable deaths if the most vulnerable 
groups are not prioritized for vaccination. Modified strategies that seek to intensify vaccination of 
geographical areas around a surge/outbreak location (i.e. community rather than individual “ring 
vaccination”) have been proposed for further modelling and programmatic evaluation. 


Prioritizing urban areas: Another consideration relating to the age-descending prioritization strategy is 
the programmatic challenge of committing time and resources to reach older adults in rural, remote or 
conflict-affected areas. From an operational standpoint it may seem more efficient to move on to younger 
adults in densely populated urban areas; however, modelling suggests that the rural-urban prioritization 
results will vary according to subnational movement patterns. Moreover, achieving high coverage among 
older adults before expanding vaccination eligibility to younger adults will avert more deaths than if all 
adults are eligible simultaneously without any age preference. As noted, the WHO Global COVID-19 
Vaccine Strategic Vision encourages following the SAGE Roadmap, delegating to countries the 
programmatic flexibility to organize their vaccination programmes logistically in different ways to 
achieve their coverage targets under local circumstances of geography, personnel, distribution networks, 
cold chain, etc.  


 


7.2.2 Scenario analysis of vaccination targets 


Acknowledging there are no clear age cut-offs that can be assigned to different vaccination targets along 
the conceptual Goal Framework and guaranteeing specific health and socioeconomic outputs, we have 
selected the following thresholds for scenario analysis on the basis of comprehensive epidemiological 
analyses:  
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• For the low vaccination target, the analysis proposes that countries vaccinate older adults and 
high-risk groups, including all health and care workers.47  


• For the medium vaccination target, the proposed target is vaccination of all adults.  


• For the high and very high vaccination targets, the target populations are assumed to be adults 
and adolescents (high) and the entire population (very high).  


Subsequently, each level of vaccination ambition is translated into an age threshold. The rationale behind 
the choice of the specific age thresholds is given in Table 3Table 1. Thresholds should be interpreted as 
indicative along a continuum of expanding vaccination coverage from older to younger populations with 
some variability across different country contexts. Of note, there are currently no vaccines with WHO EUL 
or stringent regulatory authority authorization for use below the age of 12 years; consequently, specifying 
“entire population” in this framework does not prejudice what the evidence will conclude. 


 


Table 3. Rationale behind choice of age thresholds 


Goal Vaccination 
target 


Age threshold Rationale 


Reduce mortality Low = older 
adults and 
high-risk 
groups 
 


50+ years Based on consistent infection fatality ratio (IFR) 
and relative risk for mortality across countries 
showing substantial greater risk above 50 
years1 


Given a younger demographic structure in 
LICs/LMICs, and some variability in IFR across 
countries for 65+ due to care home outbreaks in 
HICs, lower “older adult” threshold of 50+ is a 
more appropriate threshold 


Lower “older adult” threshold of 50+ will 
include many adults with comorbidities, many 
correlated with age, an additional source of 
mortality risk2 


 


Reduce disease burden 
and limit health system 
impact 


Medium = all 
adults 
 


20+ years Based on hospitalization data from several HIC 
settings showing higher risk and number of 
hospitalizations for those 30+3,4 


 
Working age adults, including essential workers 
who may be at higher exposure risk, for whom 
the disease burden includes acute illness, 
isolation/quarantine, or disability from long 
COVID that prevents work 
 
Programmatic feasibility of an “all adult” 
threshold (operationalized in analysis as 20+, 
could be defined at country level as 18+, etc.) 


 
47 For analytical purposes, the assumption that health and care workers correspond to 3% of the total population 
has been made throughout the document. When compared to the ILO and WHO health workforce estimates, the 
underlying assumption overestimates the actual number of health and care workers.  
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Reduce viral transmission High = adults + 
adolescents 


12+ years Severe disease burden (hospitalizations) lower 
among those <30 years; but still direct benefit 
of vaccination to this age group to reduce 
symptomatic cases, long COVID and 
multisystem inflammatory syndrome in 
children (MIS-C); 


12–19 years have some of highest pre-
pandemic contact rates5 


Evidence that adolescents’ susceptibility to and 
transmission of SARS-CoV-2 is similar to that of 
adults6,7 


12+ cut-off chosen on the basis of vaccines with 
current/anticipated adolescent indications 
based on clinical trial ages7 


Separates decision to vaccinate adolescents 
from decision to vaccinate younger children 


 


While lifting some PHSM:  


Reduce disease burden 
and limit health-system 
impact  


Reduce viral transmission  


 
 
High = adults + 
adolescents 


 
Very high = 
include 
children 


 
 
12+ years 
 
 
 
0+ years 


Lifting PHSM increases Rt; with higher Rt, it is 
necessary to vaccinate a larger share of the 
total population to achieve viral transmission 
reduction 
 
Implies expansion to children, especially in 
LICs/LMICs with younger demographic 
structures 
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7.2.3 Variables affecting vaccination targets and goal achievement: working 


assumptions for scenario analysis 


Many variables affect the ability to reach established health and socioeconomic goals under different 
levels of vaccination target within the proposed Goal Framework (Exhibit 3). Given substantial 
uncertainties and heterogeneity across countries, for analytical tractability the following simplifying 
assumptions were made for framework development and scenario application: 


• Naturally-acquired immunity will provide some protection beyond PHSM and immunization, thus 
allowing goals to be reached under lower vaccination targets. There may be a considerably greater 
response to a single vaccine dose than in persons who have not been exposed. This may be 
significant at the population level in settings with high levels of infection-acquired immunity, 
noting that WHO does not currently recommend screening persons for prior SARS-CoV-2 infection 
for purposes of vaccination decision-making, or changing dosing regimens for those with prior 
infection. For these reasons, the framework currently does not take natural immunity into account 
at the risk of underestimating impact and overestimating vaccine needs. 


• Vaccine product characteristics allow for different degrees of protection against different 
endpoints (e.g. infection, mild disease, severe disease) and variant strains, so that a country may 
need to achieve a higher vaccination target if it is using a vaccine with lower effectiveness to 
achieve a given goal. For simplification, the proposed framework assumes the 
efficacy/effectiveness profiles of current and near-term vaccines with WHO EUL, including against 
currently known VOCs. 


• Indirect protection from vaccines currently in use is still under study, although initial results from 
early introducing countries suggest that several available vaccines reduce infection and 
transmission. However, there is emerging evidence that protection against infection is likely to be 
reduced by certain VOCs even if protection against severe disease is preserved. For these reasons, 
the framework takes a primarily direct protection conservative approach. Indirect protection from 
vaccination is considered as a potential buffer against VOCs, lifting PHSM, supply delays, hesitancy 
and other factors that may reduce the health benefits of vaccination. 


• Country characteristics, such as health-system features, imply that a more ambitious vaccination 
target may be needed in order not to overwhelm the health system in a country with constrained 
resources to care for COVID-19 patients (e.g. limited intensive care units, limited access to 
mechanical ventilation or supplemental oxygen). Other within-country population 
characteristics, such as mixing patterns and exposure risk (e.g. dense residential settings, 
multigenerational homes), would imply potentially different types of programmatic delivery 
efforts to reach goals in different settings. It is assumed that countries would follow the SAGE 
Prioritization Roadmap to consider additional risk factors (e.g. sociodemographic characteristics, 
occupational risk, residential risk) for more context-specific prioritization in their vaccination 
deployment plans.  


• Public health and social measures (PHSM) are assumed to be deployed at a relatively stable 
intensity in the framework to achieve a given combination of health and socioeconomic goals. 
However, PHSM deployment should be, and are, quite dynamic over time, as countries may apply 
and lift them according to epidemiological trends, political pressure, social acceptance and risk 
tolerance, and they may not be feasible in some settings. The framework uses only qualitative 
PHSM categories for the horizontal axis of the Goal Framework and does not specify a detailed 
combination of PHSM interventions that will guarantee achievement of specific goals or consider 
heterogeneity between or within countries. 
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• Variants: VOCs that are more transmissible and/or exhibit possible immune-escape properties 
will require higher vaccination coverage and longer duration, or more intense, PHSM to achieve 
or maintain a given population immunity or protection threshold.  


 


7.3 Annex III: Vaccination ambition and progress to date 


7.3.1 Methodology 
An overview of publicly stated country goals, their current achievement rate and some estimates of the 


associated supply deals are demonstrated in this section. The information about stated country goals is 


sourced through media coverage and does not aspire to be exhaustive. Country goals are publicly stated 


in different forms, though primarily as share of total population. Available information was standardized 


into target age of populations to be covered using an age-descending order. A within-group coverage of 


100% was assumed before descending to the next youngest age range. 


Information about country bilateral deals is sourced from COVAX global market assessments. The 


achievement rate per country is sourced as of 16 June 2021.48  


7.3.2 Results 


A review of publicly communicated vaccination targets as of 20 June 202149 shows that countries are 
already setting ambitions that go well beyond those established in 2020 for at least 20% population 
coverage.  


Countries tend to express their COVID-19 vaccination ambitions by specifying their target for total 
population percentage vaccinated. Overall, countries have been setting goals beyond the original 20% 
target; the majority of goals in the public domain lie between 50% and 75% of total population. 


Each share of the population target was translated into a corresponding age target accounting for 
specific country demographics. This made it possible to plot targets against the conceptual Framework 
in terms of the lowest age range that would be implied for vaccination if the total population coverage 
target were to be achieved (Exhibit 8). 


According to the conceptual Goal Framework and from inferences drawn by applying the country-
specified coverage targets, countries appear to be converging towards ambitious health goals of 
“reducing COVID-19 disease burden” or “reducing transmission” and/or at durable lifting of PHSM and 
hence increasing the levels of socioeconomic activity. 


An analysis was performed after classifying countries into four archetypes based on income level. 
Interestingly, applying the total population coverage targets to country-specific demographics, LICs and 
LMICs appear to be setting some of the highest levels of ambition, clustered around vaccinating their 
population down to those of 15–25 years of age. Many HICs are setting targets at a somewhat lower level 
of aspiration, although some have already moved to vaccination of 12 years of age and above. Upper-
middle-income countries display the most variance in the levels of their goals. The high variability 


 
48 COVID-19 doses administered. Our world in data. (https://ourworldindata.org/grapher/cumulative-
covid-vaccinations, accessed 9 August 2021). 
49 Source: the Yellow House (https://www.theyellowhouse.dk, accessed 9 August 2021).  
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observed among country goals, even of countries in the same archetype, is likely to be the result of 
multiple influences – including perceptions regarding availability of supply, dynamics of the pandemic, 
countries influencing each other in terms of the goals they set,50 population preferences and, most 
importantly, a desire to resume economic activity with lack of clarity on required vaccination targets. The 
purpose of the Goal Framework and the goal synthesis process described in this section is to offer a means 
for greater clarity when setting and pursuing those goals. 


 


Exhibit 8. Publicly-stated country vaccination goals 


 


 


Exhibit 8: The heatmap maps total population targets to age targets, tailored to the income classification the country belongs 


to. Since the graph is agnostic of each country’s actual health and socioeconomic ambitions, it depicts feasibility rather than 
country ambition. By fixing a vaccination target as a percentage of its population, each country can move along the 
corresponding age-target line, free to choose the exact position which is a trade-off between health ambition and 
socioeconomic ambition. Implicitly, we assume that all counties want to resume their socioeconomic activity – i.e. they all want 
to move as far to the right as possible, hence the clustering of the goals on the right-hand side of the chart. The desirable 
direction for each country is the upper right corner of the chart, a movement that is feasible only if the country increases its 
vaccination target ambition.  


 


The majority of countries cluster within the 12+ to 20+ year age bands (upper part of the pink stripe in 
Exhibit 8) raising the question of whether countries are considering the implications of their total 
population coverage targets for vaccination of adolescents (and younger children for some). The current 


 
50 Interestingly, when defined as share of total population, targets show higher-income countries “leading in the 
race” towards highest ambition. 
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approach of setting goals as a percentage of the total population, when coupled with very different age 
demographics by countries, leads to several countries implicitly committing to vaccinate younger 
populations, when this may not necessarily be intended. To date there is a single vaccine that is 
authorized for use below 16 years of age (Pfizer vaccine) and limited safety and immunogenicity 
experience in that age group. With transmission reduction being one of the main motivations for 
vaccination of adolescents and younger children, the impact on mortality and serious disease is very 
limited in this age group and instead confers some indirect benefit for older age groups on the basis of 
modelled scenarios. On the other hand, the uncertainty of MIS-C prevalence and the long-term health 
consequence of COVID-19 in young people could be an argument for vaccination of the latter. It is too 
early for impact evidence to bear out the prediction of the modelled data. 


In terms of timelines, most countries have set their goal end-date to be the end of 2021, irrespective of 
their country income classification. Few countries have set the end-date sometime in quarter one of 2022, 
with the notable exception of the African Union that aspires to reach its target by end of 2022. The 
relatively short timeframe pursued by countries is another indication of the highly aspirational targets 
they have set. 


Finally, an analysis of available information on supply deals shows that HICs have commitments to meet 
their ambition through supply deals which provide more than five times (on average) the supply needed 
to meet their goals. UMICs and LMICs have also entered into supply deals to meet their goals, based on 
public information, but with wide variance between countries.  


An overview of current progress against projected goals shows high disparities with HICs having an 
average current achievement rate of 62% by the second half of 2021 and hence on a very good trajectory 
towards reaching their goals while LICs are much further away (a likely average achievement rate of 20% 
by the second half of 2021) with a combination of lack of supply as well as resource constraints.51 


 


7.4 Annex IV: Health and economic returns of achieving vaccination 


targets 


7.4.1 Methodology: Health impact 
A published model52 of SARS-CoV-2 transmission, that is linked to a framework to simulate global COVID-
19 vaccine allocation and prioritization scenarios, was leveraged to estimate the deaths, hospitalizations 
and infections that would be averted when vaccinating the age groups assumed for each coverage target 
in the goal framework:  
 
 
 
 
 
 


 
51 Source: the Yellow House (https://www.theyellowhouse.dk, accessed 9 August 2021).  
44 Hogan AB, Winskill P, Watson OJ, Walker PGT, Whittaker C, Baguelin M et al. Within-country age-based 
prioritisation, global allocation, and public health impact of a vaccine against SARS-CoV-2: a mathematical 
modelling analysis. Vaccine. 2021;39(22):2995–3006.  Hogan doi:10.1016/j.vaccine.2021.04.002.  
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Table 4. Vaccination target age thresholds and within age group coverage, for scenario analysis 


Goal framework 
vaccination 
coverage target 


Assumed age threshold for scenario 
analysis 


Within age group coverage 


Low 50+ years 85% for 65+ years; 70% for 50–64 years 


Medium 20+ years 70% 


High 12+ years (modelled as 10+ years) 70% 


Very high 0+ years 70% for LICs; 77% for LMICs; 81% for 
UMICs; 87% for HICs 


Within each age group coverage levels depicted in Table 4 were defined based on historical immunization 
programme performance and vaccine acceptance considerations. Assumptions were also made about the 
evolution of epidemiological variables (Rt), the timing of lifting of PHSM and the vaccination pace, as 
well as vaccine efficacy with respect to infection, severe disease and transmission. The analysis was 
carried out after classifying countries into four archetypes based on income level, mainly to account for 
the highly variable demographic structures and the systems’ constraints across groups. 


Within each age group, coverage levels were set at the maximum levels assumed to be feasible on the 
basis of historical immunization programme performance and vaccine hesitancy, in alignment with 
assumptions made for dose and resource requirements. For each age group target, vaccination was 
applied in age-descending order in five-year bands beginning with the oldest age group (80+ years).  
 
Scenarios were explored for four country archetypes based on World Bank income group (high, upper-
middle, lower-middle and low), with representative parameters (age structure, social mixing patterns, 
demography and health system capacity) for each setting. It was assumed that health system constraints 
in LICs and LMICs would mean that some individuals requiring health facility care (e.g. oxygen) for COVID-
19 would be unable to obtain it, leading to higher infection fatality ratios than if such constraints were 
absent.  
 
Scenarios assumed an initial epidemic wave, after which PHSM remain in place sufficiently to keep Rt at 
a low level (1.2), resulting in 20% of the population with immunity following natural infection at the start 
of the vaccination period. During the period of vaccination (assumed to occur over four months), Rt is 
kept at 1.2. PHSM were then assumed to be reduced gradually following completion of the vaccination 
campaign, resulting in a linear increase in Rt (to 3.5) over six months. For each vaccination target, the pace 
of vaccination was set such that the target group (50+ years, 20+ years, 12+ years, or 0+ years) was 
vaccinated over four months, with PHSM lifted after the same four-month campaign period for 
comparison of impacts across age-group targets. Deaths, hospitalizations and infections averted per 
million total population and per 100 fully vaccinated people were estimated for the period of two years 
following completion of the vaccination campaign (corresponding approximately to 2021–2022 and 2022–
2023), compared to the same period and PHSM trends in the absence of vaccination, in total and by age 
group in which events occurred. Results shown are for a single archetype country setting and do not 
represent total events across all countries within or across income groups. 
 
The default scenarios assumed a vaccine with 63% efficacy against infection, 90% efficacy against severe 


disease and 45% against transmission. Immunity following natural infection was assumed to last for an 


average of one year. Sensitivity analyses considered variation in the proportion of the population already 
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infected at the time of the vaccination campaign (10%, 25%), timing of the vaccination campaign relative 


to the epidemic peak, waning of immunity from natural infection (lifelong), impacts of VOCs (reduced 


vaccine efficacy, higher transmissibility), vaccine characteristics (disease-blocking only), health-system 


constraints (no constraints in LICs and LMICs) and differential infectiousness among children (50% reduced 


in <10 years of age).  


7.4.2  Results: Health impact 


Across all income groups there are greater health impacts in absolute terms when expanding vaccination 
to an ever-increasing share of the population by descending age cohorts from 50+ years to 20+ years to 
12+ years to 0+ years. This result is due mainly to the assumption that the vaccine product used will reduce 
infection and transmission to some degree in addition to protecting against severe disease, but it also 
applies to a lesser extent even when the vaccine is assumed to protect against severe disease only. 


While increasing the vaccination target to younger ages increases the overall number of events 


averted, it does so with differential efficiency across outcome measures. For reducing deaths and 


hospitalizations, achieving high vaccination coverage for persons of 50+ years is the most efficient 


strategy per fully vaccinated person, followed by vaccinating those 20+ years (Exhibit 9). Vaccinating 


those aged 12+ years and those aged 0+ years provides almost no incremental benefit when scaled by 


the number of people needed to vaccinate to avert one of these outcomes at the population level. For 


deaths and hospitalizations, the benefit of vaccinating younger cohorts accrues mainly through 


indirect protection to older cohorts at higher risk of these outcomes who were not effectively protected 


directly because of incomplete vaccine coverage (Exhibit 10). For averted infections, however, there is 


increasing incremental benefit to vaccinating younger and younger age cohorts, reflecting the greater 


social mixing by these age groups in all country income groups and their much larger share of the 


population in LICs and LMICs such that the benefits of reduced infections accrue primarily to these 


younger cohorts. 


Under the scenario assumptions modelled, the results suggest that prioritizing vaccination of the oldest 
adults will achieve the greatest mortality and hospitalization reductions for a given level of vaccine 
supply and that vaccinating those <20 years is an efficient strategy mainly towards the goal of reducing 
viral transmission. Vaccinating those aged 20+ years is an intermediate strategy towards further reducing 
deaths and hospitalizations for a given level of PHSM, or maintaining the reduction of mortality and 
hospitalizations achieved by vaccinating those 50+ years while lifting some PHSM. 
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Exhibit 9. Deaths, hospitalizations and infections averted per 100 fully vaccinated people (FVP) by 
country income group 


 


Note: HIC = high-income countries; UMIC = upper-middle-income countries; LMIC = lower-middle-income countries; 
LIC = low-income countries. 
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Exhibit 10. Age group in which deaths are averted for each vaccination coverage age targeting strategy  


 


Note: HIC = high-income countries; UMIC = upper-middle-income countries; LMIC = lower-middle-income countries; 
LIC = low-income countries. 
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7.4.3 Results: Sensitivity analysis 
 


Exhibit 11. Share of population recovered from COVID-19 before vaccination campaign begins and 
levels of implied PHSM to suppress transmission during the period of vaccination 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Exhibit 12. Timing of window of vaccination relative to epidemic peak 


 


Counterfactual trajectories, without vaccination: The coloured lines show different levels of 


transmission during a period of suppression, resulting in different proportions of the population in 


the “recovered” class when vaccination commences. In the LMIC setting (shown) this results in 


approximately 10%, 20%, and 25% of the population recovered for Rt1 equal to 1.05, 1.2 and 1.4 


respectively. 
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Interpretation: Earlier vaccination and longer duration of protection from natural infection reduce mortality 
from the subsequent epidemic peak. 


 


Exhibit 13. Deaths per million population per day and deaths averted per million population by 
country income group 


 


 


Note: HIC = high-income countries; UMIC = upper-middle-income countries; LMIC = lower-middle-income 
countries; LIC = low-income countries. 


Interpretation: Different vaccination coverage targets by age shift the timing and magnitude of epidemic waves 
across country income groups based on the size of the age-eligible population. There are incremental health 
benefits to expanding vaccination to younger age ranges, but with diminishing efficiency in terms of averting 
hospitalizations and deaths. 
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Exhibit 14. LMIC example: deaths per million population per day and deaths averted per 100 fully 
vaccinated people (FVP) for default versus VOC settings 


 


 


Interpretation: Compared to the default, VOCs that reduce efficacy or increase transmission will make vaccination 
less efficient (i.e. lower population health impacts per FVP) for every age target. 


 


 


 


Exhibit 15. Deaths averted per million population for default versus VOC settings by country income 
group 
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Interpretation: Across all income groups, compared to the default, fewer deaths are averted when assuming 
reduced efficacy or higher transmission in a VOC setting, with the fewest deaths averted when these effects are 
combined. A more transmissible VOC leads to more deaths in the absence of vaccination (and hence more deaths 
averted from vaccination) in the first year.  
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Exhibit 16. LMIC example: deaths per million population per day and deaths averted per 100 fully 
vaccinated people (FVP) for default versus three scenarios 


Scenarios: 1) disease-blocking vaccine only; 2) health systems able to surge in LICs/LMICs (no higher IFR 


due to health-system constraints); and 3) children <10 years 50% less infectious. 


 


Interpretation: Compared to the default, epidemic peaks occur at different times under the sensitivity analyses. 
Compared to the default, when averting death is the health outcome measure, a vaccine that blocks disease only is 
even more efficiently targeted to the oldest groups, while targeting to younger age groups is even less efficient. 
Compared to the default, when health-system constraints are not present for LIC/LMIC, then averted deaths are 
lower (because overall deaths are lower due to better health care and therefore fewer deaths could be averted). 
Compared to the default, results are not significantly different when children are assumed to be 50% less infectious. 
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Exhibit 17. LMIC example: deaths, hospitalizations and infections averted per million population for 
default versus disease-blocking vaccine only 


 


Interpretation: If a vaccine is disease-blocking only, then the incremental health benefits of extending vaccination 
to younger age targets are substantially reduced. 
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Exhibit 18. LMIC example: deaths, hospitalizations and infections averted per million population for 
default versus health systems unconstrained in LIC/LMIC 


 


 


Interpretation: If LIC/LMIC health systems are able to surge to manage COVID-19 cases, then there will be more 
hospitalizations but fewer deaths in the counterfactual without vaccination; therefore, compared to the default, 
there are more hospitalizations but fewer deaths averted when health system constraints are absent for each age 
group vaccination target. 
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Exhibit 19. LMIC example: deaths, hospitalizations and infections averted per million population for 
default versus children <10 years 50% less infectious 


 


 


Interpretation: Assuming reduced infectiousness among children does not significantly change the estimated 
impacts of the vaccination targets in this setting for the assumed scenario values. 
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Exhibit 20. Age groups in which hospitalizations averted for each vaccination coverage age targeting 
strategy by country income group 


 


Note: HIC = high-income countries; UMIC = upper-middle-income countries; LMIC = lower-middle-income countries; 
LIC = low-income countries. 


Interpretation: Vaccinating younger cohorts benefits older cohorts through indirect protection (“herd effect”) by 
averting hospitalizations primarily among older cohorts not directly protected effectively. This herd effect is more 
pronounced in HICs and UMICs; in this scenario, LICs/LMICs are assumed to face health-system constraints such that 
all patients needing care cannot receive it. Therefore hospitalizations are lower and IFR is higher than in the absence 
of these constraints. 
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Exhibit 21. Age groups in which infections averted for each vaccination coverage age targeting 
strategy by country income group 


 


 


Interpretation: Vaccinating younger cohorts benefits a more balanced distribution of age cohorts through indirect 
protection (“herd effect”), including averting infections among younger cohorts. This effect is most pronounced in 
LICs/LMICs due to their younger demographic structure. 
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Exhibit 22. LMIC example: deaths averted per million population for different vaccination rollout 
timings relative to peak 


  


Interpretation: Prioritization of vaccination, along with an integrated strategy of PHSM use during vaccine rollout, is 


important for optimizing impact across multiple health dimensions. Rapid vaccination rollout is important in order 


to minimize the economic costs of PHSM. Vaccination needs to happen well in advance of surges to maximize 


vaccination impact (there is limited impact of surge response vaccination due to lag in detection and response times). 


There is still some longer-term benefit to vaccinating “past the peak” for protection against future waves/waning. 


 


  


• Coloured bars show the total deaths 


averted if the first dose of vaccination 


begins at that time point, with oldest 


age groups vaccinated first and efficacy 


only after the second dose, with 8 


weeks between doses. 


• Each coloured bar represents an 


increment of ~2 weeks. 


• The black line shows the counterfactual 


epidemic. 


• Note: only one epidemic wave shown – 


there would be additional health 


impact (and vaccine benefit) on 


subsequent waves. 
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Exhibit 23. Deaths averted per million population for alternative coverage levels within priority groups, 
by country income group 


Within priority group coverage scenario 65+ 
years 


<65 
years 


Default 85% 70% 


Optimistic elderly 95% 70% 


Optimistic elderly + pessimistic younger 95% 50% 


Pessimistic elderly + pessimistic younger 70% 50% 


 


Interpretation: More deaths are averted with higher coverage among older adults. Increasing coverage among older 
adults does not offset lower coverage among younger groups in terms of deaths averted. Lower coverage within any 
age group reduces the health benefits of vaccination. 
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Exhibit 24. Deaths per million population by vaccination status and country income group 


 


Interpretation: Following vaccination rollout, most deaths are in unvaccinated populations, rather than from 
breakthrough infections among vaccinated populations. 


 


7.4.4 Incremental economic benefit analysis for moving to goals of higher 


ambition 
 


Previous analyses have estimated substantial macroeconomic returns from rapid, equitable access to 
COVID-19 vaccination across all country income groups.53,54,55,56 By contrast, delayed and inequitable 
vaccination rollout will prolong and depress economic recovery, especially in emerging and developing 
economies and LICs (Exhibit 25).57 
 
  


 
53 Hafner M, Yerushalmi E, Fays C, Dufresne E, Van Stolk C. COVID-19 and the cost of vaccine nationalism. RAND 
Europe; 2020 (https://www.rand.org/pubs/research_reports/RRA769-1.html, accessed 9 August 2021). 
54 Cakmakli C, Demiralp S, Kalemli-Özcan S, Yeşiltaş S, Yıldırım MA. The economic case for global vaccinations. Paris: 
International Chamber of Commerce; 2021 (https://iccwbo.org/publication/the-economic-case-for-global-
vaccinations, accessed 9 August 2021). 
55 Ending the Covid-19 pandemic: the need for a global approach. New York (NY): Eurasia Group; 2020 
(https://www.who.int/publications/m/item/ending-the-covid-19-pandemic-the-need-for-a-global-approach, 
accessed 9 August 2021). 
56 Agarwal R, Gopinath G. A proposal to end the COVID-19 pandemic. IMF Staff Discussion Notes. Washington (DC): 
International Monetary Fund; 2021 (https://www.imf.org/en/Publications/Staff-Discussion-
Notes/Issues/2021/05/19/A-Proposal-to-End-the-COVID-19-Pandemic-460263, accessed 9 August 2021). 
57 Global Economic Prospects, June 2021. Washington (DC): World Bank; 2021. doi:10.1596/978-1-4648-1665-9. 
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Exhibit 25. Pre-pandemic projections and forecast revisions to global growth 


   


Source: World Bank Global Economic Prospects, June 2021, Figure 1.1 
 
Exhibit 25: In Figure A, baseline growth predictions for the next few years do not return to what they were pre-COVID-19 for 
LICs, in contrast to emerging and developing economies and advanced economies. In Figure B, the impacts of low 
vaccination coverage and slow rollout are illustrated, leading to negative forecasted growth for emerging and developing 
economies. 


 
These prior analyses do not, however, consider issues of how to deploy available vaccines to unlock these 
economic benefits. These strategic concerns include the target level of vaccination ambition, how 
vaccination should be prioritized within a country’s population, how to scale back PHSM as vaccination 
coverage increases, what levels of coverage need to be achieved within priority groups and with what 
vaccine characteristics (e.g. efficacy against different endpoints) to permit different socioeconomic 
reopening goals). Such strategic considerations are important not only to optimize the impact of COVID-
19 vaccines within and across countries, but also to characterize the potential “lives and livelihoods” 
trade-offs that countries face in responding to the COVID-19 pandemic. For instance, increasing 
vaccination coverage can reduce the need for economically and socially damaging mitigation measures 
that curtail economic production. The vaccination prioritization strategy that maximizes economic 
production may not be focused on working-age individuals but rather on older adults. Vaccination of those 
most likely to be hospitalized prevents hospital capacity from being breached and reduces the need for 
economically damaging mitigation measures. The ability of countries to incur and sustain the social and 
economic impacts of mitigation measures varies across country income groups.  
 
Recent integrated epidemiological-economic modelling efforts have sought to quantify some of the 
potential trade-offs in different COVID-19 vaccination strategies, severity of business closures and other 
mitigation measures at the country level in low- and middle-income country settings (Table 5, Table 6). In 
an illustrative LMIC setting, the difference between the least and most stringent PHSM measures is 
associated with an estimated short-term GDP loss of approximately US$ 142 000 per COVID-19 death 
averted over three months. Quadrupling the current vaccine administration rate results in an estimated 
reduction in deaths of 2.3 per 100 000 population over three months, assuming PHSM are kept in place. 
Table 5 reflects a general age-descending vaccination strategy but does not currently estimate the 
incremental economic impacts of the specific age thresholds in this global strategy scenario analysis.  
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In Table 6 the global strategy scenario analysis age thresholds are examined for an illustrative LIC setting. 
Table 6 suggests that a strategy relying only on PHSM to control COVID-19 will be much more costly than 
a carefully constructed strategy that involves both vaccination and PHSM. For example, compared to no 
vaccination and no PHSM, the model results indicate that vaccinating those aged 20+ years before the 
end of 2021 would avert a similar number of deaths as would a strategy with no vaccination and 
maintaining PHSM restrictions in place (see Table 6, last Alternative counterfactual row). However, 
achieving this vaccination target would allow economic reopening that would avert over US$ 2 billion in 
GDP losses. Deploying a combination of PHSM and vaccination in related approaches in an integrated 
pandemic control strategy is necessary to balance health and economic impacts and to prepare a bridge 
to return to normalcy. Together, these estimates suggest the importance of rapid vaccination rollout to 
save lives and reduce the need for economically costly PHSM to control COVID-19. The speed of rollout 
is of major importance, resulting in a difference in GDP loss that ranges from approximately  US$ 100 
million to approximately US$ 800 million in a three-year period when comparing the end-date of the 
achievement of the vaccination target (2021 versus 2022).  
 
These initial estimates capture only the short-term economic impacts from supply-side shocks, such as 
labour shortages due to COVID-19 illness and death and PHSM that interrupt business activity in different 
sectors. These are therefore conservative estimates of the economic benefits of vaccination over the 
short term because they do not capture, among other things, demand shocks (e.g. changes in consumers’ 
preferences), changes in government revenue, international trade losses and long-term GDP impacts (e.g. 
due to educational losses and reduced capital investment). These short-term estimates also do not 
capture longer-term health impacts (e.g. lives saved beyond the analytical horizon, averted long COVID or 
other sequelae due to COVID-19), which may have economic implications. Further analytical work is 
needed to characterize the broader epidemiological and economic impacts of specific COVID-19 
vaccination strategies in combination with PHSM within and across countries. 
 
 
Table 5. Example lower-middle-income country scenario of deaths versus GDP losses under different 
PHSM levels during the vaccination rollout in Q3 2021 (preliminary projections) 


 PHSM stringency Deathsa GDP 
lossb 


(US$ 
billions) 


Incremental GDP loss 
per life saved with 
increasing PHSM 
stringencyc  (US$) 


Vax A: currently 
observed vaccine 
administration rate 


Near-open economy and least 
stringent PHSM 


25 783 0.17 - 


Mid-to-low closures and stringency 12 181 0.73 41 097 


Mid-to-high closures and 
stringency 


4708 2.23 200 990 


Strict closures and stringent PHSM 2526 3.47 571 036 


Vax B: vaccine 
administration rate 
doubled 


Mid-to-high closures and 
stringency 4532 2.23 Not applicable 


Vax C: vaccine 
administration rate 
quadrupled 


Mid-to-high closures and 
stringency 4209 2.23 Not applicable 


a. COVID-19 deaths over three-month projection horizon. 
b. GDP loss compared to pre-pandemic GDP over three-month projection horizon. 
c. Incremental GDP loss per life saved compared to next least stringent PHSM scenario. 
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Table 5 Brief methods58 


• Vaccination strategy: The vaccination rollout proceeds from the oldest adults to the youngest, 
assuming coverage of 70% in each age group. The vaccine administration rate remains constant 
at the currently observed rate, with 14% of the total population fully vaccinated by the end of 
three-month projection horizon (21% and 36% in Vax B and C scenarios); vaccine infection-, 
transmission- and severe disease-blocking efficacy assumed to be that of the AstraZeneca vaccine 
against the Delta variant. 


• Economic impacts estimated through differential closures of 35 sectors of the economy using 
integrated SEIR (Susceptible, Exposed, Infected, Removed) and input-output model (DAEDALUS).  


  
 
Table 6. Example low-income country scenario of deaths versus GDP losses under different 
vaccination and PHSM strategy combinations implemented over 2021–2022 


 Vaccination target achieved by end-
2021 


Vaccination target achieved by 
end-2022 


Vaccination 
strategy 


Deaths 
(over 
1000 


days)a  


GDP loss 
(over 1000 


days) b 


(US$ 
millions)  


Incremental 
GDP loss per 
life savedc 


(US$) 


Deaths 
(over 
1000 


days)a 


GDP loss 
(over 1000 


days)b 


(US$ 
millions) 


Incremental 
GDP loss 
per life 
saved c 


(US$) 


No vaccination, no 
PHSM 73 745 7  73 745 7  


50+ years 43 899 52 1 530 43 742 136 4 335 


20+ years 22 192 199 6 751 21 807 573 19 888 


12+ years 4 600 261 3 556 283 776 9 448 


0+ years 31 402 30 731 151 1 188 3 121 466 


Alternative 
counterfactual: 
No vaccination, 
PHSM in place 
throughout 28 819 2 293  28 819 2 293  


a. Boxed rows: compared in text; similar health impacts but different economic benefits of vaccination.  
b. Number of COVID-19 deaths over 1000-day simulation period associated with each vaccination strategy. 
c. Present value of total GDP loss over 1000-day simulation period in current US dollars, compared to 


counterfactual no-pandemic GDP level. 
d. Incremental GDP loss per life saved is the ratio of the difference in GDP loss to deaths averted by 


extending the vaccination strategy to cover the next youngest age group (i.e. comparing each row to the 
row immediately above it in the table). 


 


 
58 Doohan P, Pianella M, Haw D, Hauck K. Presentation to WHO SAGE Working Group on COVID-19 Vaccines Impact 
Modelling subgroup, 12 July 2021.  Based on DAEDALUS model described in: https://www.imperial.ac.uk/mrc-
global-infectious-disease-analysis/covid-19/report-35-schools/ 
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Table 6 Brief methods59 


• Vaccination strategy is age-descending by global strategy scenario analysis age thresholds of 50+, 
20+, 12+ and 0+, with a target of 85% coverage of those aged 65+ years and 70% coverage of 
those <65 years. Vaccination rollout is at a constant rate based on the rate required to achieve 
the target coverage within a specified time period (end-2021 or end-2022). The vaccine product 
is assumed to be 70% effective at reducing the risk of infection. 


• PHSM are lifted on the completion of vaccination of each age group. Simulation is run over 1000 
days, assuming Rt = 1.2 at the beginning of the vaccination campaign, with PHSM in place until 
the vaccination target is reached; social contact patterns are then increased to an approximate 
level of Rt = 1.8 when PHSM are lifted. The “no vaccination” and “no PHSM” scenario assumes 
contact patterns and susceptibility rates corresponding to Rt = 1.8 at the beginning of the 
simulation. The alternative counterfactual of no vaccination with PHSM throughout assumes 
contact patterns and susceptibility rates corresponding to Rt = 1.2 at the beginning of the 
simulation. Rt may evolve over the course of the simulation. 


• Gross Domestic Product (GDP) loss over 1000 days in US dollars is calculated compared to a “no 
pandemic” counterfactual GDP scenario. The present value of the GDP loss assumes that the 
discount rate is equal to the economic growth rate. 


 
 


7.5 Annex V: Doses required and supply available 


To quantify the doses needed and the corresponding availability of supply, the same four vaccination 
targets by age and within age coverage described for health impact modelling (see Table 4 above) were 
assumed. 


7.5.1 Methodology: Dose requirements 


Dose requirements were estimated for a two-year period assuming a baseline of no vaccination. In 


addition, uptake curves were applied to establish the minimum time to reach programmatic coverage 


based on system strength, human resources, financial considerations and past experience with large 


campaigns (See  Annex VI: Costing and funding, for detailed uptake methodology and assumptions). Three different dose 


schedule scenarios were considered for each vaccination target to account for uncertainty around viral 


evolution and vaccine cross-protection against new variants, as well as duration of protection (  


 
59 Ferranna M, Cadarette D, Bloom D (2021). Presentation to WHO SAGE Working Group on COVID-19 Vaccines 


Impact Modelling subgroup, 12 July 2021 
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Table 7), giving rise to 12 vaccination target-scenario combinations.  
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Table 7. Dose requirements scenarios 


Dose schedule scenario Primary series Booster 


No booster scenario Two-dose course of primary 
vaccination for HICs and UMICs 
and one-dose course of primary 
vaccination for LICs/LMICs60,61 


No booster. 


High-risk booster scenario Two-dose course of primary 
vaccination for all countries 


Annual one-dose booster for 
those 50+ years only. Booster 
every two years for other 
populations. 


 


Yearly booster scenario Two-dose course of primary 
vaccination for all countries 


Annual one-dose booster for all 
target populations. 


 


7.5.1.1  Zero baseline assumption 


An overarching assumption is that of zero baseline – i.e. the calculation of dose requirements has been 


performed as if no vaccination has taken place. The rationale for using this “clean slate” assumption is to 


avoid forecasting dose requirement figures for the remainder of 2021 with the risk of accumulating 


error in the end-of-year predictions and subsequently propagating this error in the 2022 forecasts. 


 


7.5.1.2  Vaccination targets 


While the proposed goal framework encourages countries to follow the WHO SAGE Roadmap for 


prioritizing uses of COVID-19 vaccines in the context of limited supply.62 To simplify modelling and 


forecasting efforts, age targets were associated with each of the four vaccination targets laid out in the 


Goal Framework. 


The age targets have already been laid out in Table 3. Methodologically, it is important to note that: 


• new cohorts are vaccinated year on year as they enter the target age group for each goal; and 


• a descending age order is applied within each goal. 


 
60 A low-resource requirement scenario was requested by the African Union for exploratory purposes. 
61 WHO currently recommends a two-dose course for all vaccines except for that of Johnson & Johnson which 
requires only one dose. Eventual booster needs have not yet been established. 
62 Roadmap for prioritizing the uses of COVID-19 vaccines in the context of limited supply. Geneva: World Health 
Organization; 2020 (updated July 2021) (https://www.who.int/publications/i/item/who-sage-roadmap-for-
prioritizing-uses-of-covid-19-vaccines-in-the-context-of-limited-supply, accessed 3 August 2021).  
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7.5.1.3  Programmatic coverage 


To account for programmatic feasibility, we looked at historical immunization programme performance 


and hesitancy in order to derive age-group coverage assumptions (Table 8). 


Table 8. Assumptions on programmatic coverage  


Priority 


group 


HIC UMIC LMIC LIC Rationale. 


All HW 85% 85% 85% 85% Assumed high coverage given known delivery platform 


and pandemic setting. 


65+ years 85% 85% 85% 85% Assumed high coverage given known delivery platform 


and pandemic setting. 


5–64 years 70% 70% 70% 70% Multidose coverage for the base case was selected 


based on the oral cholera vaccine (OCV) campaign two-


dose coverage reported by Global Task Force on 


Cholera Control. Vaccination coverage surveys were 


documented following 31 campaigns. The estimated 


two-dose coverage ranged from 27.5% to 95%, with an 


average of 70%. A study of the OCV campaign in Haiti 


showed that dropout was higher in >15-year-olds than 


in 1–5-year-olds. 


0–4 years 87% 81% 77% 70% DTP3 (WHO/UNICEF estimates of national 


immunization coverage) 


 


7.5.1.4  Uptake  


Uptake indicates a maximum speed at which assumed programmatic coverage could be reached if there 
are no supply constraints and major resource/programmatic obstacles. To calculate uptake curves, the 
following methodology is applied: 


1. Every country is assigned a group based on the average of their scores across multiple variables, 
including health-system strength, campaign experience, health-care workforce, government 
health expenditure, financing constraints and population size. 


2. Uptake duration is assigned per country group. 


1.X_Global_regional


SAGE meeting October 2021 69







Technical Document – Version 15 September 2021 


70 
 


3. For each country, actual administered rates are incorporated monthly if they show that a higher 
pace of delivery than previously anticipated is possible. 


The assumptions characterizing each country group with respect to its uptake are illustrated in Exhibit 26, 
while a world map view is illustrated in Exhibit 27.  


Note that:  


• On the basis of estimated completion dates of infant trials, countries are not expected to begin 
vaccinating persons below 12 years until 2022. 


• The reference uptake estimates for speed of delivery to the population aged 18+ years are applied 
proportionally to populations targeted in each scenario (50+ years, 20+ years, 12+ years, 0+ years) 
according to the relative size of the population age groups in each country 


Exhibit 26. Uptake of country groups 


 


 


 


 


 


 


 


Exhibit 27. Grouping of countries and uptake assumptions 
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It is important to note that the uptake assumptions imply that not all the doses necessary to complete the 
12 scenarios are needed over the two-year period. For the most ambitious scenarios, booster doses 
(primarily) are required over a longer timeframe.  


A 10% wastage rate was added across all scenarios.  


Finally, the doses required over the two-year period of analysis were associated to the 2021 and 2022 
calendar years for ease of analysis and comparison with supply. This is an aggressive assumption for many 
of the lower-income settings when most doses are likely to be purchased in the latter part of the 
biennium, while possibly underestimating early vaccine consumption in higher-income settings through 
the early use of booster doses. 


 


7.5.2  Results: Dose requirements 
There is large variance in programmatic dose requirements across goals and scenarios: as expected, 
dose requirements increase with increasing levels of goal ambition and when boosters are assumed to 
be required to maintain the desired health impacts. Requirements range from 2.8 billion doses if only 
50+ year populations are targeted and no boosters are required to 16.2 billion doses for universal 
vaccination along with an annual booster requirement for 2021 and 2022 ( 


 


 


 


 


 


 


 


 


 


Exhibit 28). It is important to note that, at the time of writing in mid-2021 approximately 5.5 billion 


doses had already been administered – although primarily in high-income settings with China, India, 


United States, Brazil, Japan, Germany, Indonesia, Turkey, United Kingdom and France as the biggest 


consumers. 


At the lowest level of ambition – i.e. targeting the older population and high-risk groups – HICs that have 
the older demographics and China drive most of the dose needs. As goal ambition increases and all ages 
are targeted, lower-income settings become the biggest driver of global demand.  


In the “no booster” scenario, the one-dose primary vaccination course assumed for lower-income settings 
requires significantly reduced doses across all age targets. 
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Exhibit 28. Dose requirements  


 


Some longer-term considerations are worth noting. The high-risk booster scenarios (boosters every two 
years and annual boosters for high-risk groups) have the largest variability since booster doses are 
required only for a small share of the target population on an annual basis and the whole target 
population every two years. Most importantly, as of the second year in all scenarios, there is a 
considerable drop in dose requirements as target populations are reached. Global programmatic dose 
requirements reach zero in all “no booster” scenarios by the third year. These longer-term 
considerations are important for the investment decisions of vaccine manufacturers (and governments), 
in terms of the speed and scale of the increase in manufacturing capacity and business sustainability ( 


1.X_Global_regional


SAGE meeting October 2021 72







Technical Document – Version 15 September 2021 


73 
 


 


 


 


 


 


 


 


 


 


 


Exhibit 29). 


 


 


 


 


 


 


 


 


 


 


 


Exhibit 29. Evolution of dose requirements by scenario 
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7.5.3 Methodology: Global vaccine supply 


Global supply is estimated on the basis of the Monte Carlo simulation global production model. The model 
incorporates all developers with vaccines licensed or in clinical development and accounts for risk and 
uncertainty about the following factors (in order of priority): 


• the probability of technical and regulatory success (PTRS); 


• the manufacturing risk and the experience of technology transfer; 


• the availability of raw materials and manufacturing inputs, drug substance yields and 
manufacturing scale(s); 


• the timing of regulatory approval and production launch; and 


• companies’ strategy regarding variants. 


The model is developed on the basis of publicly available sources (media monitoring) and BMGF, CEPI, 
Gavi and UNICEF intelligence. PTRS values are provided by Gavi and CEPI or estimated on the basis of 
the methodology of the Center for Global Development.63  
 
On the basis of the Monte Carlo simulation outputs, three scenarios of low (5th percentile), base and 
high (95th percentile) supply have been introduced, as follows: 
 
 


 
63 McDonnell A, Van Exan R, Lloyd S, Subramanian L, Chalkidou K, La Porta A et al. COVID-19 vaccine predictions: 
using mathematical modelling and expert opinions to estimate timelines and probabilities of success of COVID-19 
vaccines. Washington (DC): Center for Global Development; 2020 
(https://www.cgdev.org/sites/default/files/COVID-19-Vaccine-Predictions-Full.pdf, accessed 7 August 2021). 
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Year\scenario Low Base High 


Year 1 ~6.5 billion doses ~7.5 billion doses ~9.0 billion doses 


Year 2 ~9.0 billion doses ~14 billion doses ~17 billion doses 


 
 


Input Description 2021 2022 


Probability of 
technical and 
regulatory success 


• Estimated volumes from vaccines 
still in the development pipeline 
are risk-adjusted using PTRS 


+/- 0.9 billion  +/- 3.0 billion 


Timing of 
regulatory 
approval and 
production start 
date 


• An estimated timing of first 
regulatory approval based on 
platform and stage is applied to 
candidates still in clinical trials and 
may differ from company claims 


• Some companies may begin 
producing at risk early. However 
the doses will not be released until 
the first approval 


+/- 0.4 billion +/- 0.8 billion 
Multiple 
companies have 
indicated late 2021 
and 2022 
production scale-
ups through 
production launch 
at additional 
facilities 


Manufacturing 
risk/scale-up 
curves 


• General as well as manufacturer-
specific scale-up curves 
incorporated if data are available 


• Manufacturing risks for facilities 
were assessed on the basis of prior 
vaccine production and 
technology transfer experience 


• Resulting scores were used to 
adjust scale-up curves; companies 
with a large number of technology 
transfers were the most affected 


+/- 0.3 billion +/- 2.0 billion 
With multiple new 
entrants in the 
market, 
manufacturing risk 
is high 
 


Scale, yield, 
capacity inputs 


• Reported or estimated scale and 
yield data 


• Reported manufacturer DP 
estimate 


• We incorporate risk for all public 
inputs (amounts to at least 25% 
discount), except for vaccine 
developers deemed “trustworthy” 
by experts 


+/-0.3 billion +/-0.6 billion 


Raw materials, DP 
and adjuvant 
constraints 


• Manufacturer-specific raw 
material, DP or adjuvant 
constraints were applied on the 
basis of the available data 


+/-0.3 billion +/-0.6 billion 


Variant strategy • Production volumes may vary 
according to company variant 
strategy: 1) booster, 2) 


N/A +/-0.2 billion 
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Input Description 2021 2022 


replacement, 3) multivalent 
vaccine  


• Companies employing a 
multivalent booster will see a 
reduction in supply  


• Depending on the strategy, timing 
of production and scale-up may 
also be pushed back 


 


7.5.4 Methodology: Key distribution assumptions 
 


Distribution indicates how available manufacturing capacity is allocated to countries. To allocate 2021 
and 2022 manufacturing capacity to countries the following country-level supply types are considered: 


1. Formalized bilateral, multilateral and COVAX deals 
2. Domestic production capacity 
3. Publicly-announced donations and transferred doses. 


 
Key distribution assumptions include the following:  


 Assumptions  


Bilateral and 
multilateral deals  


• Only secured doses of formalized deals are taken into account. 


• HICs are assumed to have all their mRNA deals (secured doses only) met first 
starting in the second half of 2021. All other deals are then fulfilled 
proportionally by the supplier based on deal size and estimated deal start 
date. 


• Deal start date assumes the latest date of: 1) expected delivery date from 
media announcements; 2) country vaccine approval date; or 3) vaccine time 
to licensure estimates. 


• Multilateral deal doses are allocated proportionately to Member States on 
the basis of population size. 


COVAX deals • COVAX supply is distributed on the basis of the outputs from COVAX 
allocation rounds. 


Domestic 
production 


• The manufacturer’s domestic production capacity is allocated to the country 
where its headquarters is located. 


Export bans • It is assumed that there will be no exports from India in the second half of 
2021, and only 25% of total production exported from India in the first half of 
2022. 


Donations and 
dose donations  


• All donations and transferred deals announced in the media are incorporated, 
in which the donated and transferred doses are subtracted from the supply of 
the donor. 


• In addition to all announced donations, donations amounting to 1 billion 
doses in 2021–2022 from HICs to LICS/LMICs is assumed. 


 
Note: Untapped manufacturing capacity in 2022, which has not yet been distributed since limited 2022 deals have 
been announced to date, shows up as kept in the country of manufacture. 
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7.5.5 Results: Global vaccine supply availability 


Global vaccine supply forecasts depend on a set of parameters that are hard to predict accurately. The 
results and production distribution outcomes are summarized in three scenarios – low, base and high 
(Exhibit 30).  


The production figures include multiple different technology platforms. In 2021, the production scenario 
is divided between mRNA, non-replicating viral vector and inactivated vaccines with about a 1/3, 1/3, 1/4 
split in the base scenario. The 2022 scenarios reflect the potential entry of protein subunit vaccines with 
about a 1/3 from mRNA and 1/5 to viral vector, inactivated and protein subunit split in the base scenario. 
As described below, different platforms are more or less sensitive to different drivers of uncertainty and 
variance. The model leads to production forecasts which must therefore be taken with great caution. 


Among multiple factors which have been considered, the key ones which lead to the largest variance in 


supply estimates across the three scenarios are: 


• The probability of technical and regulatory success (PTRS) – up to 3.9 billion doses variance over 
2021–2022: 
o The model uses a probability of success to reach licensure. However, a candidate that is yet to 


be registered will either pass or fail registration. Hence, the impact of this factor is the most 
significant. 


o The technology platform most sensitive to this factor is the protein subunit platform. It 
combines the fact that: 1) no candidate has reached licensure yet and 2) large volumes are being 
claimed from this technology platform.   


 


• The manufacturing risk, technology transfer experience and scale-up curve – up to 2.3 billion 
doses variance over 2021–2022:  
o The more technology transfers are being envisaged and the more limited the experience is at 


the receiving sites of these transfers, the wider the variance of the outcome.  
o The technology platform most sensitive to this factor is the viral vector platform. Indeed, the 


three leading companies have limited in-house capacity and rely on a very large number of 
technology transfer recipients to reach the production volumes successfully. 
 


• The availability of raw materials and manufacturing inputs, which have impacts on both drug 
substance and drug product manufacturing steps – up to 1.8 billion dose variance over 2021–2022: 
o While the magnitude of the impact of raw materials and the scarcity of manufacturing supplies 


varies across geographies, all technology platforms are affected by it.  
 


• The timing of regulatory approval and actual production increase – up to 1.2 billion dose variance 
over 2021–2022. 


 
According to the booster/variant strategies which will finally be applied, two more factors could 


significantly reduce overall production capacity: 


● The use of multivalent vaccine to protect against multiple variants at once would have immediate 
and substantial effect on reducing the drug substance capacity per dose. 
 


● The move in certain countries from multi-dose to single-dose vials as they shift from mass 
vaccination to targeted booster vaccination. While this may make sense programmatically in a 
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country context, it would have immediate and substantial effects on reducing the vaccine product 
capacity per dose: 


o The nominal speed of filling lines is expressed in vials per minute and varies only slightly 
as a function of vial size (and the number of doses the vial can contain). 


o Therefore, the filling of single-dose vials versus multi-dose vials significantly reduces 
overall filling capacity when expressed in total vaccine doses. 


 
It must be noted that only the first of these two factors has been reflected in capacity simulation. 


Very importantly, throughout 2021–2022 countries’ ability to secure the supply they need for their 
vaccine programmes is linked not only to supply availability but also factors that drive distribution.  


 
Exhibit 30. Production estimates in billion doses of COVID-19 vaccines per annum 


 
 


7.5.6 Results: Dose required versus supply balance 
The feasibility analysis examines the supply–demand balance for 2021–2022 for the 12 vaccination 


targets/dose requirements pairs under the three supply scenarios – low, base and high. By comparing 


programmatic dose requirements over a two-year period with the supply available to countries based on 


deals and donations, it is seen that under a high-supply scenario supply could meet all dose requirements. 


Nevertheless, in the base- and low-supply scenarios, critical gaps remain visible in LICs and LMICs for those 


aged 0+ years and 12+ years, while an increased number of doses can activate supply constraints even in 


the 20+ age group (  


1.X_Global_regional


SAGE meeting October 2021 78







Technical Document – Version 15 September 2021 


79 
 


Exhibit 31). This is despite an assumption of 1 billion doses from HICs. 


Over-procurement and trade barriers/export bans contribute to supply and demand imbalance both in 


country groupings and at country level. Misaligned product preferences are another factor that could lead 


to shortages in a complex market with multiple vaccine technologies and products available with varying 


levels of performance and characteristics, despite supply meeting demand in terms of gross total 


numbers. 


Nevertheless, it should be noted that there are an estimated ~1.5 billion doses of currently unreserved 
manufacturing capacity in the low -supply scenario and ~4.5 billion doses in the base-supply scenario that 
could be further secured to address gaps. However, this would require a clear signal to manufacturers of 
the intent to purchase these doses. This can be done through transparent goal-setting, accurate 
forecasting and early contracting to allow sufficient lead times to inform investment decisions and for the 
manufacturers to implement planned scale-up activities.  


In summary, the feasibility analysis indicates that global production may be adequate over the course of 
the 2021–2022 biennium, but it will require active management of the supply and the market to ensure 
that: 


• all worst-case scenarios across uncertainties are not realized simultaneously (e.g. the PTRS64 of 


vaccine candidates does not drop significantly, or increased delays and/or failure of the multiple 


scale-up do not materialize in parallel; 


• there is important redistribution of doses now and in coming months as supply is building up; 


• clear market signalling for 2022 sustains manufacturing cadence and capacity expansion; 


• active portfolio management ensures proper planning, forecasting, acceptable product 


characteristics, harmonized regulation and matching of product preferences; and 


• multivalent and monodose vaccine presentations are postponed until equitable vaccination has 


been reached in all countries. 


  


 
64 PTRS = probability of technical and regulatory success. 
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Exhibit 31. Biennial supply–demand balance by group (low supply scenario) 


 


 


 


Exhibit 31: Several supply-constrained scenarios for the 12+ and 0+ years age targets for all country groups except for HICs. 


In the ‘no-booster’ scenarios the LICs/LMICs are not constrained as a consequence from the specific assumption about one-
dose courses. 


 


7.6 Annex VI: Costing and funding 


7.6.1 Methodology: Costing 


The programmatic dose requirements calculated in the previous step were used as a basis for calculating 
country vaccination cost. This analysis was performed for 130 countries – 38 self-financing countries and 
92 Advance Market Commitment (AMC) economies – for COVAX for 2021 and 2022. The present analysis 
generates cost estimates for all LMICs except China and Russia. The calculations were based on cost-per-
dose supplied, which was in turn broken down into three components: 1) procurement costs, 2) delivery 
costs and 3) HW surge costs, as follows: 


● Procurement cost: US$ 6.7, constant across scenarios based on an analysis of estimated weighted 
average price currently paid across doses contracted under COVAX and non-COVAX deals according 
to data available to date. 


● Delivery cost: US$ ~0.5 to US$ ~1, decreasing as the number of doses increases as the result of 
economies of scale. 


● HW surge cost: US$ ~0.5 to US$ ~3, country-dependent and with a wide range even within the same 
country income archetype. 
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This work was conducted by the COVAX Global Market Assessment Working Group, the Country Readiness 
and Delivery Task Team for Global Delivery Costs and WHO. Cost estimates for reaching 20% of the 
population in AMC economies were published in February 202165 Similar cost categories and unit cost 
assumptions were used in the present analysis.  


Cost categories are summarized in Table 9. The scaling factor refers to assumptions made for generating 
total cost values. When the scaling factor is “Country”, a total lump sum was assumed for the country 
according to size. For planning and coordination, US$ 590 000 was assumed for countries with less than 
10 million population and US$ 800 000 for countries with more than 10 million population. Data sources 
for these assumptions are explained in the February 2020 report.56 With the “Facility” scaling factor, the 
number of health facilities in the respective country was used to generate total cost values. As an example, 
the costs of training health workers in new vaccine introduction was based on 23 previous cost studies. 
The total costs of training estimated in these studies were divided by the number of facilities in the country 
concerned to arrive at an average cost estimate per facility. This average cost was then used for 
extrapolation to the remaining countries. With the “Dose” scaling factor, a unit cost per vaccine dose 
delivered was derived from published studies and was used for extrapolation to all countries.  


An important data source for unit costs was the Immunization Delivery Cost Catalogue (IDCC).66 This 
database stores resources on vaccine delivery costs in low- and middle-income countries from a large, 
systematic review of published and unpublished studies available since 2005. Data from IDCC were 
complemented with information from vaccination campaign budgets and human papillomavirus (HPV) 
vaccine introduction budgets. Cold chain equipment costs were derived from the PATH Installed Base and 
Forecast Model. All costs were inflated to 2020 values. Fixed costs were defined as items that do not vary 
substantially by the number of doses delivered, such as planning and coordination. Variable costs are 
those that vary with the number of vaccine doses delivered. 


Unit costs vary between countries because of different salary levels and prices of goods, while the costs 
of tradable goods, such as cold chain equipment, are generally relatively similar across countries. Unit 
costs related to non-tradeable items were adjusted in the analysis. Four cost categories were adjusted 
according to purchasing power parity (PPP): 1) training, 2) vaccine transport, 3) per diems and 4) 
transportation for outreach. The methodology developed by Portnoy and colleagues for adjusting unit 
costs for PPP was used.67 For social media listening, country-specific salaries were used to adjust the 
estimates. Country-specific water tariffs for costs of infection prevention and control were used. 


 


Table 9. Costs categories included in cost estimates 


 Cost category Scaling factor 


1 Planning and coordination Country 


2 Training Facility 


 
65 Costs of delivering COVID-19 vaccine in 92 AMC countries (full report). New York (NY): UNICEF; 2021 
(https://www.corecommitments.unicef.org/kp/costs-of-delivering-covid19-vaccine-in-92-amc-countries.url, 
accessed 7 August 2021).  
66 Immunization Delivery Cost Catalogue. Medford (MA): Immunization Economics/Management Sciences for 
Health (https://immunizationeconomics.org/ican-idcc, accessed 7 August 2021). 
67 Portnoy A, Vaughan K, Clarke-Deelder E, Suharlim C, Resch SC, Brenzel L et al. Producing standardized country-
level immunization delivery unit cost estimates. Pharmacoeconomics. 2020;38(9):995–1005. 
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3 Social mobilization Facility and country 


4 Cold chain equipment (2-8°) Dose 


5 Cold chain recurrent Dose 


6 Pharmacovigilance Facility and country 


7 Vaccination certificates Dose 


8 Protective personal equipment (PPE) for health care workers Dose 


9 Hand hygiene for health care workers and vaccine recipients Facility and dose 


10 Vaccine transport Dose 


11 Waste management Dose 


12 Per diem for outreach service delivery and supervision Dose 


13 Transportation for outreach services Dose 


14 Technical assistance Country 


 


Costs of technical assistance were estimated as follows:  


• 13 countries were sampled to gain an understanding of the use and costs of Technical Assistance 
consultants and staff as of June 2021 channelled through WHO and UNICEF country offices: 
Afghanistan, Bangladesh, Bosnia, Ethiopia, India, Kenya, Lao PDR, Malawi, Moldova, Nepal, 
Pakistan, Papua New Guinea and Uzbekistan. 


• No activity costs were included.  


• The 13 countries were sorted into seven categories from US$ 1.5 million required for 6 months to 
US$ 0.1 million required for the same period (India out of category). 


• The seven categories were modelled with a series of combined indicators (income, Gavi status, 
conflict, fragile status, population). 


• Extrapolation was carried out using the seven cost categories to the 130 countries. 


• Cost requirements for five semesters were calculated, with full cost for Semester 2 of 2021 and 
Semester 1 of 2022, then decreasing the cost by 25% per semester. 


• Technical Assistance costs of expanded partners were assumed to be 33% additional on top of 
WHO and UNICEF 


 


Human resource surge costs were estimated separately from the other delivery costs by WHO. The 
calculation methodology reads as follows: 


• “The estimation of health workforce requirements is based on a WISN (Workforce Indicators of 
Staffing Needs) approach adapted to vaccination of COVID-19. Based on dose allocation, it 
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computes for each country the need for health workers involved in vaccination including 
vaccinators, support staff and supervisors.  


• Based on a redeployment factor fixed at 5% for the simulation purposes, proportional to the 
health workforce density in the country and the UHC service coverage index, the number of health 
workers is extracted from the current staff of medical doctors, nursing personnel, midwifery 
personnel and pharmacists from the National Health Workforce Accounts 
(https://apps.who.int/nhwaportal/Home/Index). 


• Comparing the need and the available workforce redeployed and accounting for the production 
capacity of the country using graduate statistics, a gap in health workers is estimated. Therefore, 
the need of health workers is split between the domestic use of health workers and the additional 
health workers to employ to cover the gap.  


• These numbers are multiplied by the duration in months and the average salaries for nursing 
personnel applied to supervisors and vaccinators and clerk for support staff to derive total health 
workforce costs, domestic costs and costs for additional health workers.” 


All input parameters are available on request to hrhstatistics@who.int. Parameter assumptions for HW 


costs are summarized in Table 10.  
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Table 10. Assumptions for human resource surge cost estimates 


Description Assumed value 


Minutes per intervention 10 minutes 


Working hours per day 7 hours 


Working days per week 4.5 days 


Team efficiency (leave, recruitment) 85% efficiency 


Percentage of health and care workers 
(HW) reassigned for COVID-19 vaccination 


5% of HW 


 


7.6.2 Results: Costing 
Given the wide range of dose requirement scenarios, there is a similarly wide range of costs up to 


US$ ~57 billion for LICs/LMICs alone for the most ambitious vaccination target and booster scenarios in 


2021 and 2022 accounting for vaccine procurement and delivery costs (  
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Exhibit 32).68  


Under the assumption of US$ 6.7 per dose, COVID-19 vaccines would be among the most expensive 
vaccines in lower-income settings portfolios69 and their procurement clearly a major driver of cost. 
Delivery costs, driven primarily by HW surge costs, represent an essential one fifth of the total costs. 
Importantly, the analysis does not account for the opportunity cost of existing HW that would be 
leveraged and possibly diverted from their other immunization and primary health care tasks. Finally, the 
analysis shows that covering larger and larger shares of the population, plus the need for boosters, are 
important drivers of cost difference between scenarios. It is important to note that some of these costs 
have already been covered by existing investments by countries and the international community. 


 


  


 
68 In comparison, ACT-A IMF, World Bank, WHO and WTO principals call for US$ 50 billion investment to generate 
US$ 9 trillion in global economic returns by 2025 (https://www.who.int/news/item/01-06-2021-new-50-billion-
health-trade-and-finance-roadmap-to-end-the-pandemic-and-secure-a-global-recovery, accessed 9 August 2021). 
69 Global Vaccine Market Report. World Health Organization/Market Information for Access to Vaccines; 2020 
(https://www.who.int/immunization/programmes_systems/procurement/mi4a/platform/module2/2020_Global_
Vaccine_Market_Report.pdf, accessed 9 August 2021). 


1.X_Global_regional


SAGE meeting October 2021 85



https://www.who.int/news/item/01-06-2021-new-50-billion-health-trade-and-finance-roadmap-to-end-the-pandemic-and-secure-a-global-recovery

https://www.who.int/news/item/01-06-2021-new-50-billion-health-trade-and-finance-roadmap-to-end-the-pandemic-and-secure-a-global-recovery

https://www.who.int/immunization/programmes_systems/procurement/mi4a/platform/module2/2020_Global_Vaccine_Market_Report.pdf

https://www.who.int/immunization/programmes_systems/procurement/mi4a/platform/module2/2020_Global_Vaccine_Market_Report.pdf





Technical Document – Version 15 September 2021 


86 
 


Exhibit 32. Indicative cost of reaching different vaccination targets in LMICs and LICs over a two-year 
period 


 


 


7.6.3 Funding 


Successful delivery of a vaccination target depends both on the financial capacity of a country to support 
the goal (either through national resources and/or external support) and its health system’s capacity. 
Those aspects become increasingly important in the case of LICs/LMICs, since the resources are, in several 
cases, limited. Financial and systems criteria are formulated to assess a country’s capacity to realize each 
vaccination target–scenario combination. 


When it comes to financial resources, various sources of funding can be considered: 


• Multilateral Development Banks (MDB): As of writing ~US$ 3 billion have been committed in MDB 
lending for vaccine procurement and delivery (an additional ~US$ 5 billion in applications are under 
review) against an announced envelope of ~US$ 24 billion.70 Given the nature of the instrument 
(concessional loans), the attractiveness of vaccination financing for LICs/LMICs remains unclear. 
Trade-offs between COVID-19 vaccines and other health priorities will need to be considered carefully 
by each country in view of the opportunity costs for other health interventions, especially in 
epidemiological settings where there is a low perceived burden of disease.  


• Official Development Assistance (ODA): Funding raised to date for vaccines in LICs/LMICs, largely via 
COVAX AMC, was mostly provided through Official Development Assistance (ODA), as well as 
contributions from the private sector and philanthropic bodies. In the high-demand scenario 


 
70 World Bank Support for Country Access to COVID-19 Vaccines. Washington (DC): The World Bank 
(https://www.worldbank.org/en/who-we-are/news/coronavirus-covid19/world-bank-support-for-country-access-
to-covid-19-vaccines, accessed 9 August 2021).  
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(corresponding to vaccinating the entire population plus boosters), the funding required could 
amount to 70% of yearly Official Development Assistance (ODA) from 2018,71 resulting in the need to 
rely on sources of financing other than ODA alone in certain scenarios and conditions. 


• Dose donations: An important source of funding can be unlocked as countries start to share their 
excess supply. This is currently estimated at >1 billion doses. 


• Returns on investment from vaccination: Economic returns on vaccination accrue to all countries as 
PHSM are progressively lifted and socioeconomic activity resumes. The IMF has estimated this benefit 
at US$ 9 trillion  by 2025, with over 40% of this gain going to advanced economies.72 Under the 
premise that these levels of return can occur only in a global vaccination context, consideration for 
HICs sharing their returns on investment by funding part of the needs of LICs/LMICs can be envisaged. 


The costing analysis has emphasized a broad range of costs for COVID-19 vaccination in lower-income 
settings, depending on the scenario. The mapping of financial resources has pointed to key funding 
sources that could be leveraged to fund such costs.  


While it is hard to predict, particularly at a time of economic downturn, it is likely that at lower levels of 
the cost spectrum (older and/or all adults as the target population), economic returns from vaccination 
and ODA could be leveraged to cover most of the costs in lower-income settings, making vaccination 
targets seem feasible from a financial perspective. COVAX had already been able to mobilize 
US$ 8.6 billion as of mid-2021 and additional amounts have potentially been committed by LICs/LMICs 
through bilateral deals.73  


Nevertheless, in more resource-demanding cost scenarios (adults and adolescents, children, annual 
boosters), the biennium costing estimate would represent about 70% of 2018 ODA – clearly too large a 
share. In such a case, MDBs would probably need to play a key function in supporting financially 
constrained settings. The mid-August estimate of funding availability is at US$ ~24 billion,74 out of which 
US$ 8 billion have been awarded. These amounts would also need to be complemented by government 
revenues in both LICs and HICs by leveraging very important returns on investment from vaccination.  


The international economic community is united in highlighting important economic returns to HICs from 
global vaccination through trade and capital flows channel. With the right level of political will, such 
returns could be leveraged to support vaccination everywhere, but this certainly represents an ambitious 
endeavour and should not be underestimated. Importantly, reduced procurement costs, particularly for 
lower-income settings, can represent another significant means to redistribute resources and enhance 
access. 


It is also important to note that the costing ranges provided do not account for investments required 
beyond procurement and delivery of vaccines at both country level (e.g. surveillance systems) and 
international level (e.g. support for technology transfer, regulatory efforts), nor for potential costs for 


 
71 Net ODA. Paris: Organisation for Economic Co-operation and Development (https://data.oecd.org/oda/net-
oda.htm, accessed 9 August 2021). 
72 A proposal to end the COVID-19 pandemic. IMF Blog, 21 May 2021. Washington (DC): International Monetary 
Fund; 2021 (https://blogs.imf.org/2021/05/21/a-proposal-to-end-the-covid-19-pandemic/, accessed 9 August 
2021).  
73 Key assumption: ~50% of the deal value paid upfront. 
74 World Bank Support for Country Access to COVID-19 Vaccines. Washington (DC): The World Bank  
(https://www.worldbank.org/en/who-we-are/news/coronavirus-covid19/world-bank-support-for-country-access-
to-covid-19-vaccines, accessed 9 August 2021). 
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external support to mass campaigns to reach very ambitious targets in a short timeframe. It is essential 
to highlight these omitted costs because they would increase the financial requirements to reach different 
targets. 


 


7.7 Annex VII: Programmatic constraints 


In order to have a sense of a country’s ability to achieve a vaccination goal successfully, three indicators 
have been introduced that assess the relative capacity of country systems to support a given goal–
scenario combination. Countries scoring below the threshold in at least one of the three indicators are 
considered to be at risk of not achieving the specific goal under the given scenario. 


The three indicators are: 


● Indicator 1: The cost of vaccinating x% of the population is over 1% of 2021–2022 general 
government expenditure75 for countries where expected government revenue per person 
vaccinated is less than the cost per person vaccinated. 


● Indicator 2: The additional HW required for vaccinating x% of the population is larger than 10% of 
existing HW in countries where the number of physicians per 1000 population is lower than 0.2. 


● Indicator 3: Countries are not able to reach DTP3 coverage above 60%.76  


 


7.7.1 Methodology: Programmatic constraints 


● Indicator 1: The cost of vaccinating x% of the population is over 1% of 2021–2022 general 
government expenditure66 for countries where expected government revenue per person 
vaccinated is less than the cost per person vaccinated. 


Note that the indicator considers increased vaccination costs relative to the general government 
expenditure, indirectly measuring the country’s financial capacity to deal with a vaccination 
target. Since the cost per vaccine dose depends on the dose schedule (boosters/no boosters) and 
the age target, the overall vaccination cost and, therefore, the value of the indicator, varies per 
goal–scenario pair.  


The indicator is active only if the expected government revenue per person vaccinated is less than 
the cost per person vaccinated, explicitly taking into account the accrued economic benefit of 
vaccination. To factor this into the approach, there is a need to model the public revenues 
generated by vaccinations. The methodology for this is described below: 


  


 
75 World Economic Outlook (data April 2021). Washington (DC): International Monetary Fund. 
76 WHO/UNICEF estimates of national immunization coverage, June 2021. Extracted from the WHO Immunization 
Information System. 
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Table 11. Modelling public revenues generated by vaccinations 


What is the intuition 
behind the model? 


 


The COVID-19 economic crisis has been driven by declines in 
household consumption spending. 


Vaccination allows people to return to their normal consumption 
patterns and release some pent-up demand (i.e. spend down 
savings). 


Increased household consumption spending translates into 
economic growth and additional tax revenues, which may offset 
all or partial costs of vaccination. 


How do we actually do it? 


 


Household budget survey (HBS) data are used to estimate means 
and standard deviations of “typical” per-person household 
spending by 5-year age bands. 


Based on each country’s 2020 population by age, a synthetic 
population of 1000 people is constructed who have consumption 
spending based on the HBS data (following a random normal 
distribution). 


It is assumed that in 2020, consumption was reduced to basic 
needs (food, housing and rent) + some multiple of “typical” 
spending so that, when calibrated, aggregate consumption 
expenditure declined by some predetermined amount. 


Vaccines are allocated according to age, allowing some 
randomness in non-uptake (e.g. 80% of the population aged 
50+). 


Vaccinated people return to typical consumption patterns + 
spending some (random normal) share of their 2020 savings. 


This is run 100 times to capture the uncertainty in consumption 
and savings behaviours and in who actually is vaccinated (this 
gives upper and lower bound estimates). 


The growth in spending is converted to GDP and then to public 
revenues linearly using historical tax-to-GDP ratio. 


 


Additional resources necessary for vaccine delivery beyond existing finances were also estimated. The 


attention has focused on mapping available HW to quantify the needed surge. Countries’ performance on 
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diphtheria-tetanus-pertussis third dose (DTP3) vaccine delivery was finally used as a proxy for the ability 


of the health system to deliver ambitious vaccination targets for COVID-19 vaccine.77  


● Indicator 2: The extra HR for vaccinating x% of the population is larger than 10% of existing HW 


The indicator considers the surge in health workforce costs with increasing dose requirements. As 


with Indicator 1, since the HR cost increases depend on dose requirements, the value of the 


indicator varies per goal–scenario pair. The detailed methodology for calculating both the surge 


and the associated cost are detailed in  
Annex VI: Costing and funding.  


● Indicator 3: Countries are not able to reach DTP3 coverage above 60%. 


The coverage criterion is applied uniformly to all countries and does not depend on other 
variables. 


The three indicators are applied in the context of an “OR” condition, namely, if any of the three indicators 
applies to a given country, then the country is shortlisted as “at risk”.  


 


7.7.2 Results: Programmatic constraints 
A total of 137 countries were considered and evaluated against each of the above criteria, against the four 


vaccination targets described in Table 3 and under all three dose schedule scenarios. Three intermediate 


and two extreme scenarios are illustrated in   


 
77 Immunization dashboard. Geneva: World Health Organization (https://immunizationdata.who.int/, accessed 9 
August 2021). 
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Exhibit 33 below.  
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Exhibit 33. Number of countries and population with potential financial and system challenges by 
scenario 


 


 
 


Exhibit 33: There were originally 61 at-risk countries in the yearly booster – 0+ years scenario, 45 of which were selected mainly 


due to the HW surge. Of the 61 countries, two were written off the list since the public revenue generated per vaccinated person 
was above the vaccination cost threshold as per the methodology explained in Table 11, hence resulting in 59 countries in the 
list. 
Annex VI:  


The analysis shown leads to the conclusion that, while systems are sufficiently strong to support lower 
levels of vaccination ambition, the majority of lower-income countries are likely to face key challenges 
in mobilizing system resources to reach the most ambitious targets – with the HW surge as the main 
obstacle. Some UMICs may also face issues. The total population at risk in this latter scenario reaches 
~3 billion while 58 countries are affected. Even in the favourable goal–scenario combination of vaccinating 
persons of 50+ years without a booster, 13 LICs/LMICs with a total population of 0.5 billion population, 
are at risk of not achieving the goal. 
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Executive summary
RITAG members and other immunization experts 
gathered virtually for the biannual Regional 
Immunization Technical Advisory Group (RITAG) 
meeting from 30 June – 1 July 2021 to discuss a range 
of pressing regional immunization issues, including 
the ongoing COVID-19 pandemic, its impact on the 
delivery of immunization services, the status of the 
Malaria Vaccine Implementation Programme, polio 
eradication efforts, and immunization progress more 
broadly. 


Members also discussed the implementation of the 
Regional Framework for Immunization Agenda 2030 
(IA2030), a roadmap to achieve immunization goals 
in this decade. IA2030 is the umbrella strategy for 
all immunization activities, actors, disease initiatives 
(e.g., polio programme, measles programmes, etc.), 
and the COVAX Facility, which might be integrated 
to immunization programming in the future. 
Based on learnings from the COVID-19 pandemic 
response, there is a need for the adoption of tailored, 
bottom-up approaches centered on country needs 
and ownership, as well as regional and national 
level priorities. Further, there is a need to support 
countries in identifying priorities – using guidance 
provided by the regional immunization framework for 
action – and to develop costed, integrated strategies 
that will inform budgets and planning for successful 
implementation of IA2030 at the national level.
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SESSION 1:  
Opening ceremony
The RITAG virtual meeting was presided over by 
Professor Helen Rees, Chair of the RITAG, and 
officially opened by Dr Matshidiso Moeti, WHO 
Regional Director for Africa. In her remarks, Dr 
Moeti stated that “the COVID-19 pandemic has 
once more reminded the world of the power of 
vaccines to fight diseases, save lives, and create a 
healthier, safer, and more prosperous future for all.” 
She noted the rapid progress in the development 
of COVID-19 vaccines, with eight vaccines now 
listed for emergency use by WHO. However, she 
acknowledged that African countries were facing 
huge barriers in accessing COVID-19 vaccines with 
only 46 million vaccine doses administered on the 
continent by the end of June 2021, with Morocco 
accounting for about one third of these doses. 
Dr Moeti also welcomed the establishment of the 
Africa Vaccine Acquisition Task Team (AVATT), 
established by the African Union, noting that it 
was an important step toward vaccine equity. She 
raised concerns about vaccine passports and 
how it might negatively impact African countries 
and ongoing campaigns to address vaccine 
hesitancy across the continent. She requested the 
RITAG’s guidance and support on these issues 
moving forward. Dr Moeti concluded by reminding 
participants of the importance of strong political 
will from leaders to strengthen immunization 
services, sharing examples of South Africa and 
Senegal which are moving toward local vaccine 
manufacturing. 


Updates on recent SAGE meetings
Prof Alejandro Cravioto, Chair, Strategic Advisory 
Group of Experts (SAGE), presented updates from  
SAGE meetings held on 5-7 October 2020, 22-24 
March 2021, and 29 June 2021. He highlighted 
the epidemiology of the COVID-19 disease, the 
vaccine landscape, the COVAX Facility, and 
modelling efforts to help develop vaccination 
policies as well as the impact of the COVID-19 
pandemic on immunization service delivery 18 
months after the declaration of the pandemic. 
He noted that 9 COVID-19 vaccines, including 
Oxford/AstraZeneca (Covishield), Pfizer/BioNTech, 
Moderna, Gamaleya, Sinopharm, Sinovac, 
Johnson & Johnson, Covaxin, and EpiVacCorona, 
are being used across different countries. Eighty-
five economies are using one vaccine compared 
to 89 economies which are using two vaccines or 
more. In addition, 62% of countries are using the 
Oxford/AstraZeneca vaccine (Figure 1).


Prof Cravioto stated that several vaccination 
campaigns were postponed due to the COVID-19 
pandemic and that there was a reduction in the 
reporting of measles cases and sample collection 
for laboratory confirmation. He summarized 
the interim analyses of clinical trial data for two 
inactivated COVID-19 vaccines from Sinovac 
and Sinopharm. The Sinopharm COVID-19 
vaccine was found to be 79% effective against 
symptomatic infection and 79% effective against 
hospitalizations, while the Sinovac vaccine was 
found to be 51% effective against symptomatic 
infection and 100% effective against severe 
hospitalizations. Both vaccine manufacturers 
submitted dossiers to WHO for emergency use 
listing of their products. SAGE has considered 


Figure 1: COVID-19 vaccine use 
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policy recommendations for each vaccine based 
on the emergency use listing by WHO and issued 
interim recommendations for use of these vaccines 
in May 2021. While the vaccines demonstrated safety 
and good efficacy against symptomatic COVID-19 
disease, both vaccines lacked data in older age 
groups and in persons with comorbidities. Post-
introduction vaccine effectiveness and safety studies 
to assess the real-world performance are needed to 
address the impact on those sub-populations. 


SAGE noted there was insufficient data on the 
duration and extent of protection against COVID-19 
after the first dose beyond 12 weeks following 
vaccination with Oxford/AstraZeneca vaccines. In 
addition, most of the COVID-19 vaccines have not 
yet been evaluated in the context of widespread 
circulation of variants of concern, including the 
Delta variant. However, some of the vaccines that 
have been evaluated in the context of variants have 
shown some reduction in effectiveness against 
symptomatic infection, but retain significant efficacy 
against severe disease, hospitalization and death. 
SAGE acknowledged that WHO is leading efforts 
to develop a Global COVID-19 Vaccination Strategy 
which aims to provide a roadmap for prioritizing 
rollout of COVID-19 vaccines in the context of 
limited supply. SAGE also provided updated 
recommendations on the rotavirus vaccines position 
paper, 2013. It noted that the considerable rotavirus 
disease burden during the second year of life 
supports catch-up vaccination for children who have 
not been vaccinated at the right time, particularly in 
high-mortality and crisis contexts, including recent 
disruptions to immunization services related to the 
COVID-19 pandemic. However, because of the 
age distribution of rotavirus disease, vaccination of 
children >24 months of age is not recommended. 
 
Key discussion points
It was noted during the review of the Global 
COVID-19 Vaccination Strategy that WHO needs to 
consider country-specific needs and vaccine supply 
limitations. In addition, equity in vaccine access 
should be considered not only among continents but 
also within a country and among districts.


Prioritization of target groups should be based on 
disease epidemiology and risk analysis, with the 
focus on reducing severity of disease and deaths. 
It was agreed that there is a need for RITAG to align 
current existing SAGE recommendations and other 
priorities with high-level objectives of IA2030 and 
incorporate relevant regulation issues. Furthermore, 
there was a proposal to set up a regional 
partnership to define RITAG’s role with input from 
all the partners in the region and at the global level. 
SAGE will continue to review the immunization data 
and reports and will provide inputs on the proposed 
recommendations  
from RITAG. 
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SESSION 2:   
COVID-19 vaccination
  Updates on COVID-19 epidemiology
Dr Ann Fortin, COVID-19 Incident Manager, 
Emergency Preparedness and Response cluster, 
summarized the COVID-19 epidemiological 
situation, focusing on the resurgence of cases in  
 
the region. She noted the increasing number of 
cases by week for the sixth consecutive week in 
the region. She mentioned that during the past 
week (at the time of the RITAG meeting) there were 
177,000 cases with 2,700 deaths, representing a 
34% increase in cases and 39% increase in deaths. 


In the preceding weeks, an increase between 20% 
and 44% in number of cases, and 42% in deaths, 
was observed, indicating a third wave in the region. 
At the time of the RITAG meeting, she noted 
that the doubling time was at 21 days (Figure 2). 
 
Dr Fortin noted that cases in South Africa were 
continuing to rise and accounted for most cases 
in the region, with the Delta variant increasing 
in frequency and dominant in some provinces. 
Notably, cases continue to rise in the region with 
West Africa and Central Africa now also reporting 
an increase in the number of cases, as well as 
in Eastern and Southern Africa. At the time of 
the meeting, South Africa accounted for 50.17% 
(2,157,687) of all reported confirmed cases in the 
region and 48.94% (56,180) of all the reported 
cases among health workers (Figure 3).  


Figure 2. Epidemiologic curve of COVID-19 cases and deaths in the WHO African Region


Figure 3. Epidemiologic curve of COVID-19 cases by sub-regions 


Source: Country Administrative Data 


Note: Data for Cabo Verde is only up to  
May 2020; No data from Guinea Bissau
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Key discussion points
The RITAG noted that WHO should consistently 
utilize predictive modeling and analytics to interpret 
the data, as the current analysis may be missing 
important features to guide COVID-19 pandemic 
response.


The impact of COVID-19 on immunization service 
delivery needs to be documented, as well as 
country innovations used to respond to the 
COVID-19 pandemic. This data should be used to 
improve the response in countries.


Furthermore, there is a need to understand the 
role of pre-existing immunity to SARS-COV-2 and 
whether this immunity plays a role in Africa. There 
is also a need to better understand high sero-
prevalence of SARS-COV-2 and how this should 
guide the use of COVID-19 vaccines in Africa, in 
light of limited clinical data in the region.


Region-specific strategies for COVID-19 vaccine 
use need to be developed, since the epidemiology 
of the disease may be different from that in other 
regions of the world. Reported infection rates in 
Africa appear to be lower (although these rates 
may be underestimates) and more information is 
needed on possible immunity in those who have 
been infected and recovered in order to guide 
vaccine strategies in Africa.


There is also a need to understand the nature of 
variants circulating in Africa and the implications 
of co-infections with variants (e.g., Beta and Delta 
variants), re-infections and how these variants 
affect the effectiveness of vaccines that are 
commonly used in Africa.


Some countries affected by COVID-19 
had reasonably well-functioning Expanded 
Programmes on Immunization (EPI). Surprisingly, 
some of these countries were not necessarily 
those with robust readiness structures for effective 
introduction of an adult vaccine for the whole life 
course. Therefore, there is a need to integrate 
the lessons learned from the COVID-19 response 
into regional immunization plans. These include 
lessons around surveillance systems, laboratory 
networks, demand, use of new technologies, and 
new business approaches.


 
Regional update on the rollout of 
COVID-19 vaccines 
Dr Balcha Masresha, WHO AFRO, provided 
updates on the rollout of COVID-19 vaccines 
in the African Region. He noted that Africa has 
administered 3.4 doses/100 people compared to 
global rates of 38.5 doses/100 people and that the 
progress of COVID-19 vaccination in Africa is slow 
(Figure 4). 


Figure 4. WHO AFRO COVID-19 vaccination dashboard
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The main challenges he noted that are obstructing 
COVID-19 vaccination rollout in Africa include: 


•	 Slow and irregular uptake of vaccines due to a 
combination of factors 


•	 Unpredictability of vaccine supplies including 
global shortage of vaccines for low- and middle-
income countries (LMICs) 


•	 Hesitancy due to highly publicized adverse 
events following immunization (AEFIs), 
misinformation, and fake vaccines in the market 
(in Uganda, for example)


•	 Gaps in operational funding


He also noted that vaccination in Africa was lagging 
and proposed key drivers to accelerate vaccine 
uptake in Africa, including:


•	 Ensure timely and adequate supply to meet the 
World Health Assembly population coverage 
targets and to meet the recommended 2nd 
dose schedule for those who have received the 
1st dose


•	 Conduct Intra-Action Reviews to understand 
in detail what needs to be improved at the 
operational level


•	 Upgrade the cold chain capacity to become 
ready to receive mRNA vaccines in more 
countries in the region – countries such as 
Rwanda and South Africa, already using mRNA 
vaccines, can be used a models to share with 
countries in the Region


•	 Address any issues around vaccine hesitancy 
to enhance demand, stressing the importance 
of risk communication and community 
engagement 


Key discussion points
It was noted that COVID-19 immunity passports are 
likely to exacerbate global inequities. In addition, 
there is a need for more detailed cold chain capacity 
assessments in all African countries to guide rollout 
of the vaccines, particularly those that require 
ultra-cold chain for storage and distribution. There 
is also a need for continuous tracking of expiry 
dates of vaccines to avoid wastage and strengthen 
vaccine safety monitoring.


RITAG noted the need to address vaccine 
hesitancy linked to slow rollout of vaccines, noting 
that there is a difference between ‘hard’ vaccine 
hesitancy (e.g., anti-vaxxers) and ‘soft’ hesitancy 
(e.g., lack of knowledge, community rumors, poor 
communication around vaccine issues, etc.). This 
is a vital discussion in light of the slow rollout of 
COVID-19 vaccines in Africa caused by supply 
constraints. 


 
Impact of COVID-19 on essential 
immunization services
Drs. Celestin Traore and Antoinette Ba-Nguz from 
UNICEF provided updates on the continuing impact 
of COVID-19 on routine and essential immunization 
service delivery and noted that there have been 
measurable disruptions of routine and essential 
immunization services, with notable setbacks 
for mass vaccination campaigns, outreach 
services, and vaccine-preventable disease (VPD) 
surveillance activities (Figure 5, 6).
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Figure 5. Vaccinated children in 2019 vs. 2020, West and Central African Regions


Figure 6. UNICEF East and Southern Africa risk analysis of public health emergencies in 7 
countries: COVID-19 pandemic impact on immunization services
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They noted that underlying reasons for disruptions 
included supply and demand constraints as a 
result of the pandemic, re-assignment of health 
workers from immunization activities to COVID-19 
response, travel restrictions, shortage of personal 
protective equipment (PPE), and fear among 
communities of becoming SARS-CoV-2 infected 
while seeking routine immunization services. 
During 2021, there have been signs of recovery 
and resumption of immunization services in some 
countries. As delivery of immunization services 
continues to recover, the primary emphasis should 
be on reaching the children who had access to 
services before the pandemic. Communities with 
unimmunized or “zero dose” children are likely 
to continue to be missed despite being more 
vulnerable and susceptible to outbreaks. Attention 
to these communities needs to be emphasized 
during and beyond the recovery period. The 
presenters noted the urgency for all countries to 
prioritize catch-up vaccination strategies, including 
implementing mass vaccination campaigns, 
assuring proper planning, and allocating adequate 
financial resources for effective infection prevention 
control measures to protect health workers and 
the community. Undertaking catch-up vaccination 
activities now is absolutely critical in anticipation of 
possible near-term events that may again impact 
routine immunization services, including the 
potential introduction of COVID-19 vaccines.


 
Key discussion points
 The RITAG emphasized the importance of 
preserving immunization as an essential health 
service, the necessity of catch-up vaccination 
policies and strategies, and the urgent need to 
prioritize activities to address outbreak-prone 
VPDs and to protect vulnerable populations.


The preliminary results of the 2020 WHO-UNICEF 
Estimates of National Immunization Coverage 
(WUENIC 2020), which was subsequently released 
on 15 July 2021, suggested that the African region 
has been one of the regions that has withstood the 
shock of COVID-19 relatively well. Immunization 


coverage did not drop as much as expected, 
which reveals some resilience within the system. 
In addition, some of the actions taken, particularly 
in the second part of 2020 to boost immunization, 
has paid off clearly. Nonetheless, the impact of 
COVID-19 on immunization programmes and on 
health systems as a whole cannot be ignored.


The use of innovation and technology will be key 
to apply lessons learned from COVID-19, develop 
strategies to improve coverage, and expand the 
reach of immunization to areas where traditionally 
there have been struggles. Investments in M&E 
will also be critical moving forward, as a strong 
M&E system within the immunization programme 
can help identify when something goes wrong, 
and is crucial to avoid repetition or replication 
of past mistakes. Thus, a system that gives real 
time data and information is needed to inform 
rapid, evidence-based decisions and to address 
challenges as they emerge.


It is also important to invest in demand generation. 
A comprehensive social behavioral change 
communication programme that takes into 
consideration all drivers of vaccine hesitancy 
or refusal and addresses information gaps is 
crucial. Examples of drivers/gaps could include 
motivational gaps, ability of the people to utilize 
services, social norms, individual or infrastructure 
barriers that affect demand, quality of the 
immunization programme, and the availability of the 
supplies, among others. These should be properly 
addressed to improve demand for immunization 
services.


The RITAG emphasized the need to monitor the 
proposed structural processes and approaches 
for recovery of immunization services during the 
COVID-19 pandemic, as well as the effectiveness 
of COVID-19 vaccine rollouts, and the importance 
of modifying these approaches when necessary.
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Progress on local vaccine 
manufacturing in Africa
Dr Nicaise Ndembi provided updates on the 
Africa Centres for Disease Control and Prevention 
(Africa CDC) efforts to support local vaccine 
manufacturing in Africa. He noted that 1.3 billion 
doses of vaccines are used annually in Africa, 
representing 25% of the global market, yet 99% of 
vaccines doses used in Africa are imported while 
only 1% of doses are manufactured in Africa (Figure 
7). He stated that Africa CDC is supporting sites to 
establish the capacity for vaccine manufacturing 
in Africa with the ambition of reaching 20-60% 
of vaccines manufactured locally by 2040.  


Key discussions points
 It was noted that vaccine manufacturing is a 
complex process, requiring building blocks of 
research and development (R&D), regulatory 
pathways and production capacity, all of which 
require substantial financial investment and 
must be considered to ensure manufacturing 
sustainability in Africa.


There is a need to harmonize Africa CDC’s efforts 
for vaccine manufacturing in Africa with WHO’s 
advocacy and support for transfer of COVID-19 
mRNA technology. Financial sustainability is 
crucial for local vaccine manufacturing and will 
greatly influence whether vaccine manufacturing 
will be sustainable in Africa, considering the cost 
implications of the initiative.


The RITAG recalled intensive discussions on 
building African manufacturing capacity at 
the Ministerial Conference on Immunization in 
Africa in 2016. Members recommended that 
WHO and partners reflect on whether there have 
been advances since then, that can contribute 
to increased focus and resources for vaccine 
manufacturing. 


It was also recommended for Africa CDC to keep 
RITAG updated on the efforts and progress to 
support local vaccine manufacturing in Africa, 
as well as the need for expanding the scope of 
vaccines to include PCV and other region-specific 
vaccines.


 
 


Figure 7. Vaccine manufacturing sites in Africa
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SESSION 3:   
Immunization Agenda 
2030 (IA2030) Regional 
Framework 
  
Immunization Agenda 2030:  
A global strategy
Dr Ann Lindstrand, Unit Head, Expanded 
Programme on Immunization (EPI), Immunization, 
Vaccines and Biologicals, WHO, presented on 
the Immunization Agenda 2020 (IA2030), a global 
strategy for immunization developed through a 
consultative process involving countries and key 
immunization partners. She mentioned that various 
means were used to seek views on the strategy 
including online meetings, different regional 


discussions, and consultations with stakeholders 
at the country, regional and global levels, including 
different levels of government, academia, National 
Immunization Technical Advisory Groups (NITAGs), 
and RITAG members in Africa.


She noted that the agenda was successfully 
launched in April 2021 during the World Immunization 
Week and its framework for action was endorsed 
at the 75th World Health Assembly (WHA) (Figure 
8). IA2030 allows regions and countries to adapt 
the vision to their respective levels. The strategy 
outlines an ambitious vision and goals aimed at 
maximizing the lifesaving impact of vaccines, and 
has been adapted to take into account lessons 
from the ongoing COVID-19 pandemic. In her 
presentation, Dr Lindstrand outlined the impact 
goals of IA2030, which aim to: (a) Reduce by 50% 
the number of zero-dose children, (b) Achieve 500 
introductions of new or under-utilized vaccines 
in LMICs, including COVID-19 vaccines and the 
potential malaria vaccines, and (c) Achieve 90% 
coverage for essential childhood vaccines (Figure 9).


Figure 8.   
IA2030 
framework  
for action


Figure 9.  
IA2030 impact 
goal indicators 
and targets


RITAG Meeting Report   30 June – 1 July 2021 11


1.8_Global_regional


SAGE meeting October 2021 11







Key discussions points
The RITAG noted that the pandemic has reminded 
the world of the power of vaccines to fight diseases 
and create a healthier, safer and more prosperous 
future.  Strong immunization systems are needed 
to ensure people are protected against COVID-19 
and other diseases during their lives.


The RITAG noted that IA2030 provides an 
important guiding strategy for the next decade in 
immunization and must be adapted to regional and 
country contexts. 


 
Outcome of survey on development 
of the Regional Strategic Plan for 
Immunization (RSPI 2.0)
Dr Julien Kabore, Vaccine-Preventable Diseases 
Unit, WHO AFRO, presented the results of the 
survey conducted to inform the development of 
the Regional Strategic Plan for Immunization 2021-
2025 (RSPI 2.0) to guide the operationalization of 
the IA2030. He explained that the WHO Regional 
Office for Africa conducted surveys using the 
SurveySparrow platform in French and English. 


Surveys were shared with Ministry of Health 
employees at the country level as well as partners 
at the country, regional and global levels. The 
objectives of the survey were to collect responses 
and reflections on the past decade of immunization, 
gauge lessons learned, and assess regional 
priorities based on the global strategic priorities, 
key focus areas, and impact goal indicators. The 
methods of prioritization consisted of ranking by 
importance from 1 to 6 and point allocation adding 
up to 100. A total of 217 persons responded to the 
survey; the majority of participants were working in 
government at the country level (Figure 10). 


The survey found that reaching zero-dose and 
underimmunized children, improving health 
systems, and increasing political commitment 
for immunization were equaly important for 
the next decade of immunization in the region, 
followed by country ownership in financing their 
own immunzation programmes (Figure 11). For 
the strategic priorities to achieve key milestones 
at mean term, integration of immunization 
programmes with primary health care (PHC) and 
universal health coverage (UHC) had the highest 
points followed by adressing coverage and equity 
issues (Figure 12).


Figure 10. Characteristics of survey respondents 
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Figure 11. Lessons learned for next decade of immunization


Figure 12. Relative importance of IA2030 strategic priorities for the coming decade 


Key discussions points
The RITAG commended WHO for conducting 
this survey and noted that the findings should be 
used to inform finalization of the RSPI for IA2030 
and ensure alignment between regional priorities 
and country priorities. It was emphasized that 
WHO should support the inclusion of PHC and 
UHC experts in RITAG and NITAGs as a way of 
strengthening integration with PHC systems, 
evaluating what has and has not worked in the 


past, and promoting local innovations to address 
existing and emerging challenges.


It was recommended that WHO and partners 
should work with countries to develop IA2030 
plans that are integrated into country strategic 
plans and broader UHC plans. WHO and partners 
should also work with countries to leverage the 
COVID-19 vaccine rollout to strengthen routine 
immunization systems. 
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SESSION 4:   
 Malaria Vaccine 
Implementation  
Programme (MVIP)
Preparing  for a policy 
recommendation for rollout of 
RTS,S malaria vaccine
Dr. Mgaywa Magafu, focal point for the RTS,S 
malaria vaccine, WHO AFRO, shared that WHO 
is planning to review the evidence on safety and 
efficacy of the recently developed malaria vaccine 
before any recommendations are made regarding 
its use. He noted that, based on available data, 
the demand for malaria vaccine will likely be 
high. However, should there be a favorable 
recommendation, the supply might not be sufficient 
to meet the expected demand. 


Following the successful trial of the RTS,S malaria 
vaccine in several African countries, and after the 
European Medicines Agency (EMA) gave a positive 
feedback, SAGE and the Malaria Policy Advisory 
Committee (MPAC) made recommendations 
to consider the introduction of this vaccine. 
Recognizing the potential for high impact and the 
outstanding questions remaining during the phase 
3 trial, the recommendation was to pilot the vaccine 


in three to five countries rather than wide-scale 
introduction at this stage. The issues addressed 
during the trials included: 1) feasibility of reaching 
children with four doses; 2) safety, i.e., emphasis 
on safety signals in phase 3 (meningitis, cerebral 
malaria, imbalance in female deaths); and 3) impact 
in routine use. A call for expression of interest was 
issued for the pilot implementation using standard 
criteria. Ten countries applied, and Ghana, Kenya 
and Malawi were selected. Data from the pilot 
study will be used to inform recommendations on 
the broader use of the malaria vaccine.


Dr Magafu explained that to achieve this objective, 
the MVIP will be based on four components: 1) 
RTS,S/AS01 implemented through EPI in counties 
and districts; 2) pilot evaluation commission by 
WHO; 3) qualitative assessment and  economic 
analysis – commissioned  by PATH; and 4) GSK 
Phase IV Study.


Dr Magafu presented findings from the 
administrative data that showed that participating 
countries managed to scale up the administration 
of the vaccine to higher levels. Malawi and Kenya 
managed to achieve similar result for both RTS,S-1 
and Penta 3 (Figure 13). This demonstrated the 
feasibility of administrating the vaccine through the 
EPI and achieving similar vaccination levels to those 
achieved in established vaccine programmes. 
The programme has managed to administer 
more than 1.8 million doses in three countries, 
and approximately 707,000 children have been 
vaccinated despite the current challenges posed 
by the pandemic. 


Figure 13. Immunization coverage: Administrative data reports in MVIP areas
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The dropout rate between the third and fourth 
dose in Malawi was 15%. A major challenge was 
observed in Ghana, where there was high dropout 
rate due to stockouts caused by delayed shipment 
of the vaccines (related to COVID-19). In Kenya, 
the dropout was caused by an unpredicted health 
workers’ strike.


Dr. Mary Hamel, Malaria Vaccine Initiative Pilot, 
Team Lead, WHO, presented a comparative 
analysis of vaccine coverage from baseline and 
midline household surveys and administrative data 
from the Malaria Vaccine Pilot Evaluation (MVPE) 
for children aged between 12-23 months in Malawi 
and Ghana.


Results indicate that vaccine coverage estimates 
from the midline household survey are higher 
than coverage reported by routine administrative 
data. In Malawi, 99% of children received dose 1 
and 73% received dose 3, while in Ghana, 80% 
of children received dose 1 and 71% of children 
received dose 3. She highlighted the importance of 
introducing this vaccine in the routine vaccination 


schedule, since it has no negative impact on 
the uptake of other childhood vaccines such as 
Penta 3 or measles-rubella (MR) vaccine. This 
demonstrated a high demand by caregivers and 
willingness of health workers to administer this 
vaccine, even during a pandemic. She further 
showed that that the introduction of the vaccine 
had no impact on use of insecticide-treated bed 
nets (ITN) and health-seeking behavior. However, 
there was a reduction in the use of ITNs in 
children following the vaccination, but no impact 
was observed on health-seeking behavior in this 
group. She indicated that the framework for WHO 
recommendation on RTS,S/AS01, endorsed by 
SAGE (Figure 14), considered the potential impact 
of a vaccine if and when concerns around safety 
signals are resolved and severe malaria or mortality 
data trends are consistent with the beneficial 
impact of the vaccine. At this stage, WHO can 
recommend broader use and global funding 
decisions can be made. Dr Hamel concluded by 
mentioning key anticipated milestones for the 
RTS,S malaria vaccine in 2021 (Figure 15).


Figure 14. 
Framework for WHO 
recommendation on 
RTS,S/AS01


Figure 15.  
RTS,S malaria vaccine  
key anticipated  
milestones in 2021
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Key discussion points
The RITAG noted the importance of sharing 
the success factors and models of integration 
and collaboration with National Malaria Control 
Programmes (NMCPs) to promote malaria vaccines 
as part of comprehensive malaria control efforts. 
RITAG also noted the need for MVIP to fully explore 
the possibility of a three-dose schedule including 
the effectiveness, feasibility and acceptability, as 
well as options for additional contact for infant 
vaccinations.


The importance of comprehensive communication 
packages for any malaria vaccination programme 
was emphasized and it was noted that the 
vaccine should not be used in isolation but in a 
complimentary way with other preventive measures 
such as use of ITNs. 


It was noted that information on malaria 
vaccination and seasonality is extremely important 
for operational considerations, particularly in 


malaria endemic areas (e.g., potential for Periodic 
Intensification of Routine Immunization (PIRI) 
activities.) However, any seasonality overlap with 
rotavirus vaccines needs to be investigated. This 
will demonstrate the need to ramp up efforts to 
reach infants with both vaccines in timely manner.


The need to engage other partners and 
stakeholders in the implementation of malaria 
programmes was also discussed. It was noted 
that a meeting was held with the African Union 
and other partners, which included discussions on 
expected challenges including supply constraints.


Efforts are underway to improve access to 
the vaccines, and earlier this year, GSK (the 
manufacturer) signed an agreement with Bharat 
Biotech of India to transfer technology. This is 
expected to reduce the price and increase and 
increase the availability of the vaccine in the 
medium term. 
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SESSION 5:  
Polio eradication 
and polio transition 
planning
Dr Sam Okiror, Polio programme, WHO AFRO, 
presented the epidemiology of circulating vaccine-
derived poliovirus type 2 (cVDPV2) in 2020-2021 as 
well as the novel oral polio vaccine type 2 (nOPV2)  
vaccination readiness and status in the Region. 
He noted that a total of 587 cVDPV2 cases from 
acute flaccid paralysis (AFP) surveillance and 192 
cVDPV2 cases from environmental surveillance 
were reported in 2020-2021 and that a significant 
surveillance lag was observed from Q4 2020 to Q1 
2021 due to COVID-19 lockdowns (Figure 16).


Dr Francisco Katayama and Ms Awa Achu Samba 
presented the polio transition process in the African 
region. Owing to the success of protecting children 
from wild poliovirus (WPV), the region is moving 
forward with the polio programme’s transition to 
integrated public health. This is in alignment with 
the Global Polio Eradication Initiative’s (GPEI) 
focus on endemic and outbreaks countries and 
the Strategic Action Plan of Polio Transition, 
presented at WHA71 in 2018. They provided a 
detailed outline of the process to date and clarified 
the phased funding approach to transition, where 
GPEI will support 10 high-risk countries and polio 
coordination and response functions. 


 


Key discussion points
The RITAG noted that other funding sources need 
to be identified for the 37 low-risk countries and 
integration of regional functions. The RITAG further 
advised that all 47 member countries should be 
working to mobilize resources to ensure sustainable 
financing for surveillance, immunization, and 
response to maintain the polio gains. 


RITAG members were alarmed to note the 
disruptions caused to immunization service delivery 
due the polio transition and noted that, without the 
polio programme, surveillance systems will suffer 
and WPV may be re-introduced. Questions were 
also raised about how the polio transition will affect 
the COVID-19 response, given the significant 
inputs from polio staff in the region.


There is a risk that WPV will be eradicated globally 
before cVDPV, which will be a challenge as far 
as vaccine acceptance and communication is 
concerned – particularly if the situation persists 
over decades. There is a possibility that WPV 
would become historic, like smallpox, while cVDPV 
remains. In light of this, nOPV is an important 
opportunity, and it is vital that eradication of cVDPV 
efforts do not fail due to inadequate surveillance. 
Surveillance for cVDPVs must be prioritized, with 
regional oversight of surveillance adequacy.


Every large and emerging disease outbreak in the 
region – from the ongoing COVID-19 pandemic to 
the measles outbreaks in 2018-2019; from yellow 
fever to Ebola outbreaks – has relied heavily on the 
polio programme’s assets and human resources. 
Without those surveillance assets, the threat of 
not being able to rapidly detect, respond to and 
contain VPD outbreaks is real and alarming, and 
must be urgently addressed.


Figure 16. Epidemiology of cVDPV2 in the African Region 2020-2021
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Recommendations
COVID-19 vaccination  


RITAG recommends:


1. The main objective of COVID-19 vaccination 
remains controlling the pandemic. In this 
regard, WHO/AFRO should urgently: 


a. Advocate with countries to take concrete 
action to accelerate the vaccination of 
high-risk groups including those over 
60 years and those with co-morbidities 
with the aim of preventing severe 
disease, hospitalization and death. This 
should include targeted, transparent 
communication strategies involving 
NITAGs and CSOs to reinforce trust in 
the COVID-19 vaccination programme. 


b. As new information about COVID-19 
vaccines emerges, WHO/AFRO should 
continue to evaluate which target groups 
should be prioritized based on vaccine 
characteristics (e.g., use in pregnant 
women and children), disease epidemiology 
and risk analysis, with a current focus on 
reducing severity of disease and death and 
a later focus on reducing transmission.  


c. WHO and other partners should 
identify factors that influence demand 
for COVID-19 vaccines and based on 
lessons learnt from community based 
and social media research, develop/
adapt the communication strategy to 
tackle any vaccine hesitancy emerging in 
relation to the COVID-19 vaccine rollout. 


d. WHO should ensure that COVID-19 data 
in the region integrate testing rates and 
presence of Variants of Concern by country 
as these are critical in the interpretation of 
the data. WHO should consistently include 
and use predictive analytics and modelling 
to ensure the region is better prepared to 
initiate early actions.


2. WHO/AFRO should map the various COVID-19 
vaccine related studies and data/results 
from studies including sero-epidemiological 
surveys, immunological studies, studies 
with homologous and heterologous boosts, 
and vaccine effectiveness evaluations 
being implemented in Africa and globally 
to inform COVID-19 pandemic policy 
decisions and response efforts in the region.  


 


 
 
 
 


3. WHO/AFRO, UNICEF, GAVI, the Vaccine 
Alliance, the World Bank and other partner 
agencies should continue to advocate for 
greater global equity in vaccine access between 
and within countries, and should establish a 
co-ordination mechanism to ensure real time 
regional and country input into the new WHO 
COVID-19 global vaccination strategy. 


4. WHO and partners should ensure the sharing 
of lessons on all aspects of the rollout and 
thematic areas such as vaccine acceptance 
and effective solutions to accelerating rollout. 
This should be done urgently in the next 6-8 
weeks to prepare for increase influx of vaccines.


5. WHO and partners should better characterize 
and understand vaccine hesitancy in the region 
and disaggregate this information. Addressing 
vaccine hesitancy among health workers and 
other influencers should be a priority. WHO 
and partners should deploy approaches 
such as Lot Quality Assurance Sampling 
or polls to continuously sample who is not 
being immunized, identify reasons and tailor 
community engagement and social behaviour 
change strategies accordingly.


Impact on essential immunization


6. WHO and partners should provide technical 
assistance to ensure full recovery of routine 
immunization has been overall strong in the 
region. Countries that are lagging behind, 
e.g., more than 20% decline compared to 
2019, need to be specifically addressed and 
characterization of the unreached should be 
conducted and micro plans to reach them 
developed. The underlying reasons for non-
vaccination, such as high cost, poor quality, too 
far and fear of contracting COVID-19 should 
be further understood and WHO and partners 
should continue to innovate, design and tailor 
strategies to overcome the barriers. 


7. Given that Human Resources for Health (HRH) 
are being stretched as a result of COVID-19, 
WHO and partners need to ensure adequate 
HRH to deliver routine immunization (RI) 
continuously. WHO should engage with 
broader HSS sectors to increase HRH overall 
availability, and ensure best practices and 
approaches for personnel retention, mental 
health and well-being are shared. 


8. WHO/AFRO should support countries to 
intensify community engagement, involvement 
and active participation in RI vaccine delivery.
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Vaccine manufacturing  
in Africa 
 
RITAG recommends:


9. WHO should work with relevant stakeholders 
to encourage research and development 
into ways of improving vaccine delivery and 
increasing uptake. A medium- to long-term 
research and development agenda is required 
including improved formulations and modes 
of delivery that facilitate programmatic rollout  
(e.g., intranasal), COVID-19 vaccines that 
prevent multiple variants, and the safe 
combining of COVID-19 vaccines with vaccines 
for other pathogens.


10. WHO/AFRO in collaboration with Africa CDC 
should identify strategic partnerships to: 


a. undertake technical and financial reviews 
to determine what is realistically, technically 
feasible in terms of upgrading existing 
vaccine manufacturing facilities in Africa 
to the Good Manufacturing Practice (GMP) 
standards required for WHO prequalification 
and of expanding production scale 
to match regional demand forecast; 


b. undertake costing studies and demand 
forecasts to determine the commercial viability 
of manufacturing different vaccine products; 


c. support the framework for manufacturing 
through strengthening vaccine regulatory 
agencies and the establishment of a 
continent-wide African Medicines Agency; 


d. expand the stakeholder base of vaccine 
developers and researchers. 


11. WHO/AFRO senior management should engage 
Africa CDC to harmonize efforts to support 
vaccine manufacturing in Africa including the 
WHO-led efforts for mRNA technology transfer 
for COVID-19 vaccine manufacturing hubs. 


12. Based on projected vaccine demand, WHO/
AFRO should undertake modeling to predict 
vaccine demand over time to inform future 
regional manufacturing strategies.


13. Noting the current shortage of COVID-19 
vaccines in the region, RITAG and WHO/
AFRO should issue a strong statement on the 
inappropriateness at this time of using vaccine 
passports to limit travel, as this would be 
prejudicial to citizens of African countries who 
currently have limited vaccine access.
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Immunization Agenda 
2030 (IA2030) and Regional 
Immunization Framework 
 


RITAG recommends:


14. The IA2030 provides an important center point 
for the next decade in immunization and must 
be adapted cohesively to regional and country 
contexts. WHO and partners should explore 
and use the findings from country surveys to 
finalize the RSPI 2030 and ensure alignment 
between regional priorities and country 
priorities. WHO should support the inclusion 
of PHC/UHC POCs to RITAG and NITAGs as 
way of strengthening integration with the PHC 
systems, critically evaluate what has worked/
not worked in the past and promote local 
innovation to existing and emerging challenges.


15. WHO and partners should work with countries 
to develop IA2030 plans that are integrated 
into country strategic plans and broader UHC 
plans in the countries. WHO and partners 
should work with countries to leverage the 
COVID-19 vaccine rollout to strengthen the 
routine immunization system.


16. Noting the need for continued strengthening of 
health information systems with improved data 
quality, the need for Electronic Immunization 
Registries and the need to digitize health care 
service records at national or subnational levels, 
WHO and partners should map appropriate 
digital technologies and innovations (electronic 
records) that can be used to improve 
immunization data capture/analyses. 


17. WHO/AFRO should support countries to 
document efforts underway to ensure recovery 
and strengthening of immunization services 
during the COVID-19 pandemic response.


18. WHO/AFRO should include UHC and PHC 
programme expertise in its immunization 
advisory committee and as part of RITAG 
meetings to enrich discussions on IA2030 and 
to specifically guide the life course approach to 
immunization and integration of immunization 
with other services.


19. WHO/AFRO should provide to RITAG a 
finalized draft of the regional immunization 
framework (RSPI 2.0) based on IA2030 to allow 
external input into the framework’s indicators 
and milestones. 


 
Malaria Vaccine 
Implementation Program 
(MVIP) 


RITAG recommends:


20. Noting  the  encouraging  findings  about  the 
efficacy  and  safety  of  the  malaria  vaccine 
( R T S , S / A S 0 1 )  and in anticipation of  a  
potential SAGE/WHO policy recommendation  
for its use in the African Region:  


a. WHO/AFRO, Africa CDC and other 
stakeholders should ensure that plans 
be undertaken first to guarantee vaccine 
supply in the pilot areas including 
expansion to comparator areas, and then 
more broadly in high priority countries.  
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21. Given that the malaria vaccine is provided within 
the context of existing malaria interventions, 
the MVIP team and partners should seek to 
monitor and report the community response to 
and uptake of other components of the malaria 
package as well as document health systems 
factors that influence uptake and integration. 


a. Recognizing that a package of malaria 
prevention interventions may exist at the 
community level including Insecticide 
Treated Nets (ITNs), Indoor Residual 
Spraying (IRS), Seasonal Malaria 
Chemoprevention (SMC), as well as the 
RTS,S vaccine, the MVIP implementation 
team should evaluate during subsequent 
community surveys in the pilot areas 
which of these interventions families had 
accessed and used for their children and 
the reasons for their choices. This may 
cover areas where there is no overlap 
between SMC areas and MVIP areas. 


b. The MVIP team should document and 
report the extent to which integrated 
malaria programming is happening in 
the pilot areas (both where the vaccine 
is introduced and the comparator areas) 
and therefore the availability of different 
preventive interventions to households. 


c. The MVIP team should document the 
role and effect of seasonality in malaria 
transmission. Vaccine administration should 
continue to be monitored and reported both 
for RTS,S and in collaboration with future 
trials of the R21 candidate malaria vaccine.


22. Given the expected high demand for an 
effective malaria vaccine, WHO should start 
urgent discussions with MVIP and other 
stakeholders including African governments to 
identify and work with manufacturers in Africa 
that could develop interest in the production 
of a malaria vaccine once it is recommended 
in order to ensure long-term security and 
availability of what will essentially become a 
regional vaccine.  


23. WHO and the MVIP should fully explore the 
possibility of a three-dose malaria vaccine 
schedule including its effectiveness, feasibility 
and acceptability as well as options for 
additional contact for infant vaccinations.


24. RITAG noted the concern that the number of 
injectable vaccines are increasing and that 
public acceptance of vaccination overall may 
be negatively impacted if more than 3 injections 
are administered at a single vaccination 
contact. RITAG noted there is forthcoming 
widespread introduction of 3-dose injectable 
rotavirus vaccines, 2-dose IPV and the future 


introduction of 4-dose injectable malaria 
vaccines, the number of injections at a single 
contact could rise to as high as 5. Noting the 
complexity of this issue, RITAG requests WHO/
SAGE to convene a forum to discuss how to 
address the increase foreseen in the number 
of injectable vaccines delivered to infants in 
each of the contacts the infant immunization 
schedule currently uses in LMICs.  


 
Polio Eradication and  
Polio transition planning 


RITAG recommends:


25. WHO/AFRO should ensure that the polio 
transition plans are implemented and 
surveillance components are aligned with the 
implementation of the Regional Business Case 
for Immunization and the Investment Case for 
VPD Surveillance in the Region 2020-2030. 


26. In order to maintain regional polio-free 
certification status, WHO/AFRO should 
develop a check list to assess and document 
polio transition readiness in all 47 countries 
using differentiated approach for the 10 high 
priority countries. These findings should be 
used for advocacy and resource mobilization 
for investments to ensure sustained VPD 
surveillance for the 10 priority countries and 
the 37 low risk countries.  


27. WHO should re-visit polio transition plans 
and update these providing a more realistic 
approach to ensure successful transition and 
identify the resource gaps and the technical 
assistance for optimal transition process using 
a differentiated approach for the 10 high risk 
countries and the other 37 low risk countries. 
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Session 2: Executive summary 
Progress made to launch the first year of IA2030 implementation 


Session type: 


For  ☒ information ☒ discussion ☐ decision


Purpose of session: 
1. Present a summary of global immunization data, the IA2030 Monitoring and Evaluation baseline
from 2019 and the impact of the pandemic in 2020 and to provide insights into opportunities and
challenges for the decade ahead;


2. Share IA2030 implementation progress; Regional IA2030 plans, M&E, Ownership and
accountability and the learning agenda


3. Propose the expected role of SAGE within the IA2030 partnership model;


4. Receive feedback from SAGE on:
• Reported data and key assessment of global immunization progress from 2019 and 2020
• IA2030 implementation progress, including IA2030 structures, reporting and decision-


making mechanisms, communications, regional and country immunization programme
implementation, and the IA2030 Learning Agenda


• Role and associated processes for SAGE to provide Independent Technical Review of
IA2030 progress and provide recommendations to the IAPC, IA2030 working groups, and
to regions and countries


Executive summary 


The key goal of the Immunization Agenda 2030 is to make vaccination achievable for everyone, 
everywhere, at every age, by 2030. At this pivotal moment for immunization, implementation of 
IA2030 is focusing on the support of a comprehensive response to the COVID-19 pandemic 
including the urgent priority for rapid and equitable scale-up of COVID-19 vaccines in all countries.  
In addition, the Covid-19 pandemic and associated disruptions have strained health systems in 
2020 and 2021, resulting in a 3% decrease in global DTP3 coverage between 2019-2020 and an 
increase in the number of “zero-dose children”- children receiving no vaccines through the routine 
immunization programme. Therefore, immunization programs worldwide and IA2030 need to 
switch into emergency mode to maintain, restore and catch up on lost immunizations.  


During the SAGE session, IA2030 baseline M&E framework from 2019 and 2020 immunization data 
will be presented; the progress on the implementation of the IA2030, as well as the proposed role 
of SAGE will be presented and discussed. SAGE will be asked to provide their feedback; the overall 
implementation progress and current challenges to immunization; on the reporting of data to 
drive monitoring, evaluation, and action cycles and SAGE’s role to provide Independent Technical 
Review of IA2030 in the coming decade.  


Operationalizing IA2030 – Progress implementing the Framework for Action 


In May 2021, the Seventy-fourth World Health Assembly, through the Executive Board at its 148th 
session endorsed the IA2030 Framework for Action. SAGE will be presented with the progress 
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made on the operational elements, namely: finalized monitoring and evaluation framework 
including 2019 and 2020 data for the indicators with the available data sources; defining an 
ownership and accountability mechanism; and preparing for the implementation of the 
Immunization Agenda 2030 in regions and countries. 


• Progress made in IA2030 Monitoring and Evaluation Framework: The Annex 11


to IA2030 Framework for Action provides the impact goal indicators and targets as well as
strategic priority objective indicators. The Annex also provides regional and country
indicator options to inform indicator selection based on the regional and country contexts.
2019 and 2020 data will be presented for the indicators with the available data sources.
The progress on the development of an interactive scorecard/dashboard will also be
presented.


• Progress made in IA2030 Ownership and Accountability mechanism: While the
IA2030 Framework for Action outlines the mechanism in place to assure ownership and
accountability at country, regional and global levels, the Annex 2 presents further details
on the global-level partnership model.  SAGE will be presented with the progress on
operationalising IA2030 Ownership and Accountability mechanism to date.


• Progress made in implementation at the regional and national level: status of
development and early operationalization of regional frameworks and new guidance for
national immunization strategies (NIS) will be presented.


Expected role of SAGE in IA2030 partnership model 


• Technical review: SAGE to review IA2030 M&E data as well as root cause analysis for
the selected indicators on a yearly basis. SAGE to review and assess technical strategies
across IA2030 strategic priority areas, providing technical guidance as needed on topics
elevated by IA2030 Working Groups or requested by the Coordination Group on behalf of
the IA2030 Partnership Council.


SAGE feedback: to the subsequent IAPC and WHA (as relevant):


• Recommendations to Working Groups
• Recommendations to regions on actions for advocacy, resources, and technical


assistance; and
• Recommendations to IA2030 Coordination Group on potential areas for process


improvement.
• Recommendations to IAPC, on actions for advocacy, resources, and technical


assistance;


1 Annex 1- IA2030 Monitoring and Evaluation Framework (see https://www.immunizationagenda2030.org/framework-for-
action, accessed 2 July 2020).  
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In the first year if IA2030, this document provides a brief commentary on immunization data for the baseline data for 


IA2030 in 2019-2020, an update on implementation of the Immunization Agenda 2030 (IA2030), and a summary of 


proposed approaches for data reporting in future years, including the anticipated role of SAGE.  


SAGE is asked to: 


• Comment on the immunization data for 2019-2020 and the suggested priorities  in 2021-2022.


• Note the proposed approach to future reporting of global immunization data, including to SAGE
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1. Executive summary  


In 2020 and 2021, COVID-19 had a major direct impact on human health. In addition, by disrupting multiple 
aspects of health service delivery and health-seeking behaviour, it has also affected the provision and take-
up of healthcare services, including immunization. 
 
Throughout 2020, countless immunization programme staff worked tirelessly to ensure the availability of 
vaccination services to populations, often under difficult circumstances. Despite these efforts, immunization 
coverage globally fell for the first time in a decade. DTP3 coverage dropped from 86% to 83%, while the 
number of zero-dose children – those not receiving DTP1 – rose by 3.5 million, from 13.6 million to 17.1 
million.  
 
MCV coverage also fell, with 22.3 million children receiving no doses of MCV and a further 18.2 million 
children receiving only one dose. In conjunction with delayed and disrupted supplementary immunization 
activities (SIAs), this drop in coverage has created an increased risk of devastating measles outbreaks. 
 
Although multiple countries have launched catch-up campaigns and made efforts to reverse drops in 
coverage, a focus on COVID-19 vaccination in 2021 has continued to attract attention and both human and 
financial resources away from immunization programmes, at country, regional and global levels. While 
countries must act to minimize the impact of COVID-19 on their populations, it is essential that they do not 
neglect wider health services, including immunization. Alarming immunization gaps have created 
populations at risk of outbreaks of diseases such as measles, a critical tracer of immunization system 
performance. Global, regional and country partners must redouble their efforts to ensure that infants, young 
children and women do not pay the price of a global focus on COVID-19. 
 
The year 2020 was a transitional year from the Global Vaccine Action Plan 2011–2020 to the Immunization 
Agenda 2030 for 2021–2030 (IA2030). IA2030 was constructed, with work continuing at all levels on key 
areas of implementation such as coordinated planning, ownership and accountability, monitoring and 
evaluation (M&E), and communications and advocacy. This has included the development of a new global 
M&E framework. As new indicators are being introduced, global data reporting for 2020 is not as 
comprehensive as it will be in future years. Nevertheless, important work has been carried out to establish 
baselines and global targets for IA2030 indicators, and scorecards are being developed to communicate 
progress towards these targets. Since 2020 was an exceptional year for immunization because of the COVID-
19 pandemic, 2019 was instead selected as the baseline for most of the IA2030 indicators presented in this 
first IA2030 report.  
 
During 2020 and 2021, regions developed revised regional immunization strategies aligned with IA2030, as 
well as implementation plans, working closely with countries and partners. Regional M&E frameworks are 
being developed, prioritized according to regional challenges and contexts, and seek to better connect 
monitoring to coordinated planning to drive cycles of continuous quality improvement. 
 
Good progress has also been made in the development of IA2030 governance and coordination structures, 
including the IA2030 Partnership Council and the IA2030 Coordination Group. Multiple Working Groups have 
been established which, through wide consultative engagement, will play a key role in identifying key issues 
and innovative practices – providing much of the “fuel” that will help to drive change at the country level.  
 
In future years, Working Groups will lead data reporting and analysis within their areas of expertise, adding a 
layer of interpretation and making recommendations on ways forward. It is anticipated that SAGE will retain 
a critical technical oversight function, providing a commentary on global data and Working Group 
recommendations, to inform the activities of Working Groups, the IA2030 Coordination Group, regional 
bodies including Regional Immunization Technical Advisory Groups (RITAGs) and national immunization 
programmes. 
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The worrying decline in immunization coverage in 2020 follows a decade of limited progress in vaccination 
coverage globally and backsliding in several countries. It emphasizes the need for countries to undertake 
systematic analyses of the reasons for stagnation or backsliding, and to urgently develop tailored plans to 
address the specific issues identified, drawing on the outputs of IA2030 Working Groups and the support of 
local and regional partners. While 2022 is likely to see a continuing focus on COVID-19 vaccination, this 
provides an opportunity to build on political and societal interest in vaccination to strengthen national 
immunization programmes and demand for vaccination across the life-course. 
 
At the beginning of the IA2030 decade, COVID-19 has brought the power of vaccines into sharp focus. 
COVID-19 vaccines can now be added to the portfolio of essential vaccines that can keep populations 
healthy and productive. Commitment and collaboration are now required at all levels to ensure that all 
people enjoy the benefits not just of COVID-19 vaccines but also of all other essential and life-saving 
vaccines throughout the life-course. 


2. Introduction  


In 2020, the World Health Assembly endorsed IA2030, the global immunization strategy for 2021–2030, and 
in 2021 it reviewed the IA2030 Framework for Action1, which included additional details in areas such as 
implementation and M&E. A new global M&E framework has been developed, aligned with IA2030’s three 
impact goals and seven strategic priorities. 
 
Despite the pandemic challenges, collection of global immunization data has continued. A summary is 
presented below to provide a snapshot of the global status of immunization and vaccine-preventable 
disease (VPD) control in 2020. Since 2020 was a highly exceptional year, IA2030 is using data from 2019 as a 
baseline against which future progress will be assessed. 
 
Reported immunization data are subject to limitations inherent in the way coverage and surveillance data 
are collected nationally. For 2020, COVID-19 has added further uncertainty and disrupted some reporting of 
national 2020 data. More countries than usual did not provide timely immunization data, and figures for 
2020 will be revised as further data are received, for example from household surveys. In addition, the 
number of cases reported is likely to be an underestimate due to disruption to surveillance, although COVID-
19 control measures are likely to have reduced the spread of some pathogens. These caveats emphasize the 
need for caution in the interpretation of data for 2020. 
 
This is a transitional year for IA2030 M&E. New indicators have been developed and baseline data for these 
indicators will be available in the next reporting cycle. Reporting in future years will be more comprehensive 
and include greater interpretation of data by Working Groups, including recommendations for action (see 
Section 5). 
 
Following an overview of immunization in 2020, this document summarizes activities that have taken place 
to implement IA2030 at national, regional and global levels. This includes the establishment of global 
governance and operational structures, as well as mechanisms to promote broad and deep ownership and 
accountability, including a more strategic approach to communications and advocacy. It concludes with a 
brief section outlining the proposed global technical oversight role of SAGE within IA2030’s approach to 
ownership and accountability. 


 
1 Implementing the Immunization Agenda 2030: A Framework for Action. https://www.immunizationagenda2030.org/framework-for-action  
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3. Immunization in 2020 


Impact goal indicators 


The seven IA2030 impact goal indicators are outcome and impact measures common across all levels 
(country, regional and global) and are designed to track progress towards the three IA2030 impact goals. 
Progress will be assessed against global targets for 2030 (Table 1). As this is a transitional year, data are not 
available for all new indicators. 
 


 
  


Take-home messages: 
 


 
• COVID-19 has led to a substantial drop in coverage for most antigens and increased the 


number of zero-dose children.  
• This coverage decline will increase the risk of VPD outbreaks, as already seen for circulating 


vaccine-derived poliovirus (cVDPV)  
• COVID-19 control measures likely reduced the spread of some pathogens, but rebounds will be 


seen in coming years as such measures are lifted, particularly as populations are now less well 
protected.  


• The number of new vaccine introductions fell significantly in 2020. 
• The IA2030 impact goals to avert 50 million future deaths, decrease by half the number of 


zero-dose and reach 500 vaccine introductions will not be reached unless major efforts to 
implement IA2030 is starting now.  


• Urgent need to get back on track, re-build immunization programs stronger within PHC and 
leave no-one behind 
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Table 1: Impact goal indicators and target, baseline and 2020 data2 


* See Annex 1 for outbreak definitions. 


 
2 Full details of each indicator can be found in Annex 1 of the Framework for Action  


Indicator and 2030 target Baseline (year) 2020 


1.1 Number of future 
deaths averted through 
immunization 


50 million future deaths averted by 
immunization in 2021–2030 


 


4.3 million 
(2019) 


N/A  
Midpoint review expected in 2025 


1.2 Number and % of 
countries achieving 
endorsed regional or 
global VPD control, 
elimination, and 
eradication targets 


All countries achieve endorsed targets 
 


 


Baseline data for 2021 will be reported 
in 2022 


Provisional 2019 data for a subset of 
VPDs: 


 
 


Provisional 2020 data for a subset of 
VPDs: 


WPV 
cVDPV 


Measles 
Rubella 


MNT 
Hepatitis B 


JE 


191 (98.5%) 
pending 
81 (55.1%) 
88 (69.8%) 
pending 
pending 
pending 


WPV 
cVDPV 


Measles 
Rubella 


MNT 
Hepatitis B 


JE 


192 (99.0%) 
pending 
80 (54.4%) 
90 (71.4%) 
pending 
pending 
pending 


1.3 Number of large or 
disruptive VPD 
outbreaks* 


 


Declining trend in the annual number of 
large or disruptive VPD outbreaks 
(definitions provided in annex) 


 


 


Cholera 
Ebola 


Measles  
Meningococcus  


cVDPV 
WPV 


Yellow fever 


1 
1 
13 
2 
21 
2 
4 
 


Cholera 
Ebola 


Measles  
Meningococcus  


cVDPV 
WPV 


Yellow fever 


pending 
1 
3 
0 
33 
2 
5 


(average annual number of outbreaks 
over 2018–2020) 


 


2.1 Number of zero-
dose children  


50% reduction in number of zero-dose 
children 


 


13.6 million 
(2019) 


17.1 million 


2.2 Introductions of new 
or under-utilized 
vaccines in low- and 
middle-income 
countries 


500 vaccine introductions by decade’s end 


 


A baseline is not applicable for this 
indicator, which will count the 
cumulative number of vaccine 
introductions between 2021 and 2030  


(An average of 54 annual introductions 
were reported during 2011–2020) 


22 introductions** 


3.1 Vaccination 
coverage across the life 
course  


90% coverage of full course for selected 
vaccines 


 


DTP3 
MCV2 
PCV3 
HPVc 


86% 
71%  
48%  
15%  
(2019) 


DTP3 
MCV2 
PCV3 
HPVc 


83%  
73% 
49% 
13% 


3.2 UHC Index of Service 
Coverage 


Universal Health Coverage increase in all 
countries, regions, and globally 


 


Global 
AFR 
AMR 
EMR 
EUR 
SEAR 
WPR 


64.0 
47.0 
73.0 
61.6 
75.5 
60.2 
65.4 


N/A 


(2017, pending 2019 data) 
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**In addition, seven low- and middle-income countries began to use COVID-19 vaccines in 20203. 


Further details and commentaries on each impact goal 


Impact Goal 1.1: Number of future deaths averted through immunization  
According to initial modelling4, an estimated 51.0 million deaths in total will be averted due to vaccinations 
administered between 2021 and 2030, if vaccination targets are met. As a result of vaccination in 2021, an 
estimated 4.4 million future deaths will be averted, gradually rising to 5.8 million future deaths averted by 
vaccination in 2030. During the next decade, prevention of measles will make the biggest contribution to the 
total number of deaths averted (18.8 million, 37%). The African Region will account for 45% of total deaths 
averted (23.0 million). Estimates will be updated and reported annually based on WUENIC data.  
 


Figure 1: Estimated future deaths averted globally by vaccination in a given year*  


 
D: Diphtheria; HepB: Hepatitis B virus; Hib: Haemophilus influenzae type B; HPV: Human papillomavirus; JE: Japanese encephalitis; MenA: Neisseria 
meningitidis serogroup A; P: Pertussis; PCV: Streptococcus pneumoniae; Rota: Rotavirus; T: Tetanus; TB: Tuberculosis (BCG); YF: Yellow fever 
 


 
3 WHO Immunization COVID-19 Dashboard    
4 Carter A, Msemburi W, Sim SY, Gaythorpe KAM, Lindstrand A, Hutubessy RCW. Modeling the Impact of Vaccination for the Immunization Agenda 2030: Deaths Averted 
Due to Vaccination Against 14 Pathogens in 194 Countries from 2021-2030 (April 20, 2021). Available at SSRN: https://ssrn.com/abstract=3830781 
or http://dx.doi.org/10.2139/ssrn.3830781 


Take-home messages: 
 


 
• Across all antigens, declines in coverage rates are significantly increasing the numbers of 


under-immunized children at risk of VPDs and the potential for additional avoidable deaths in 
the future. 


• The drop in vaccination coverage seen in 2020 raise serious questions about the feasibility of 
IA2030’s impact goal to increase the number of deaths averted, particularly in the context of 
ongoing conflict, increased poverty, fragility of health systems, and reduced donor appetite for 
campaigns to fill immunity gaps. 
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* Modelling has been used to project the number of deaths averted at the global and regional levels based on coverage achieved4. The model 
currently includes 14 pathogens and others will be added by 20265. The projections shown here are based on 2019 coverage (WUENIC estimates 
generated in 2020) as modelling was carried out before the release of WUENIC estimates for coverage in 2020. 


Impact Goal 1.2: Number and % of countries achieving endorsed regional or global VPD control, elimination 
and eradication targets (Figure 2, Table 2) 
 


• In 2020, following three years without detection of any wild poliovirus from any sources, Nigeria was 
certified free of wild poliovirus. In August 2020, the Africa Regional Certification Commission (ARCC) 
for Polio Eradication certified the Region of Africa free of wild poliovirus. This was a major 
achievement in the fight for a world free of polio.  


• Wild poliovirus remains endemic in two countries, Pakistan and Afghanistan. Outbreaks of 
circulating vaccine-derived poliovirus (cVDPV) spreading through communities where too few 
children receive the polio vaccine remain a challenge. Ending all remaining types of polio is the 
ultimate objective of achieving and sustaining a polio-free world. 


• In 2019, 81 countries had achieved measles elimination. However, during 2016–2020, transmission 
was re-established in 10 countries that had previously achieved measles elimination6 – illustrating 
how hard it is for countries to sustain required levels of vaccine coverage, strong surveillance, and 
rapid outbreak detection and response.  


• Measles has a special place in IA2030 as measles vaccine coverage is a key tracer of the strength of 
immunization systems. In 2020, an additional 3 million children did not receive MCV compared to 
2019, leaving 22.3 million children unprotected against measles. A further 18.2 million children 
received only MCV1 and, in conjunction with delayed and disrupted SIAs, at increased risk of 
measles outbreaks.  


• Achieving high MCV coverage and elimination requires strong political will and support within 
countries as well as from partners at regional and global levels. Backsliding in coverage, due to 
decreased political attention, reduced financing or donor support, vaccine hesitancy, or the impact 
of conflict or other socioeconomic turmoil, will inevitably lead to the return of measles. Measles 
outbreaks are the first of the VPDs to emerge when immunization programmes are disrupted, and 
measles causes the highest mortality in the most vulnerable communities. 


• Two additional countries achieved elimination of rubella in 20207. Encouragingly, all countries 
achieving rubella elimination have sustained it; the Region of the Americas has sustained rubella 
elimination, and the European Region is close to achieving regional elimination.  


• Reporting on additional VPD control, elimination and eradication targets will begin in 2022. 
 
 
 
 
 
 
 
 
 
 


 
5Polio, typhoid, influenza, cholera, multivalent meningitis, COVID-19, varicella, dengue, mumps, rabies, hepatitis A, hepatitis E, and other new vaccines. 
62016: Mongolia; 2018: Albania, Czechia, UK, Venezuela; 2019: Brazil, Lithuania, Slovakia, Uzbekistan; 2020: Cambodia; in addition, Greece lost its elimination status in 
2018 but was reverified in 2019.  
7Maldives and Sri Lanka. 


 


Take-home messages: 
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Figure 2. Numbers of countries achieving global or regional disease control goals and 2030 targets 
 


 
 
 
 
Table 2: Numbers of countries achieving global or regional disease targets by region 
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Impact Goal 1.3: Number of large or disruptive VPD outbreaks (Figure 3) 


• Baseline figures for seven VPDs have been established based on an annual average for 2018–2020. 
This indicator uses newly developed criteria for definition of outbreaks (Annex 1). 


• Outbreak numbers have been particularly high in 2019 and 2020 due to cVDPV. 
• The reported number of large and disruptive measles outbreaks decreased substantially from 20198, 


potentially for a combination of reasons: lack of detection due to disrupted surveillance, people 
avoiding health care facilities and reduced access to health care workers; the effects of public health 
and social measures put in place during the pandemic; and increased population immunity following 
infection of susceptible age groups during large outbreaks in 2018–2019. 


 
Figure 3: Numbers of large or disruptive VPD outbreaks 


 


 
 


 
 
 
 
 
 


 
8 42 countries (22% of total number) have not yet reported measles outbreak data, so these figures could be revised. 


 


Take-home messages: 


 


2.1_IA2030


SAGE meeting October 2021







SAGE IA2030 REPORT 2021  DRAFT 13 SEPTEMBER 2021 


PAGE 11 OF 26 


Impact Goal 2.1: Zero-dose children (Figures 4–5) 


• The number of zero-dose children (receiving no DTP doses) increased from 13.6 million in 2019 to 
17.1 million in 2020. Such a large backwards step has not been seen for more than a decade.  


• The reasons behind this drastic increase in zero-dose children include the multiple impacts that the 
COVID-19 pandemic has had on health systems, including immunization services, resulting in health 
care workers being diverted to COVID-19 responses, or being absent due to illness or because of fear 
of infection. In addition, the demand for immunization services fell as a result of lockdowns, lack of 
transport, difficulty in communication and fear of infection. As always in a socioeconomic crisis, the 
poorest and most vulnerable communities, and those living in conflict-affected states, were most 
affected. 


• Despite impressive efforts to reach missed children in creative catch-up vaccination efforts in many 
countries, 3.5 million more children were left unprotected by any vaccine in 2020 compared with 
2019. Identifying, reaching and offering vaccination to these underserved populations is an urgent 
priority.  


 
Figure 4. DTP zero-dose targets and corresponding DTP3 coverage     


 
Figure 5. Numbers of DTP zero-dose children, by region 
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Take-home messages: 
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Impact Goal 2.2: Introduction of new or under-utilized vaccines in low- and middle-income countries (Figure 
6) 


 
Figure 6. Introduction* of new or under-utilized vaccines in low- and middle-income countries, 2011–2020 


 
*Counts the year of full-country introduction rather than year of introduction in part of country, when applicable. 
 
 
Table 3. Number of low- and middle-income countries yet to introduce new or under-utilized vaccines as of 31 
December 2020, by region* 


Vaccines AFR AMR EMR EUR SEAR WPR Global 


Cholera** - - - - - - pending  


COVID-19*** 46 26 15 20 11 19 137 


DTP Booster 38 0 5 0 4 9 56 


Hep A** - - - - - - pending 


HepB birthdose 33 4 4 1 3 0 45 


Hib 0 0 0 1 0 1 2 


HPV 30 4 14 14 6 11 79 


IPV2** - - - - - - pending 


Take-home messages: 
 


  
• Only 22 vaccine introductions into the national immunization schedules of low- and 


middle-income countries were reported in 2020. This is the lowest number of 
introductions of any year in the past decade. This decrease probably reflects pandemic 
pressures on health systems, lack of capacity in governments to assemble complex funding 
applications, and deprioritization of expansion of services.  


• In addition, seven low- and middle-income countries began to use COVID-19 vaccines in 
late 2020; this use did not fulfill the criteria for new vaccine introduction into immunization 
programmes. 


• Multiple new or under-utilized vaccines have yet to be introduced in all regions (Table 3).  
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JE 0 0 1 1 6 3 11 


MCV2 13 0 1 0 0 1 15 


MenA 15 0 0 0 0 0 15 


PCV 7 8 5 6 7 7 40 


Rabies** - - - - - - pending 


Rotavirus 10 8 6 11 6 13 54 


Rubella 16 0 5 0 0 0 21 


Typhoid** - - - - - - pending 


YF 3 2 1 0 0 0 6 


Total 258 79 63 68 54 74 481 
 
Low- and middle-income countries are defined according to the World Bank’s income classifications for 2020. Income data for 
Venezuela are missing in 2020, so classification is based on 2019 data. 
*Full-country introductions only; excludes 11 introductions in part of a country (3 HPV, 3 JE, 3 PCV, 2 rotavirus).  
**Data pending for 2020; to be included in future IA2030 reporting. 
***COVID-19 vaccine is categorized as pending introduction for all low- and middle-income countries in 2020.  
 
 
Impact Goal 3.1: Vaccination coverage across the life course: DTP3, MCV2, PCV3, HPVc 


 
 
 
 
 
 
 
 


Figure 7: Vaccine coverage for DTP3, MCV2, PCV3, HPVc across WHO regions and globally    


 
                          


 
 
 


Take-home messages: 


 
• Coverage for three out of four tracer coverage indicators declined globally between 2019 


and 2020 (Figure 7): DTP3 from 85% to 83%, MCV2 from 71% to 70%, and HPVc from 15% 
to 13%. Several countries have introduced PCV recently, helping to increase PCV3 coverage 
from 48% to 49%. 


• For PCV3, MCV2 and HPV, new introductions will have added to global coverage, offsetting 
drops in coverage in other countries. 


• In spite of new introductions in 2020, global HPV vaccine coverage decreased for the first 
time in 2020. Coverage in many countries dropped considerably or was interrupted by 
school closures and other COVID-19 control measures, leaving an estimated additional 1.5 
million girls unprotected against cervical cancer.  
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Impact Goal 3.2: UHC Service Coverage Index9 


• This indicator measures coverage of essential health services using an index based on tracer 
interventions that include reproductive, maternal, newborn and child health, infectious diseases, 
non-communicable diseases, and service capacity and access, among the general and most 
disadvantaged populations. Data for this indicator are available only up to 2017. Globally, the 
average UHC SCI among 183 reporting countries increased from 45 (out of 100) in 2000 to 66 (out of 
100) in 2017 (an average increase of 2.3% per year)10. 


• The 2020 Goalkeepers Report, which assessed global progress using an alternative index of tracer 
interventions, suggests substantial regression in the coverage of essential health services in 2020 
due to COVID-1911. 


 


Strategic priority indicators 


The 15 global strategic priority objectives indicators are designed to track performance at all levels 
(country, regional and global), to help identify potential root causes of success and failure so that actions for 
improvement can be recommended. No global targets are provided for these indicators, due to wide country 
and regional variations. Regions and countries are encouraged to assess the baseline for each indicator and 
to consider setting targets for these indicators, based on guidance provided in Annex 1 to the IA2030 
Framework for Action12. 
 
Table 3 shows baseline and 2020 data for indicators where data are available, and when data will be 
available for new indicators. As 2021 is a transitional year and many strategic priority indicators are new, 
limited data and commentary are provided here. 
 
Although limited data are reported for 2020, some key trends can be discerned: 


• Breadth of coverage: In 2020, the average coverage for vaccines targeting 11 diseases across 
multiple age ranges13 stood at 69%, compared with 70% in 2019.  


• Equity: Coverage in the 20% of worst-performing districts fell for DTP3 (74% to 71%), MCV1 (72% to 
69%) and MCV2 (65% to 60%). These falls were greater than those seen for global coverage, 
suggesting that poor performing districts fell further behind in 2020, increasing inequities in 
vaccination coverage. Surveys carried out in 2020 suggested that outreach strategies, of particular 
importance to disadvantaged groups, were most affected by COVID-19-related disruption. 


• Market health: Market health is a multi-faceted composite indicator incorporating the number of 
manufacturers, global reach and development pipeline (Annex 2). Supply and demand were deemed 
to be balanced for six out of 12 antigens but concerning for five antigens (BCG, PCV, pneumococcal 
polysaccharide, MMR and hexa-aP). PCV has a strong pipeline, so market health is likely to improve. 
BCG and hex-aP are older vaccines that provide several unique challenges. Reporting on COVID-19 
vaccines is likely to start in 2022. 


 
9 The UHC SCI is one of two indicators adopted by the UN Statistical Commission to monitor progress towards SDG target 3.8 (ensure healthy lives and promote well-being 
for all at all ages). The indicator is reported on a unitless scale of 0 to 100, which is computed as the geometric mean of 14 tracer indicators of health service coverage 
(https://www.who.int/data/gho/indicator-metadata-registry/imr-details/4834). 
10 Primary Health Care on the Road to Universal Health Coverage: 2019 Monitoring Report 
(https://www.who.int/healthinfo/universal_health_coverage/report/uhc_report_2019.pdf). 
11 https://www.gatesfoundation.org/goalkeepers/report/2020-report/#GlobalPerspective 
12 https://cdn.who.int/media/docs/default-source/immunization/ia2030_annex_frameworkforactionv04.pdf?sfvrsn=8fd85d98_4 
13 Polio, measles, rubella, diphtheria, tetanus, pertussis (DTP), hepatitis B (HepB), Haemophilus influenzae type b (Hib), pneumococcal vaccine, rotavirus, inactivated polio 
vaccine and human papillomavirus vaccine (HPV).  


 


Take-home messages: 
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Table 4: Strategic priority indicators – baseline and 2020 data 


Indicator (data source) Baseline (year) 2020 


SP 1.1: Proportion of countries with evidence of adopted mechanism for 
monitoring, evaluation and action at national and subnational levels 


(eJRF - pilot testing of questions in 2021) 


Data expected to be available 
in June 2022 
(2021)  


Next reporting year is 
2022 


SP 1.2: Density of physicians, nurses and midwives per 10,000 population 


(WHO National Health Workforce Accounts) 


Physicians: 17.4   
Nurses and midwives: 39 
(2019) 


2020 data expected to be 
available in December 
2021 


SP 1.3:  Proportion of countries with on-time reporting from 90% of 
districts for suspected cases of all priority VPDs included in nationwide 
surveillance 


(eJRF - pilot testing of questions in 2021) 


Data expected to be available 
in June 2022 
(2021) 
  


Next reporting year is 
2022 


SP 1.4: Proportion of time with full availability of DTPcv and MCV at 
service delivery level  


(eJRF - pilot testing of questions in 2021) 


Data expected to be available 
in June 2022 
(2021) 


Next reporting year is 
2022 


SP 1.6: Proportion of countries with at least one documented (with 
reporting form and/or line-listed) individual serious AEFI case safety 
report per million total population 


(WHO global database VigiBase)  


54 of 194 countries 
(2019) 
  


52 of 194 countries 
  


SP 2.1: Proportion of countries with legislation in place that is supportive 
of immunization as a public good 


(eJRF - pilot testing of questions in 2021) 


Data expected to be available 
in June 2022 
(2021) 


Next reporting year is 
2022 


SP 2.2: Proportion of countries that have implemented behavioural or 
social strategies (i.e., demand generation strategies) to address under-
vaccination 


(eJRF - pilot testing of questions in 2021) 


Data expected to be available 
in June 2022 
(2021) 


Next reporting year is 
2022 


SP 3.2: DTP3, MCV1, and MCV2 coverage in the 20% of districts with 
lowest coverage (mean across countries) 


(JRF) 


DTP3: 74%, 
MCV1: 72% 
MCV2: 65% 
(2019) 


DTP3: 71%,  
MCV1: 69% 
MCV2: 60% 
(2020) 


SP 4.1: Breadth of protection (mean coverage for all WHO-recommended 
vaccine antigens) 


(JRF, WUENIC) 


70% 
(2019) 


69%        


SP 5.1: Proportion of polio, measles, meningococcus, yellow fever, 
cholera, and Ebola outbreaks with timely detection and response 


(ICG, MRI, GPEI, WHO, national immunization and disease surveillance 
programs) 


Data expected to be available 
in June 2022 
(2021) 


Next reporting year is 
2022 


6.1 Health of vaccine markets, disaggregated by vaccine antigens and 
country typology 


(UNICEF, WHO-via the MI4A initiative, Gavi Secretariat, BMGF) 


Healthy: 3 
Unhealthy: 3 
(2019) 


Unhealthy: 3 
Concerning: 6 
Healthy: 3 


SP 6.2: Proportion of countries whose domestic government and donor 
expenditure on primary health care increased or remained stable  


(GHED) 


Data expected to be available 
in December 2021 
(2019) 


 Data not yet available 


SP 6.3: Proportion of countries whose share of national immunization 
schedule vaccine expenditure funded by domestic government resources 
increased or remained stable 


(JRF) 


19 out of 36 low and low-
middle income countries  
(2019) 


24 out of 36 countries 
  


SP 7.1: Proportion of countries with an immunization research agenda 


(eJRF - pilot testing of questions in 2021) 


Data expected to be available 
in June 2022 
(2021) 


Next reporting year is 
2022 


SP 7.2: Progress towards global research and development targets 


(literature review) 


Data expected to be available 
October 2022 
(2021-2022) 
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*Only 36 LIC-LMIC countries reported data during 2018–2020.  


IA2030 interactive scorecard  


An interactive scorecard for IA2030 will enable stakeholders at all levels – global, regional and country – to 
monitor the status of each indicator in the IA2030 Framework for Action. The scorecard will support 
coordinated operational planning, ownership and accountability, and communication and advocacy.  
 
A static scorecard has been published14 (see Table 1) and an interactive version is in development. The 
scorecard will provide a visual representation of progress toward the seven IA2030 impact goals and the 15 
indicators for its seven strategic priority objectives. For the future, the intention is to extend the scorecard 
to cover partner commitments. 
 
At the regional level, the scorecard will facilitate comparison across regions and serve as a communication 
tool to drive conversations around strengthening of immunization programmes. At the country level, the 
scorecard will help immunization programme managers and other stakeholders to compare performance 
against global and regional averages and with other countries. 
 
The interactive scorecard will be launched to support discussions at the 2022 World Health Assembly. Trends 
captured by the scorecard will inform the WHO Executive Board’s biennial report to the World Health 
Assembly. 


4. IA2030 Implementation 


At the 74th World Health Assembly in May 2021, Member States expressed overwhelming support for the 
implementation of IA2030 through the Framework for Action. The Framework for Action provides more 
detail on specific areas of implementation – coordinated planning, M&E, ownership and accountability, and 
communications and advocacy. It emphasizes the particular role of regions and countries.  
 
The Measles and Rubella Strategic Framework 2021–203015 was also launched as the first disease-specific 
initiative to apply the IA2030 framework, reflecting the key role of measles as a tracer of immunization 
performance within IA2030.   


Regional and national immunization strategies and plans 


Regions have finalized or are developing regional strategies aligned with IA2030. The strategies are being 
submitted to Regional Committees, following RITAG consultations. WPRO’s strategy up to 2030 was 
approved in 202016, while AFRO, EURO and SEARO have draft strategies being submitted to Regional 
Committees in 2021. 
 
Regions are also developing implementation plans, generally up to 2025. Regions are continuing the IA2030 
approach through co-creation with countries and partners. For example, AFRO, EURO, SEARO and WPRO 
conducted regional surveys and/or convened discussions with countries to establish priorities. 
 
Regional implementation plans are typically focusing on the twin aims of COVID-19 vaccine introduction as 
well as recovery and scale up of immunization programme activities to recover the ground lost during the 
COVID-19 pandemic and to “build back better”.  
 


 
14 http://www.immunizationagenda2030.org/scorecard 
15 https://www.who.int/publications/i/item/measles-and-rubella-strategic-framework-2021-2030 
16 https://iris.wpro.who.int/bitstream/handle/10665.1/14602/WPR-RC071-06-Immunization-Ann-2020-en.pdf 
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Regions are also reflecting on lessons from the Global Vaccine Action Plan (GVAP) to restructure their 
approach to M&E while remaining consistent with the global M&E architecture. The restructuring 
emphasizes indicators of integration within primary health care, management improvements, and 
sustainability as well as disease-specific elimination and eradication targets. A key aim is to ensure that 
monitoring activities at subnational, national and regional levels are tied to planning cycles to ensure 
rigorous use of data to drive action. 
 
To support countries in strategy development and alignment with IA2030, WHO and partners have 
developed a new strategic framework within the National Immunization Strategy (NIS) initiative17. NIS 
guidelines call for:  


• Greater integration of immunization with other health interventions, national planning cycles and 
UHC target setting 


• An increased focus on long-term goals with intermediary objectives and roadmaps 


• Country ownership with inclusive design processes 


• Tailored approaches that take account of local and national context 


• Increasing reliance on domestic sources of funding.  
 
It is anticipated that National Immunization Strategies will supersede comprehensive multiyear plans 
(cMYPs), detailing the specific interventions required to achieve agreed objectives within a 5-year 
timeframe. Several countries have piloted National Immunization Strategy development using the new 
guidelines in 2020–202118. 
 


Technical support and guidance 


Thirteen Working Groups have been established to take forward technical work across the seven IA2030 
strategic priorities, with a further three focusing on areas such as M&E and communications and advocacy 
(Annex 3). These Working Groups build on the valuable collaborations established during the development 
of IA2030, with members being drawn from multiple organizations within the IA2030 partnership across a 
range of institutions and sectors. These groups will evolve as they become more established, and additional 
groups may be required as IA2030 matures. 
 
A key role of Working Groups will be to undertake “consultative engagement” with regionally based partners 
and country implementers, to identify and discuss the most significant challenges and innovative new 
practices. They will act as strategic priority “champions”, providing an annual commentary on data relating 
to their areas of interest and making recommendations to countries, partners and other stakeholders on 
ways to enhance performance.  
 
Working Groups have identified a set of short- and long-term priorities, deliverables and milestones (Annex 
3). The outputs of Working Groups will be a critical technical resource for regions and countries to draw 
upon as they develop immunization strategies and plans, and for partners to use to prioritize their support 
activities. Working Groups will therefore provide much of the “fuel” to help drive change at the country 
level. 
 
An IA2030 M&E Advisory Group is being formed as a cross-cutting Working Group to operationalize the 
IA2030 M&E Framework. It will review progress across the full range of impact goal and strategic priority 
objective indicators, provide guidance on the interpretation of data, and highlight areas that require 
corrective actions or further in-depth evaluation. The M&E Advisory Group will also assist in the 


 
17 https://www.who.int/teams/immunization-vaccines-and-biologicals/vaccine-access/planning-and-financing/nis 
18 Cambodia, Côte d’Ivoire, Papua New Guinea and Tanzania. 
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development of regional M&E Frameworks and provide advice on revisions to the global IA2030 M&E 
Framework.  


Global ownership and accountability structures 


The IA2030 Partnership Council, the political leadership of IA2030, convened for an inaugural session on 22 
September 2021. It will meet twice a year and report directly to the World Health Assembly biannually, 
starting in 2022. It includes 10–12 senior leaders, including representatives of countries, regions and civil 
society. 
 
Day-to-day management of IA2030 is the responsibility of the IA2030 Coordination Group, which has been 
meeting monthly since May 2021, supported by an IA2030 secretariat. The IA2030 Coordination Group has 
nine Director-level members and is co-chaired by WHO and UNICEF. 
 
A full description of the IA2030 global-level partnership is presented in Annex 2 to the Framework for 
Action19. Figure 8 provides an overview of key bodies involved in IA2030 and their links to SAGE.   
 


 
 
 


 


 
 
 
 
 
 
 
 
 
 
 
 


 


Communications & advocacy 


IA2030 was formally launched on 26 April 2021, during World Immunization Week. Launch activities 
engaged many partners and leveraged various platforms, communicating IA2030’s vision and objectives to 
global audiences. 
 
The WHA presented a key opportunity for governments to publicly commit to delivering the IA2030 vision, 
galvanizing other countries to follow suit. A historic cross-regional statement20 was made on behalf of the six 
WHO regions and 50 countries, re-iterating IA2030 targets, key messages and calling on world leaders to 
make explicit and sustainable commitments to IA2030.By August 2021, 50 organizations had signed an open 


 
19 http://www.immunizationagenda2030.org/framework-for-action  
20 https://geneva.usmission.gov/2021/05/28/us-canada-joint-statement-on-immunization-agenda-2030/ 


Figure 8: Relationships between key IA2030 stakeholders  
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letter on the Immunization Agenda 2030 website21 calling on government representatives to support 
IA2030. 
 
Further communications and advocacy activities are being planned, including events that convene IA2030 
champions over the next year. The next step will be to provide practical guidance on the implementation of 
IA2030 over the next 6–12 months and identify key engagement opportunities. The Communications and 
Advocacy Working Group will:  


• Communicate plans, next steps and practicalities of operationalizing IA2030, including 
regionalization of activities. 


• Define specific engagement strategies for different groups of stakeholders.  
• Identify, train and promote champions/ambassadors.  
• Contribute to linking IA2030 to existing immunization strategies (e.g. Gavi 5.0 and disease-specific 


strategies) as well as other relevant themes and initiatives such as universal health coverage, gender 
equity and health security, at global and regional levels. 


5. Role of SAGE in the annual IA2030 monitoring, evaluation and action 
cycle  


It is anticipated that SAGE will retain its global independent technical oversight role, providing an expert 
commentary on annual global immunization data, regional reports and Working Group recommendations. 
 
IA2030 reporting in future years will be novel in the following ways: 


1. Indicator reporting will be led by IA2030 Working Groups and will include more comprehensive 
analysis and greater interpretation of data and recommendations for action.  


2. Monitoring, evaluation and action cycles will be defined to link reporting to ownership and 
accountability, and to communications and advocacy, to stimulate and reinforce required actions by 
all stakeholders.  


3. Feedback loops will be established to monitor progress and follow up of recommendations made by 
groups such as SAGE, RITAGs and NITAGs. 


 
The proposed role of SAGE in IA2030 reporting (Figure 9) is to: 


● Provide independent technical review of progress towards IA2030 impact goals and strategic priority 
objectives. 


● Provide feedback to the IA2030 Partnership Council, IA2030 Coordination Group, Working Groups, 
regions/RITAGs and national immunization programmes on the areas that have been identified for 
further in-depth evaluation and on recommended corrective actions. 
   


 


 
21 https://www.immunizationagenda2030.org/pledge-support 
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At its October meeting, SAGE will be provided with an IA2030 technical progress report, which will include: 


● Analyses of global and regional progress towards impact goal targets and strategic priority 
objectives. 


● Working Group recommendations on areas for further in-depth evaluation and corrective actions.  
● Feedback on previous SAGE recommendations to the IA2030 Partnership Council, IA2030 


Coordination Group and Working Groups. 
 


In addition, WHO Regional Offices will provide updates to SAGE. These will include:  
● Regional and country progress towards impact goal targets, other regional goals and strategic 


priority objectives.  
● Proposed areas for further in-depth evaluation and corrective actions. 
● Feedback on previous SAGE recommendations to regions and country immunization programmes.  


 
Based on review of these progress reports, SAGE would provide the following feedback:  


● To Working Groups, on the appropriateness of recommendations and any omissions.  
● To regions and countries, on proposed regional initiatives and actions to enhance national 


immunization programme performance. 
● To the IA2030 Coordination Group, on potential improvements in reporting processes. 
● To the IA2030 Partnership Council, on issues of strategic importance. 


 
Detailed annual IA2030 information flows are shown in Annex 4. It is anticipated that individual SAGE 
members will liaise with allocated Working Groups to advise on the formulation of recommendations in 
advance of SAGE meetings. 
 
These processes are intended to ensure that SAGE retains a global technical advisory role, annually 
reviewing global immunization data and Working Group and regional reports. Moreover, with SAGE directly 
providing feedback to Working Groups, regions and IA2030 governance structures, this will help to close the 
gap between global reporting and action – reinforcing continuous quality improvement cycles to drive 
forward improvements in national immunization programme performance and other key aspects of the 
global immunization ecosystem.   


Figure 9: Annual IA2030 data flows and feedback routes 
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6. Conclusion 


The COVID-19 pandemic has had a highly damaging impact on immunization, following a decade of only 
limited progress. Millions of additional infants and young children are now at risk of life-threatening 
infectious diseases.  
 
In large part this reflects the fact that immunization staff at all levels from primary care, government, 
country offices, regions and globally have been diverted to COVID-19 responses. The world remains in 
emergency mode, when the urgent takes precedent over the important. Now the pandemic has lasted more 
than a year, it is time to work out how to manage the COVID-19 response over the longer term while 
restoring resources and attention to essential immunization services at every level in the system.   
 
To achieve the IA2030 vision and goals, the global community therefore needs to act urgently to enable 
countries to halt and reverse the declines in coverage seen in 2020 and to re-energize progress towards 
IA2030 targets.  
 
To achieve this, it is essential that regions, partners, Working Groups and other stakeholders work with 
countries to:  


1. Perform country-by-country analyses of current strengths and weaknesses and the areas most 
affected by COVID-19-related disruption. Such analyses will indicate gaps and needs in each country, 
and priority areas for action. 


2. Plan tailored actions to respond to the underlying reasons for under-performance in each country. 
The country-by-country analysis, plus holistic assessment at regional and global levels, will inform 
the necessary actions to be taken at country, regional and global levels. These should include 
expediting targeted campaigns, multi-antigen when feasible, to reduce the immediate risk of 
outbreaks (e.g. by fully implementing the Polio Endgame Strategy and the Measles Outbreaks 
Strategic Response Plan). 


3. Use the momentum generated by political and societal interest in COVID-19 vaccines to build public 
and political support for strengthening of essential immunization programmes, through strong 
advocacy at global, regional and country levels to prioritize these essential services at all levels of the 
system and across all relevant organizations. 


 
During 2020 and 2021, mechanisms have been put in place to support the implementation of IA2030 and 
accelerate progress towards its ambitious goals. Regional strategies and detailed implementation plans are 
being created and, as detailed in Annex 3, Working Groups have begun to identify the areas in which they 
can have greatest impact as well as priority actions for the coming year. 
 
The next year will inevitably be dominated by a continuing focus on COVID-19 vaccine rollouts. Nevertheless, 
it is vital that these activities are also used to increase capacity, strengthen vaccine delivery systems, 
improve vaccine coverage data quality and expand the reach of disease surveillance, to help revitalize the 
fight against the many other vaccine-preventable diseases that threaten health all over the globe, and to lay 
the foundation for further progress over the next decade.  
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Annex 1: Outbreak threshold criteria for large or disruptive VPD 
outbreaks 


VPD Outbreak Threshold 


Cholera In highly endemic countries, a threefold increase in the annual number of 
reported cases compared to the average annual incidence over the past 5 years 
  
For countries that are endemic-epidemic, over 12,000 cases reported annually 


Ebola 100 cases 
  


Measles Incidence equal or greater than 20 reported measles cases per million population 
over a period of 12 months.  
 
Measles outbreak definitions vary between countries and regions according to 
local context and level of progress towards regional elimination goals. This 
definition of large and disruptive outbreaks aims to complement and not replace 
the national and regional definitions, while providing a degree of global 
standardization and permitting tracking of progress against a common metric. 
  


Meningococcus A cumulative attack rate of >100 suspected meningitis cases/100 000 population 
within one year in a given population based on a definition used for the African 
meningitis belt. 
Each region will set its own definitions for epidemics/outbreaks and targets for 
reduction according to local epidemiology22. 


  Polio – wild poliovirus (WPV) ≥1 WPV from any source (e.g. cases, environmental surveillance, contacts, healthy 
children’s samples) in a country per year AND confirmation of local circulation in 
accordance with the standard operating procedures for outbreak response23. 


  
  Polio – circulating vaccine-derived   
poliovirus (cVDPV) 


≥1 cVDPV from any source (e.g. cases, environmental surveillance, contacts, 
healthy children’s samples) in a country per year AND evidence of local circulation 
in accordance with the standard operating procedures for outbreak response23. 


  
  Yellow fever 5 cases in endemic areas or 


  
>1 case in an area previously without yellow fever 


 


 
22 https://www.who.int/publications/i/item/9789240026407 
23 https://polioeradication.org/polio-today/polio-now/outbreak-preparedness-response/ 
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Annex 2: Health of vaccine markets, disaggregated by antigen 
The overall health of a vaccine market includes an assessment of the total number of suppliers, relative concentration among them, ability to distribute globally and the state of the development pipeline. The total 
numbers of suppliers making a specific vaccine give only a partial picture; the market share of the two largest producers provides a sense of how balanced the market is between different suppliers while reach indicates 
how many vaccines are truly available globally. Lastly, the “innovation” heading indicates the number of vaccines in late-stage development. Markets with a small number of current global producers but with multiple 
products in the pipeline are viewed as healthier than those with fewer products in the pipeline. 
 


 
Vaccinea 


Year  


 
Breadth 


(total producersb) 
 


 
Supply–demand 


balance 
 


 
Concentration (share 


for two largest 
producersb)  


 
Reach (vaccines with 
global distributionc)  


 
Innovation (vaccines in 


phase III clinical 
development) 


 
Composite indicator  


Bacille Calmette-Guérin (BCG) / 
2019/2020* 23 Concerning 60% 4 1  


Unhealthy 
Human papillomavirus (HPV) / 
2019/2020 2 / 3 Unbalanced/ 


Unbalanced 99%/99% 2/2 3/3 Unhealthy 


Pneumococcal conjugate vaccine 
(PCV) / 2019**/2020 4 Concerning 97% 3 4 Concerning 


Pneumococcal polysaccharide / 
2019**/2020 4 Concerning 66% 1 1 Concerning 


Measles / 2019***/2020 7 Balanced 96% 2 1 Concerning 


Measles-rubella / 2019***/2020 9 Balanced 92% 2 2 Concerning 


Measles-mumps-rubella (MMR) / 
2019***/2020 5 Concerning 69% 3 1 Concerning 


Penta (whole-cell pertussis-
containing)/ 2019/2020**** 10 Balanced 50% 6 4 Healthy  


Hexa (acellular pertussis-
containing) / 2019/2020**** 3 Concerning 100% 2 1 Unhealthy 


Tetanus-diphtheria / 
2019/2020**** 17 Balanced 73% 5 1 Healthy 


Inactivated polio vaccine, stand-
alone 2019/2020***** 10 Balanced 70% 4 4 Healthy 


Rotavirus 2019******/2020 4 Balanced 74% 4 2 Healthy 
* No market study update in 2020 – same as 2019. 
** Unavailable as MI4A pneumococcal market study not yet completed. 
*** Unavailable as MI4A measles market study not yet completed. 
**** No market study update – same as 2019. 
***** Same as 2019. 
******Unavailable as UNICEF SD market note not yet completed. 
 
aVaccines for which a global market assessment is available from the WHO or UNICEF in the given year. Source is MI4A Market Studies, unless otherwise specified.  
bProducers of bulk antigen. 
cIncludes prequalified vaccines and vaccines with a large number of country registrations
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Annex 3: IA2030 Working Group outputs 


Focus Area Lead Partner Key Deliverables Planned 2021-2022 


SP1: PHC/UHC  USAID 


• Contribute to WHO Toolkit of three integrated PHC resources 
• Develop resource on strengthening immunization programmes and PHC during COVID-19 vaccine rollout and organize learning webinar. 
• Convene consultation on integrating immunization into PHC/UHC. 
• Jointly develop a conceptual framework for integrating PHC and connecting across the IA2030 SPs and with broader UHC/PHC. 


SP2: Commitment and 
Demand  WHO/JSI 


• Publish action-oriented policy brief to support country-level and multi-stakeholder efforts to mobilize domestic and other funding sources. 
• Facilitate webinars to: (1) promote best practices and (2) identify mechanisms at all levels through which to build shared accountability 


toward renewed commitment for immunization. 
• Establish high-level plan and monitoring framework to track dimensions of commitment and facilitate continued learning. 
• Carry out a rapid gap mapping to assess current activities and guidance available on demand and to identify any unmet needs or areas of 


activity.  
• Establish a joint plan with the Demand Hub for a desk review and annual documentation of learning, successes and best practices. 
• Launch crowd-sourced initiative to generate “bottom-up” inputs and facilitate a workshop on accountability mechanisms to identify 


examples of implementation and explore potential opportunities for testing in the area of demand. 


SP3: Coverage and Equity  WHO/UNICEF  


• Prepare briefing package. 
• Organize webinar series/consultations. 
• Develop coverage and equity analysis tool. 
• Develop immunization programme resources database. 


SP4: Lifecourse  
and Integration  CDC  


• Contribute to regional guidance and recommendations on the life-course and integration approach and support regions ready to develop 
action plans. 


• Increase awareness of key focus areas, particularly around missed opportunities for vaccination, delivery approaches and policy needs. 
• Conduct seminars and participate in existing workshops to disseminate SP4 objectives. 
• Contribute to generating evidence on barriers and facilitators of the life-course and integration strategy, particularly using COVID-19 


vaccine rollout as an opportunity to further this agenda. 
• Generate research agenda for reaching life-course and integration objectives, map the evidence gaps and support existing research 


efforts. 


SP5a: Emergencies   IFRC  


• Support rapid and equitable COVID-19 vaccine roll-out and scale-up in humanitarian settings (Humanitarian Buffer, contingencies, working 
with Global Health Cluster etc.). 


• Produce theory of change on reducing the numbers of zero-dose children in fragile and conflict settings. 
• Support mapping of zero-dose communities in priority countries and identify drivers to guide investments at subnational levels. 
• Facilitate sharing and peer-to-peer learning across all regions’ COVID-19 vaccine implementation plans through workshops on lessons 


learned in fragile, conflict and vulnerable settings. 


SP5b: Outbreaks WHO Working Group being formed 
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SP6: Supply Security  UNICEF   


• Track supply of essential vaccines, given potential COVID-19 disruptions. 
• Vaccine forecasting, procurement and supply: Improve global supply, work across partners on national-level forecasting. 
• Ensure that the supply of and access to new vaccines meet country needs and that vaccines are introduced in a timely manner – 


particularly in light of COVID-19 impact. 
• MICs: COVAX experience with MICs is providing opportunities to improve options. 


SP6: Financial Sustainability  WB  


• Share information on ongoing work related to sustainable financing. Identify and prioritize gaps. Stimulate work to address gaps. Identify 
1-2 priority reports or guidance that Working Group could collectively produce.  


• Work to improve data quality and comprehensiveness in M&E indicators. 
• Through consultative engagements, bring in views of countries, regions, CSOs, private sector, donors to inform policy recommendations 


and advise global partners. 


SP7: Research and 
Innovation   PATH  


• Accelerate and expand the COVAX R&D agenda for variant-targeting and programmatically optimized vaccines. 
• Support LMICs in expanding, strengthening, and/or establishing local and regional capacities for immunization research and innovation. 
• Develop mechanism to align country-, regional- and global-level stakeholders on priority diseases for which new vaccines are needed. 
• Establish 2025 and 2030 IA2030 SP7 Working Group objectives to sustain progress, based on country-led R&D priorities. 


Middle-income countries WHO 


• Update MIC partner landscape. 
• Identify opportunities to input into normative guidance. 
• Identify and initiate priority interventions based on existing analysis. 
• Engage regional MICs initiatives. 


Data strengthening and use WHO 


• Provide guidance to WHO/UNICEF on upcoming Gavi funding request.  
• Organize “year 0” initial priority-setting meeting. 
• Begin implementation of initial 3-year priority investments and alignment with funding. 
• Organize quarterly progress check and alignment meetings. 


Measles & Rubella M&RI Working Group being formed 


Disease-Specific Initiatives  UNICEF Working Group being formed 


Monitoring & Evaluation CDC 


• Develop process for technical progress reporting by indicator owners/champions. 
• Support development of Annual IA2030 Technical Report, including regional and country engagement.   
• If requested, assist regions in the development of Regional M&E Frameworks. 
• Provide guidance and support to the IA2030 Coordination Group and IAPC to further improve and make periodic revisions to the IA2030 


M&E Framework. 


Comms &  
Advocacy 


WHO/UNICEF/ 
UNF 


• Mobilize IA2030 partners for action around annual data release. 
• Engage religious leaders on IA2030.  
• Engage parliamentarians on IA2030, targeting annual Inter-Parliamentary Union conference.  
• Plan communications around September “Champions” event. 
• Begin regional outreach and content development. 


Resource Mobilization TBD TBD 
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Annex 4: IA2030 information flows 


 


Figure 10: Role of SAGE in annual IA2030 monitoring, evaluation, and action cycles to drive programme improvement* 
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IA2030 MONITORING AND 
EVALUATION FRAMEWORK


Annex 1


The purpose of this document is to describe the Monitoring & Evaluation (M&E) Framework- 
one of the essential pillars needed to implement the IA2030 Strategy. 


The M&E Framework provides action-based indicators to monitor and evaluate progress 
toward IA2030 goals and strategic priority objectives. 


For more information on the operational elements of IA2030, including operational 
planning through regional and national strategies, mechanisms to ensure ownership and 
accountability, and communication and advocacy to stimulate and reinforce required 
actions by all stakeholders throughout the decade, please see “Implementing the 
Immunization Agenda 2030: A Framework for Action” available on the IA2030 website: 
http://www.immunizationagenda2030.org


© WHO / PAHO
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1 Background and overview
The M&E Framework includes tailored indicators to enable the use of data for 
action to continuously improve immunization programmes at all levels. It provides 
indicators to monitor progress towards the three IA2030 impact goals and the 21 
objectives within its seven strategic priority areas (Figure 1). 


Figure 1. IA2030 Goals, Objectives, and Indicators


3 Impact Goals


Impact Goal Indicators


Strategic Priority 
Objective indicators


21 Strategic Priorities Objectives


1 Reduce mortality and morbidity from vaccine-preventable 
diseases for everyone throughout the life course


7 indicators across global, 
regional, and country levels


15 global indicators


Additional indicator options 
for regions and countries to 


tailor M&E Frameworks 
based on context


2 Leave no one behind, by increasing equitable access and 
use of new and existing vaccines


3
Ensure good health and well-being for everyone by 
strengthening immunisation within primary health care and 
contributing to universal helth coverage and sustainable 
development
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Table 1. IA2030 Impact Goal Indicators and Targets


1.1 Impact Goal Indicators 
There are seven impact goal indicators (Table 1). They are outcome and impact 
measures common across all levels (country, regional and global) and designed to track 
progress toward the three IA2030 impact goals. Progress made in achieving the impact 
goal indicators will be assessed against predetermined targets. A detailed description 
of each impact goal indicator, including target-setting methods and key uses of the 
indicator for monitoring, evaluation and action, is provided below in the section “Impact 
Goal (IG) Indicators”.


Impact Goal Indicator 2030 Target
1


Prevent Disease


Save lives 1.1 Number of future deaths averted 
through immunizationi


50 million future deaths averted 
globally


Control, eliminate 
& eradicate VPDs


1.2 Number and % of countries 
achieving endorsed regional or 
global VPD control, elimination and 
eradication targetsii


All countries achieve the endorsed 
regional or global VPD control, 
elimination and eradication targets


Reduce VPD 
outbreaks


1.3 Number of large or disruptive VPD 
outbreaksiii


All selected VPDsiii have a declining 
trend in the global annual number of 
large or disruptive outbreaks


2


Promote Equity


Leave no one 
behind


2.1 Number of zero dose children 50% reduction in the number of zero 
dose children at country, regional, 
and global levels


Provide access to 
all vaccines


2.2 Introduction of new or under-
utilized vaccinesiv in low and middle 
income countries


500 vaccine introductions


3


Build strong 
immunization 
programmes


Deliver across the 
life course


3.1 Vaccination coverage across the life 
course (DTP3, MCV2, PCV3, HPVc)v


90% global coverage for DTP3, 
MCV2, PCV3, and HPVc


Contribute to 
PHC/UHC


3.2 UHC Index of Service Coverage Improve UHC Index of Service 
Coverage at country, regional, and 
global levels


i. Vaccine antigens included: HepB, Hib, HPV, JE, measles, MenA, Streptococcus pneumoniae, rotavirus, rubella, yellow fever, diphtheria, tetanus, pertussis, 
BCG. Measured relative to zero coverage levels (absence of vaccination); target includes deaths averted over the lifetime of the birth cohort by vaccines 
given during 2021-30. 


ii. Eradication (polio), elimination of transmission (measles, rubella), elimination as a public health problem (MNT, hepatitis B), control (Japanese encephalitis)


iii. Large or disruptive outbreaks of measles, polio, meningococcus, yellow fever, cholera, and Ebola will be defined based on criteria for each disease. 


iv. Vaccines included: HepB birth dose, Hib, HPV, IPV2, MCV2, PCV, rotavirus, rubella, DTP booster, COVID-19, JE, YF, MenA, multivalent meningitis, typhoid, 
cholera, dengue, rabies, HepA, influenza, varicella, and mumps. Malaria and other relevant vaccines will potentially be included when recommended.


v. COVID-19 vaccination coverage will potentially be included.
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1.2 Strategic Priority Objective Indicators 
Strategic priority objective indicators are designed to track performance towards the 21 
IA2030 strategic priority objectives. They will also help to identify potential root causes of 
success and failure so that actions to improve programme performance can be recommended 
and implemented. These indicators are a combination of input, process, output and outcome 
measures, reflecting the need for performance monitoring at country, regional and global 
levels. Global targets have not been set for strategic priority objective indicators due to 
wide country and regional variations. Regions and countries are encouraged to assess the 
baseline for each indicator and to set targets for these indicators that reflect local context. 


Country strategic priority objective indicators are intended to be used by country 
bodies to assess progress, recommend actions for immunization performance improvement, 
and to inform prioritization and allocation of resources and policy development at facility, 
sub-national and national levels. To supplement global and regional indicators, WHO and 
UNICEF Country and Regional Offices are encouraged to support Member States to select 
additional strategic priority objective indicators for M&E of national health or immunization 
plans and strategies that are tailored to local needs and context. 


Regional strategic priority objective indicators are intended for use by regional bodies 
to assess progress, recommend actions for performance improvement and to inform tailored 
technical support to countries.2 To supplement global indicators, WHO and UNICEF Regional 
Offices are encouraged to select additional strategic priority objective indicators that are 
tailored to regional needs and context. 


Global strategic priority objective indicators (n=15) are intended to assess progress 
and be used to recommend actions for performance improvement at the global level and to 
highlight critical performance gaps that need to be further evaluated and tackled at regional 
and country levels (Table 2). A detailed description of each indicator is provided below in the 
section “Strategic Priority Objective Indicators.”


2. Guidance for selection of regional and country strategic priority objective indicators is provided below under the section “Strategic Priority Objecti-
ve Indicators.


© WHO / Andrew Caballero Reynolds
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Table 2. IA2030 Global Strategic Priority Objective Indicators (n=15)


SP 1: 
Immunization 
Programmes 
for PHC/UHC


1.1 Proportion 
of countries 
with evidence 
of adopted 
mechanism 
for monitoring, 
evaluation and 
action at national 
and subnational 
levels


1.2 Density 
of physicians, 
nurses and 
midwives per 
10,000 population


1.3 Proportion of countries with 
on-time reporting from 90% of 
districts for suspected cases of all 
priority VPDs included in nationwide 
surveillance


1.4 Proportion 
of time with 
full availability 
of DTPcv and 
MCV at service 
delivery level 
(mean across 
countries)


1.6 Proportion 
of countries 
with at least 1 
documented 
individual serious 
AEFI case safety 
report per million 
total population


SP 2: 
Commitment 
& Demand


2.1 Proportion of countries 
with legislation in place that is 
supportive of immunization as a 
public good


2.2 Proportion of countries that have implemented behavioural or 
social strategies (i.e., demand generation strategies) to address under-
vaccination


SP 3: 
Coverage & 
Equity


3.2 DTP3, MCV1, and MCV2 coverage in the 20% of districts with lowest coverage (mean across countries)


SP 4: 
Life course & 
Integration


4.1 Breadth of protection (mean coverage for all WHO-recommended vaccine antigens, by country)


SP 5: 
Outbreaks & 
Emergencies


5.1 Proportion of polio, measles, meningococcus, yellow fever, cholera, and Ebola outbreaks* with timely 
detection and response


SP 6: 
Supply & 
Sustainability


6.1 Level of health of the vaccine 
market, disaggregated by vaccine 
antigens and country typology**


6.2 Proportion of countries whose 
domestic government and donor 
expenditure on primary health 
care increased or remained stable


6.3 Proportion of countries whose 
share of national immunization 
schedule vaccine expenditure 
funded by domestic government 
resources increased


SP 7: 
Research & 
Innovation


7.1 Proportion of countries with an 
immunization research agenda


7.2 Progress towards global research and development targets***


* Includes only outbreaks with an outbreak response vaccination campaign
** Following attributes will be measured: supply meeting demand; individual supplier risk; buffer capacity; long term competition
*** Targets will be set no later than 2022 and endorsed by SAGE
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Impact Goal (IG) Indicators


INDICATOR 1.1 Number of future deaths averted through immunization
MONITOR
How will progress be monitored?


EVALUATE
How will results of monitoring be evaluated?


ACT
How will evaluation be used 
for action?


Definition: Total number of future deaths averted from 
2021-2030, based on the IA2030 coverage scenario. 


Measurement approach: A modelling approach is 
used to project the number of deaths averted at the 
global and regional levels by achieving aspirational 
coverage targets for IA2030. These targets are also 
aligned with the Impact Goal indicator 3.1- vaccination 
coverage across the life course. The initial scope focuses 
on 14 pathogens, which will be expanded to update the 
estimates at the midpoint of IA2030. 


2021-2030: Hepatitis B, Hib, HPV, JE, measles, MenA, 
Streptococcus pneumoniae, rotavirus, rubella, yellow 
fever, diphtheria, tetanus, pertussis, TB (BCG)
By 2025: Polio, typhoid, influenza, cholera, multivalent 
meningitis, COVID-19, varicella, dengue, mumps, rabies, 
hepatitis A, hepatitis E, and other new vaccines.


Calculation: 
• Observed and averted deaths, collected from multiple 


data sources, are converted into a single measure of 
country-, age-, and vaccine-specific relative risk of 
death conditional upon coverage levels.


• The relative-risk model is used to predict deaths 
averted in all locations and diseases.


• Additional calibration step converts the estimates 
into deaths averted by year of vaccination, which 
allows for capturing the lifetime effect of vaccination 
aggregated for the year the vaccines are delivered. 


Data source: WHO-UNICEF Immunization Coverage 
estimates, estimates of deaths averted from Vaccine 
Impact Modelling Consortium (VIMC), Global Burden of 
Disease Study, and other model inputs from published 
literature. 


Stakeholder(s) responsible for measurement: 
WHO IVB and DDI project team, project stakeholder 
committee (BMGF, CDC, Gavi, IHME, VIMC, VIMC 
Scientific Advisory Board, IVIR-AC, WHO DDI, WHO IVB) 


Frequency of reporting: Twice (starting point and 
midpoint of IA2030) for target setting. The target will be 
updated for the midpoint based on the expanded scope 
of pathogens and model updates. 


Baseline: 4.3 million deaths averted per 
year (2019) Total number of deaths averted due 
to vaccination in 2019 based on the historical 
WUENIC estimates; 2019 was used as the 
baseline year, rather than 2020, to capture 
the pre-COVID-19 trend. The estimates are 
measured relative to zero coverage level 
(absence of vaccination).


Target: Increase to 5.8 million deaths averted 
in 2030


50 million total deaths averted during 
2021-2030 
Total number of future deaths averted due 
to vaccination from 2021-2030 based on the 
aspirational coverage targets described in 
impact goal 3.1.


For this purpose, 2030 country-level coverage 
estimates were calculated based on the 
achievement of three goals all countries are 
urged to pursue: 


a) Introduction of any missing recommended 
vaccines 


b) A reduction in zero-dose children by half, 
compared with 2019 baseline 


c) Achievement of DTPcv-1 coverage that is 
consistent with the aforementioned zero-dose 
reduction and coverage for all other vaccines 
within a 5% range of DTPcv-1


UNPD population estimates for 2019, and 
projected estimates for 2030 were used to 
convert absolute numbers of unvaccinated 
children to equivalent DTPcv-1 targets.


Analysis and interpretation: 
• Analysis conducted by the WHO IVB and 


DDI project team; results displayed on shared 
dashboard; reported at global and regional 
level.


• Results disaggregated by pathogen and year 
of vaccination.


Frequency of evaluation: Twice (midpoint 
and endpoint of IA2030) for monitoring and 
reporting. The midpoint evaluation will focus on 
14 pathogens only, based on the models used 
for the starting point. The endpoint evaluation 
will focus on the expanded scope of pathogens 
based on the updated models from the midpoint.


Global, regional, and country 
partners can use evaluation 
findings for advocacy in 
securing commitment and 
resources for immunization 
programmes.


Specific recommendations 
by vaccine highlighted in 
evaluation may be used 
to plan disease-specific 
interventions at global and 
regional level.
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INDICATOR 1.2 Number and proportion of countries that have achieved regional or global VPD 
control, elimination, and eradication targets
MONITOR
How will progress be monitored?


EVALUATE
How will results of monitoring be evaluated?


ACT
How will evaluation be used 
for action?


Definition: Achievement of all VPD control, elimination, 
and eradication targets; endorsed by a global or 
regional body of WHO Member States, with target 
dates between 2021 and 2030, and that are based on 
incidence or prevalence measures.


Measurement approach: Two monitoring and 
evaluation cycles will occur annually. The first is the 
indicator and revision cycle. WHO Regional Offices will 
conduct a review to confirm and revise the inclusion 
criteria for each VPD based on, the global or regional 
endorsement status, target time frame, and the target 
type and definition.


The second is the assessment and reporting cycle. 
Established regional verification and certification 
commissions, or verification committees, will assess the 
achievement status of the disease specific VPD target 
for each country. 


Calculation: Numerator is the number of countries that 
met the VPD target, and the denominator is the number 
of countries with an endorsed VPD target based on 
incidence or prevalence measures.


Data source: Verification, certification, and disease-
specific committee reports.


Stakeholder(s) responsible for measurement: 
Verification and certification commissions, and 
validation committees established by WHO Regional 
Offices with technical assistance from VPD control, 
elimination, and eradication initiatives.i 


Frequency of reporting: Annual


Baseline: Number and proportion of countries 
that have achieved each VPD control, 
elimination, and eradication target by the end of 
2021.


Target:


• All countries achieve the endorsed regional 
or global VPD control, elimination, and 
eradication targets.


Analysis and interpretation: The achievement 
status of each VPD control, elimination and 
eradication target, based on incidence and 
prevalence measures, will be monitored annually. 
Progress will be monitored and reported during 
the decade to identify countries at risk of not 
achieving the target by the specified target 
date, and to provide visibility of disease-specific 
progress and risk for adjacent countries and 
regions. 


Annual monitoring of the indicator confirmation 
and revision cycle will identify the need for new 
control, elimination, and eradication goals, or 
changes to the existing targets. The process will 
also document possible differences across the 
regions to provide an opportunity to harmonize 
the target definitions.


Frequency of evaluation: Annual.


Global, regional, and 
country partners can use 
evaluation findings for 
operational planning, and 
for communication and 
advocacy to:


• ensure needed support to 
countries to achieve VPD 
control, elimination, and 
eradication initiatives, and


•  highlight and reinforce 
coordination of strategies 
to link VPD control, 
elimination and eradication 
initiatives with health 
system strengthening 
initiatives.


i. Disease-specific initiatives include: GPEI Polio Endgame Strategy 2021–2026; Measles and Rubella Strategic Framework 2021–2030; Ending Cholera – A 
Global Roadmap to 2030; Global Health Sector Strategy on Viral Hepatitis 2016–2021; Defeating Meningitis by 2030 Roadmap; Global Influenza Strategy 
2019–2030; Zero deaths from dog-mediated rabies by 2030 (Zero by 30: The Global Strategic Plan); Achieving and sustaining maternal and neonatal 
tetanus elimination: Strategic Plan 2012-2015; Global Vector Control Response 2017–2030; Eliminate Yellow Fever Epidemics 2017-2026. Those included 
in the indicator may evolve over time with new regional and/or global endorsement.


2.2_IA2030


SAGE meeting October 2021







8


INDICATOR 1.3 Number of large or disruptive vaccine-preventable disease outbreaks
MONITOR
How will progress be monitored?


EVALUATE
How will results of monitoring be evaluated?


ACT
How will evaluation be used 
for action?


Definition: A VPD outbreak* meeting size criteria 
for large or disruptive outbreaks aligned with global 
vaccine-preventable disease strategies and at least 
one criterion from Annex 2 of the International Health 
Regulations (https://www.who.int/ihr/annex_2/en/) 


*including measles, wild poliovirus, circulating vaccine 
derived poliovirus, meningococcus, yellow fever, cholera, 
and Ebola, the list could be revised, especially as 
additional diseases become vaccine preventable.


Measurement approach: Large or disruptive VPD 
outbreaks are identified using data from specific VPD 
control programmes and from WHO World Health 
Emergencies surveillance systems. Different criteria 
were applied for each disease. For multi-country 
outbreaks, each country’s portion of the outbreak was 
assessed separately. The overall indicator will function 
as a composite combining data across the different 
diseases.


Calculation: A collective count of outbreaks of 
epidemic prone diseases that meet set size criteria, such 
as the number of cases or disease incidence.


Data source: VPD eradication, elimination, and control 
programmes and the WHO World Health Emergencies 
surveillance systems.


Stakeholder(s) responsible for measurement: 
International Coordinating Group for Vaccine Provision, 
WHO Headquarters and WHO Regional Offices with 
technical assistance from VPD control, elimination and 
eradication initiativesi 


Frequency of reporting: Annual


Baseline: The mean number of large or 
disruptive VPD outbreaks calculated over three 
years, 2018-2020.


Target: All (100%) of measles, polio, 
meningococcus, yellow fever, cholera, and Ebola 
separately show a declining trend in the global 
annual number of large outbreaks by end of 
decade. 


Analysis and interpretation: The level and 
trend of the number of large or disruptive 
outbreaks will be analysed annually. 


The directionality of the trend will be measured 
by calculating the line of best fit for the data 
points (number of annual outbreaks) over time 
(from baseline to 2030) and assessing its slope. 


Number of outbreaks will be reported separately 
for each disease. 


Frequency of evaluation: Annual


Global, regional, and 
country partners can use 
evaluation findings for 
operational planning, and 
for communication and 
advocacy to: 


• ensure timely availability 
and strategic allocation 
of vaccines and supplies, 
mobilization of trained 
human resources for 
outbreak response


• ensure capacity 
of immunization 
programmes to anticipate, 
prepare for, detect and 
rapidly respond to VPD 
and emerging disease 
outbreaks


• ensure capacity 
of immunization 
programmes to establish 
timely and appropriate 
immunization service 
delivery during 
emergencies and in 
communities affected 
by conflict, disaster and 
humanitarian crisis 


• ensure vaccine 
introduction and scale up 
of coverage to prevent 
newly emerging VPDs 


• use measles cases and 
outbreaks as a tracer 
to identify weaknesses 
in immunization 
programmes, and to guide 
programmatic planning in 
identifying and addressing 
these weaknesses.


i. Disease-specific initiatives include: GPEI Polio Endgame Strategy 2021–2026; Measles and Rubella Strategic Framework 2021–2030; Ending Cholera – A 
Global Roadmap to 2030; Defeating Meningitis by 2030 Roadmap; Eliminate Yellow Fever Epidemics 2017-2026.
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INDICATOR 2.1. Number of zero-dose children
MONITOR
How will progress be monitored?


EVALUATE
How will results of monitoring be evaluated?


ACT
How will evaluation be used 
for action?


Definition: Zero-dose children are defined as those 
that lack access to or are never reached by routine 
immunization services. They are operationally measured 
as those who lack a first dose of a DTP-containing 
vaccine. 


Measurement approach: This indicator is calculated 
as the difference between the estimated number of 
surviving infants and the estimated number of children 
vaccinated with DTPcv-1. 


The number of zero-dose children will be determined 
at country, regional and global level using WHO and 
UNICEF estimates of national immunization coverage 
(WUENIC) and UNPD population estimates of birth 
cohorts, adjusted for surviving infants. 


At the national and subnational level, administrative 
reporting systems can also be used, together with any 
in-country survey results and other information sources 
that can help countries establish estimates for zero-dose 
children. 


Calculation: This indicator is calculated as the 
difference between the estimated number of surviving 
infants and the estimated number of children vaccinated 
with DTPcv-1. 


Data source: WUENIC, UNPD population estimates 


Stakeholder(s) responsible for measurement: WHO 
IVB, national immunization programmes 


Frequency of reporting: Annual at regional and global 
levels, monthly at national and subnational levels


Baseline: 14 million children (2019)


Target: Reduction in the number of zero-dose 
children by 50% (all levels). In countries where 
DTP1 coverage already reaches 99%, the target 
is to maintain coverage. 


Analysis and interpretation: The level and 
trend of the number of zero-dose children needs 
to be analysed with an equity lens, aiming to find 
out where inequalities might point to barriers 
to immunization across specific populations 
and geographies. This requires disaggregation 
by subnational levels and other dimensions 
(socio-economic, language group, ethnicity) as 
available.


In this context, the number of zero-dose children 
needs to be used to identify underserved, 
undervaccinated 


communities. 


Frequency of evaluation: Annual at global and 
regional levels. Ideally quarterly at national and 
subnational levels. 


At the global and regional 
level, the number of zero-
dose children by region 
and country will lead to 
a prioritization of efforts, 
and can be used to 
create accountability for 
countries that do not reach 
targets, or backslide from 
previously attained targets. 
Furthermore, it can be used 
to communicate about 
immunization gaps that exist 
in the world, and advocate 
for concerted efforts to 
bridge them. 


At the country and 
subnational level, identifying 
zero-dose children and 
underserved communities 
should facilitate a root-cause 
analysis of the reasons 
for under- vaccination, 
and identification of the 
barriers that exist for 
certain communities and 
geographies. From a 
communication perspective, 
the importance of this 
indicator will highlight the 
need to focus on equity in 
immunization. 
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INDICATOR 2.2 Introduction of new or under-utilized vaccines in low- and middle-income 
countries
MONITOR
How will progress be monitored?


EVALUATE
How will results of monitoring be evaluated?


ACT
How will evaluation be used 
for action?


Definition: Introduction* of new or under-utilized 
vaccines† in low- and middle-income countries.


*Addition of a vaccine to the national immunization 
schedule and use of the vaccine for a sustained period 
of at least 12 months (excludes vaccines used only in 
the private sector that are not in national immunization 
schedule; includes vaccines in national immunization 
schedules that are used in at risk populations, e.g., 
seasonal influenza). 
†New or underutilized vaccines are vaccines that have 
not yet been introduced into national immunization 
schedules in all countries where recommended by 
WHO. 


Measurement approach: Vaccines included in this 
indicator that are recommended by WHO for use 
in national immunization schedules in all countries: 
HepB birth dose, Hib, HPV, IPV2, MCV2, PCV, 
rotavirus, rubella, DTP booster, and COVID-19 (interim 
recommendation).


Vaccines included in this indicator that are 
recommended by WHO for use in national immunization 
schedules in countries in certain geographic region(s), 
in some high-risk populations, or in immunization 
programmes with certain characteristics: YF, JE, MenA, 
multivalent meningitis, typhoid, cholera, dengue, rabies, 
HepA, influenza, varicella, and mumps. 


Other relevant vaccines (e.g., malaria) will be included 
when recommended. 


Low- and middle-income countries are defined 
according to the World Bank’s income classifications.


Calculation: Count of the number of country vaccine 
introductions for WHO recommended vaccines reported 
from 2021-2030. 


Data source: WHO-UNICEF Joint Reporting Form 
(JRF)


Stakeholder(s) responsible for measurement: WHO 
IVB, national immunization programmes 


Frequency of reporting: Annual


Baseline: The number of remaining globally and 
regionally recommended vaccine introductions 
as of December 2020 in LMIC was 548. LMIC 
collectively introduced 519 vaccines in national 
schedules between 2011 and 2020. 


Target: At least 500 vaccine introductions in 
low- and middle-income countries by 2030 
(including current NUVI as well as vaccines that 
will be recommended over the decade).


Analysis and interpretation: Achievement of 
introduction of new or underutilized vaccines will 
be monitored annually. 


Analysis and visualization of the indicator 
will focus on equitable access to vaccines. 
Results will display the number of remaining 
introductions per country in order to identify and 
focus efforts in areas where there are the most 
remaining vaccine introductions.


Frequency of evaluation: Annual


Global, regional, and country 
partners can use findings 
from this indicator to 
identify countries that are 
remaining to introduce WHO 
recommended vaccines 
in order to focus efforts to 
ensure equitable access 
to vaccines. The indicator 
will help to assess whether 
there are opportunities to 
support country vaccination 
introductions for new and 
underutilized vaccines.
Further in-depth evaluation 
or root cause analysis 
could be considered to 
determine barriers to vaccine 
introduction for the countries 
with remaining introduction 
of most of the WHO 
recommended vaccines.
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INDICATOR 3.1. SDG 3.b.1 - Coverage of vaccines included in national immunization schedules 
(DTP3, MCV2, PCV3, and HPVc)
MONITOR
How will progress be monitored?


EVALUATE
How will results of monitoring be evaluated?


ACT
How will evaluation be used 
for action?


Definition: Immunization coverage for DTPcv-3, MCV-2, 
PCV3 and HPVc


Measurement approach: Immunization coverage for a 
certain year is defined as the proportion of the targeted 
population that received the relevant vaccine and dose 
in that year. 


 will be determined at country, regional and global 
levels, using WHO and UNICEF estimates of national 
immunization coverage (WUENIC). Note that for 
WUENIC, the annually targeted population for globally 
recommended vaccines comprises the entire global 
cohort of surviving infants, regardless of whether the 
vaccine was introduced in their country. 


At the national and subnational level, administrative 
reporting systems can also be used, together with any 
in-country survey results and other information sources 
that can help countries establish coverage estimates.


Calculation: Denominator is estimated population of 
target group of children that should receive DTPcv-3, 
MCV-2, PCV3 and HPVc. Numerator consists of target 
population who have received DTPcv-3, MCV-2, PCV3 
and HPVc. Target population of children and their 
appropriate age for last dose is determined by national 
immunization schedule.


Data source: WHO and UNICEF estimates of national 
immunization coverage (WUENIC)


Stakeholder(s) responsible for measurement: WHO 
IVB, national immunization programmes 


Frequency of reporting: Annual at regional and global 
levels, monthly at national and subnational levels.


Baseline: 85% DTPcv-3, 71% MCV-2, 48% 
PCV3 and 15% HPVc (2019)


Target: 


Global level: 90% coverage for all by 2030


Country level: 


• Plan introduction of all globally 
recommended vaccines by 2030


• Ensure coverage for each vaccine reaches 
levels within a 5% range from DTPcv-1 


Analysis and interpretation: Level and 
trend, disaggregated by geography and other 
dimensions (socio-economic, language group, 
ethnicity) as available.


Frequency of evaluation: Annual at global and 
regional levels. Ideally quarterly at national and 
subnational levels.


At the global and regional 
level, coverage estimates will 
be used for prioritization, and 
to create accountability for 
countries that do not reach 
targets, or backslide from 
previously attained targets. 


Furthermore, coverage 
estimates can be used 
to communicate about 
immunization gaps that exist 
in the world, and advocate 
for concerted efforts to 
bridge them. 


At the country and 
subnational level, measuring 
the level and trend of 
coverage, as well as 
estimates of vaccinated 
people (numerators), can 
help establish whether:


• Immunization 
programmes are showing 
desired progress overall, 
by geography, and by 
population group.


• Immunization platforms for 
the different age groups 
perform adequately. 


• Vaccine-specific barriers 
exist. 


Immunization programmes 
can then implement any 
corrective action. 
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INDICATOR 3.2. UHC Index of Service Coverage
MONITOR
How will progress be monitored?


EVALUATE
How will results of monitoring be evaluated?


ACT
How will evaluation be used 
for action?


Definition: The indicator will measure coverage of 
essential health care services.


Coverage of essential health services is defined as 
the average coverage of essential services based on 
tracer interventions that include reproductive, maternal, 
newborn and child health, infectious diseases, non-
communicable diseases and service capacity and 
access, among the general and the most disadvantaged 
population.


Measurement approach: Indicator SDG 3.8.1 on 
coverage of essential health services is measured using 
an index called the UHC Index of service coverage 
(UHC SCI). The UHC SCI will be the initial metric to 
measure key aspects of UHC and Primary Health Care 
(PHC). The metrics used to measure UHC and PHC 
will likely evolve over the decade with advances in data 
and understanding. The target for the IG 3.2 indicator 
will also evolve to ensure immunization programme’s 
contribution to PHC/UHC is best measured.


Calculation: UHC SCI will be reported at the country 
level. Regional and global means will be calculated.


Stakeholder(s) responsible for measurement: WHO 
IVB; WHO Division of Data, Analytics and Delivery for 
Impact; Primary Health Care Performance Initiative; 
WHO Department of Service Delivery and Safety; and 
UHC2030.


Data sources: UHC SCI.


Frequency of reporting: Every second year.


Baseline: UHC SCI values for 2019


Target: Improve UHC Index of Service Coverage 
at country, regional and global levels over 
baseline values.


Analysis and interpretation: Indicators of 
service coverage – defined as people receiving 
the service they need – are the best way to track 
progress in providing services under UHC. Since 
a single health service indicator does not suffice 
for monitoring UHC, the UHC SCI is constructed 
from 14 tracer indicators selected based on 
epidemiological and statistical criteria. The index 
is reported on a unitless scale of 0 to 100, with 
100 being the optimal value.


UHC is defined as ensuring that all people have 
access to needed health services (including 
prevention, promotion, treatment, rehabilitation 
and palliation) of sufficient quality to be effective 
while also ensuring that the use of these 
services does not expose the user the financial 
hardship. The indicator will focus on the service 
coverage component of the UHC-SCI because 
immunization programmes’ contribution to UHC 
is primarily through service coverage.


Progress towards the target will be assessed 
by monitoring bi-annual trends in the UHC SCI 
values at the country, regional, and global levels.


Frequency of evaluation: Every second year.


Global, regional, and 
country partners can use 
evaluation findings for 
operational planning, and 
for communication and 
advocacy to:
• identify potential root 


causes of success and 
failure and areas for 
improvement in increasing 
the UHC SCI


• identify settings with 
missed opportunities 
for improved coverage 
through better integration


• ensure needed support 
to countries to improve 
UHC SCI as part of health 
system strengthening 
efforts


• promote alignment of 
IA2030 and UHC


• promote efforts to 
integrate delivery and 
utilization of immunization 
and other UHC/PHC 
services 


At a country and subnational 
level, monitoring this 
indicator should particularly 
help in:
• ensuring immunization 


programmes are an 
integral part of national 
PHC strategies and 
operations, as well as 
national strategies for 
UHC. 


• strengthen delivery of 
integrated services as part 
of PHC, across the life 
course.


• verifying whether health 
programmes have policies 
and/or standard operating 
procedures in place that 
promote integration 
between programmes, 
thereby reducing missed 
opportunities.
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Strategic Priority Objective Indicators 
Additional regional and country indicators for monitoring SP Objectives will be developed by 
regions and countries for inclusion in their IA2030 M&E plans.


Table 1. Indicator summary for monitoring SP1 at all levels


SP1: IMMUNIZATION PROGRAMMES FOR PHC/UHC
SP Objective 1.1: Reinforce and sustain strong leadership, management and coordination of immunization 
programmes at all levels


Indicator selected for 
global monitoring


Options for regional monitoring Options for country monitoring


Proportion of countries 
with evidence of 
adopted mechanism 
for monitoring, 
evaluation and action 
at national and sub-
national levels


Aligns with global-level monitoring:
Proportion of countries with evidence of adopted mechanism 
for monitoring, evaluation and action at national and sub-
national levels 


Indicator options:
1. % of countries with district health management 


committees (or equivalent at subnational level) that review 
immunization performance as part of primary health care 
performance at least annually


2. % of countries with up-to-date Immunization Technical 
Guidelines (not older than 5 years)


3. % of countries with functional Interagency Coordinating 
Committee (ICC)


4. % of countries with functional National Immunization 
Technical Advisory Groups (NITAGs)


5. % of countries with functioning Public Health Emergency 
Operations Centres (PHEOCs), polio or malaria EOCs 
capable of responding to VPD outbreaks


Aligns with global-level monitoring:
Mechanism in place for monitoring, evaluation and action at 
national and sub-national levels


Indicator options:
1. % of district health management committees (or 


equivalent at subnational level) that review immunization 
performance as part of primary health care performance 
at least annually


2. Multisector coordination mechanisms functional at all 
levels


3. Number of health facilities reached with supportive 
supervision visit


4. Percentage of facilities that are led by a manager(s) 
who has official management training (for example, a 
certification, diploma, or degree) 


5. Number of times annually that a Public Health Emergency 
Operations Centre (PHEOC) or disease-specific EOC is 
activated for VPD outbreaks


SP Objective 1.2: Ensure the availability of an adequate, effective, sustainable health workforce


Indicator selected for 
global monitoring


Options for regional monitoring Options for country monitoring


Density of physicians, 
nurses and midwives 
per 10,000 population 


Aligns with global-level monitoring:
Density of physicians, nurses and midwives per 10,000 
population 


Indicator options:
• % countries that achieve the recommended density of 


health workers per 10,000 population (five occupations are 
monitored within this indicator: medical doctors, nursing 
personnel, midwifery personnel, dentists, pharmacists)


• % of countries with >90% of vaccination posts having 
trained health staff.


• % countries with >25% gap in immunization staff  
• % of countries with health workforce competencies 


established


Aligns with global-level monitoring:
Density of physicians, nurses and midwives per 10,000 
population 


Indicator options:
1. Health staff competent in immunization per 10,000 


population per region
2. Number of health workers per 10,000 population by cadre 


(nurse, midwife, physician, community health worker) with 
disaggregation by gender, age, level of service delivery, 
managing authority, and subnational administrative area.


3. Number and % of service delivery points with a trained 
vaccinator in the last 2 years


4. Ratio of unfilled posts to total number of posts, by 
occupation and by subnational level (% vacant positions of 
nursing and frontline health workers)
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SP1: IMMUNIZATION PROGRAMMES FOR PHC/UHC
SP Objective 1.3: Build and strengthen comprehensive vaccine-preventable disease surveillance as a component 
of the national public health surveillance system, supported by strong, reliable laboratory networks


Indicator selected for 
global monitoring


Options for regional monitoring Options for country monitoring


Proportion of countries 
with 90% on-time 
reporting from 90% of 
districts for suspected 
cases of all priority 
vaccine-preventable 
diseases included in 
nationwide surveillance 
(including reporting of 
zero cases)


Aligns with global-level monitoring:
Proportion of countries with 90% on-time reporting from 
90% of districts for suspected cases of all priority vaccine-
preventable diseases included in nationwide surveillance 
(including reporting of zero cases)


Indicator options:
• % of countries achieving the non-measles/non-rubella 


discard rate of ≥2/100,000 persons and the non-polio 
acute flaccid paralysis rate of >1/100,000 among <15 years 
population) in a 12-month period 


• % of countries with access to laboratory capacity to test 
for at least one bacterial VPD


Aligns with global-level monitoring:
% of districts reporting at least 90% on time during a one-
year period for suspected cases for all priority VPDs under 
nationwide surveillance, including reporting of zero cases.


Indicator options:
1. Non-polio acute flaccid paralysis rate (target >1/100,000 


among <15 years population) in a 12-month period
2. Non-measles/non-rubella discard rate (target ≥2/100,000 


population)
3. Access to laboratory capacity to test for at least one 


bacterial VPD


SP Objective 1.4: Secure high-quality supply chains for vaccines and related commodities and effective vaccine 
management, within the primary health care supply system


Indicator selected for 
global monitoring


Options for regional monitoring Options for country monitoring


Proportion of time with 
full availability of DTPcv 
and MCV at service 
delivery level (mean 
across countries)


Aligns with global-level monitoring:
Proportion of time with full availability of DTPcv and MCV at 
service delivery level (mean across countries) 


Indicator options:
• % of countries having electronic vaccine and supply stock 


management system to monitor vaccine stock down to 
service delivery 


• % countries that carried out Effective Vaccine 
Management Assessment during the last 3 years


• % of countries that achieved > 80% score in at least two 
of the AQE (A-availability, Q-quality and E-efficiency) EVM 
indicator categories (EVMA score)


• % countries that have regularly updated and complete 
(min once per 6 months) cold chain inventories (CCI with 
geolocated CCE)


• % of countries below 1% closed vial wastage for PCV


Aligns with global-level monitoring:
Full availability of DTPcv and MCV at service delivery level.


Indicator options:
1. % districts reporting stock availability (vaccines and 


supplies) at a service delivery level
2. % districts having electronic vaccine and supply stock 


management system to monitor vaccine stock down to 
service delivery 


3. Stock out events of DTP or MCV at national level
4. Stock out days at national level
5. Stock out events of DTP or MCV at sub-national level
6. Effective Vaccine Management Assessment (EVMA) conducted
7. Percentage of sites with functional PQS equipment
8. EVM score (not just whether it has been conducted)
9. Functionality of cold chain equipment
10. Closed vial wastage for PCV


SP Objective 1.5: Information Systems


Indicator selected for 
global monitoring


Options for regional monitoring Options for country monitoring


None Indicator options:
• Number of countries in the region in which the percentage 


of population with access to personal immunization 
records* is ≥80%** 
* includes both paper-based and digital records. 
**targets to be set at regional level. 


• Evaluation score (e.g. Countries with Effective Information 
System Quality ≥90)


• % of countries with 90% or more completeness and 
timeliness reporting


• Proportion of countries that have: 
• Electronic immunization registers (EIR) with national 


coverage (i.e. an EIR that covers their entire population of 
children born in that year)


• An integrated HMIS that includes vaccination data
• A digital health information strategy 


Aligns with global-level monitoring:
Full availability of DTPcv and MCV at service delivery level.


Indicator options:
1. % of population with access to personal immunization records 
2. Availability of sustainable and effective immunization 


information system integrated within a robust national 
health information system (HIS)


3. % of districts with on-line access to HMIS
4. % of live births registered
5. Country uses quality data on under-vaccinated to inform 


plans at community, subnational and national levels
6. % of children with home-based immunization records 
7. % of districts with complete and timely reporting
8. Percentage of districts reporting negative DTP1-DTP3 


drop out
9. Percent of districts with year-to-year variation of children 


vaccinated with DTP3 less than 15%
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SP1: IMMUNIZATION PROGRAMMES FOR PHC/UHC
SP Objective 1.6: Vaccine Safety


Indicator selected for 
global monitoring


Options for regional monitoring Options for country monitoring


Proportion of countries 
with at least one 
documented (with 
reporting form and/or 
line listed) individual 
serious AEFI case 
safety report per 
million total population


Recommended indicator:
Proportion of countries that are reporting individual serious 
AEFI into Vigibase* 


Indicator options:
1. % of countries where vaccine safety data is shared 


between the NRA and the immunization programme (i.e. 
the data on serious AEFI cases reported in the JRF for 
the previous year is identical to the data uploaded to the 
Vigibase in the same year based on date of AEFI onset)


2. % of countries with a functional** AEFI committee


*this applies to ALL countries irrespective of access to 
Vigibase as countries are encouraged to report AEFI cases to 
Vigibase progressively so that 100% of countries are reporting 
individual serious AEFI into Vigibase by 2030
** as described in section 4.6 of the global manual on 
surveillance of AEFI accessed at 
https://www.who.int/vaccine_safety/publications/Global_
Manual_revised_12102015.pdf?ua=1 


Aligns with global-level monitoring:
Individual AEFI case safety reports per million total population


Indicator options:
1. Proportion of provinces/districts or other subnational units 


with at least one documented (with reporting form and/or 
line listed) individual serious AEFI case safety reports per 
million total population 


2. Proportion of serious* AEFI cases where causality 
assessment was done


*An event that results in death, is life-threatening, requires 
in-patient hospitalization or prolongation of existing 
hospitalization, results in persistent or significant disability/ 
incapacity, or is a congenital anomaly/birth defect. Any 
medical event that requires intervention to prevent one of the 
outcomes above may also be considered as serious.


Table 2. Indicator summary for monitoring SP2 at all levels


SP2: COMMITMENT & DEMAND
SP Objective 2.1: Build and sustain strong political commitment for immunization at all levels


Indicator selected for 
global monitoring


Options for regional monitoring Options for country monitoring


Proportion of countries 
with legislation in place 
that is supportive of 
immunization as a 
public good 


Aligns with global-level monitoring:
Proportion of countries with legislation in place that is 
supportive of immunization as a public good 


Aligns with global-level monitoring:
Legislation is in place that is supportive of immunization as a 
public good 


Indicator options:
• Commitment tracking and accountability frameworks used 


at country and subnational levels


SP Objective 2.2: Ensure that all people and communities value, actively support and seek out immunization 
services


Indicator selected for 
global monitoring


Options for regional monitoring Options for country monitoring


Proportion of countries 
that have implemented 
behavioural or social 
strategies (i.e. demand 
generation strategies) 
to address under-
vaccination


Aligns with global-level monitoring:
Proportion of countries that have implemented behavioural 
or social strategies (i.e. demand generation strategies) to 
address under-vaccination


Indicator options:
1. Government support for community action (e.g. earmarked 


funds for community action, provision of technical tools tailored 
to communities, programmes for subgroups at particular risk)


2. Countries with dedicated online resource for sharing 
accurate information about vaccines and immunization, 
including local schedule 


3. Countries with routine digital listening platforms 
established 


Aligns with global-level monitoring:
Implementation of behavioural or social strategies (i.e. 
demand generation strategies) to address under-vaccination 
in the previous year 


Indicator options:
1. Health facility microplans that include engagement with 


civil society and community representatives
2. Health facilities with staff that received training (refresher 


or other) on interpersonal communications or similar
3. % of population that values vaccination
4. Placeholder for additional BeSD-based indicator
5. Placeholder for programmatic indicator on overcoming 


gender-related barriers to immunization
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Table 3. Indicator summary for monitoring SP3 at all levels


SP3: COVERAGE & EQUITY
SP Objective 3.1: Extend immunization services to regularly reach “zero-dose” and under-immunized children and 
communities


Indicator selected for 
global monitoring


Options for regional monitoring Options for country monitoring


None Indicator options:
1. Number of countries with evidence-based and funded 


plan to address coverage of high-risk communities (zero-
dose and under-immunized)


2. % of countries with strategies to reach disadvantaged 
population 


3. % of countries that include activities to reach zero-
dose children and missed communities in their national 
immunization strategies 


4. % of countries for which at least 80%* of districts have 
microplans that specifically target zero-dose communities 
(*target to be set at regional level)


5. % of countries that have conducted an analytic 
assessment (coverage and equity analysis) of the number 
and distribution of zero-dose and underimmunized 
children and the determinants of missed communities


6. Number of immunization sessions conducted, 
disaggregated by delivery type.


Indicator options:
1. Evidence-based and funded plan to address coverage of 


high-risk communities exists
2. Dropout rates between first dose (DTP1) and third dose 


(DTP3) of DTP-containing vaccines; and dropout rates 
between DTP1 and MCV1


3. Number of immunization sessions (1) planned and (2) 
conducted, disaggregated by delivery type (e.g. fixed, 
outreach).


4. % of districts in which at least 80% of planned (outreach) 
sessions are also held


5. % of eligible children in the disadvantaged population 
that are reached and vaccinated according to national 
schedule.


6. % of districts with (micro) plans that specifically target 
zero-dose and under-immunized communities


7. % of acute flaccid paralysis (AFP) cases who are identified 
as being “zero dose” or previously unvaccinated with OPV


SP Objective 3.2: Advance and sustain high and equitable immunization coverage nationally and in all districts


Indicator selected for 
global monitoring


Options for regional monitoring Options for country monitoring


DTP3, MCV1, and 
MCV2 coverage in the 
20% of districts with 
lowest coverage (mean 
across countries) 


Aligns with global-level monitoring:
DTP3, MCV1, and MCV2 coverage in the 20% of districts with 
lowest coverage (mean across countries) 


Indicator options:
1. % of countries with annualized national dropout rate of DTPcv1 


and DTPcv3 greater than 5% points 
2. % of countries that have explicit strategies in their national 


immunization strategies to overcome gender-related barriers 
to vaccination


Aligns with global-level monitoring:
DTP3, MCV1, and MCV2 coverage in the 20% of districts with 
lowest coverage 


Indicator options:
1. Dropout rates between first dose (DTP1) and third dose 


(DPT3) of DTP-containing vaccine
2. Geographic equity of immunization coverage
3. Percentage points difference in coverage of DTPcv1, 


MCV1 and FIC associated with the most important socio-
economic determinants of vaccination coverage in the 
country (poverty, education, ethnicity, religious affiliation)


4. % of population living within 5 km to a fixed-site facility 
offering immunization services
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Table 4. Indicator summary for monitoring SP4 at all levels


SP4: LIFE COURSE & INTEGRATION 
SP Objective 4.1: Strengthen immunization policies and service delivery throughout the life course, including for 
appropriate catch-up vaccination and booster doses


Indicator selected for 
global monitoring


Options for regional monitoring Options for country monitoring


Breadth of protection 
(mean coverage for all 
WHO-recommended 
vaccine antigens, by 
country) 


Aligns with global-level monitoring:
Breadth of protection (mean coverage for all WHO-
recommended vaccine antigens, by country) 


Indicator options:
1. Proportion of countries with at least three vaccines targeting 


population beyond the first year of life in the national 
immunization schedule 


2. Proportion of countries with MCV2, DTP-containing vaccine 
(DTPcv) booster dose, HPV in the national immunization 
schedule.


3. Proportion of countries with seasonal influenza vaccination 
programmes for either all individuals or targeted high-risk 
sub-populations 


Aligns with global-level monitoring:
Proportion of WHO recommended vaccines present within 
their national immunization schedule. 


Indicator options:
1. Number of vaccines targeting population beyond the first 


year of life in the national immunization schedule 
2. Availability of policies and/or laws for vaccination in 


childhood, adolescence and adulthood, including policies 
on catch-up of earlier missed vaccinations 


3. Coverage of MCV2, Penta booster dose, HPV 
4. Coverage of seasonal influenza vaccination in countries 


that include it in the national immunization schedule for all 
individuals or targeted high-risk sub-populations 


5. Percentage of LQAs achieving >80% “pass” rate during 
SIA campaigns, such as polio, measles, etc.


SP Objective 4.2: Establish integrated delivery points of contact between immunization and other public health 
interventions for different target age groups.


Indicator selected for 
global monitoring


Options for regional monitoring Options for country monitoring


None Indicator options:
1. Proportion of countries with national policies or standard 


operating procedures in place to strengthen delivery of 
immunization services integrated with primary health care, 
across the life course


2. Proportion of countries with national guides for service delivery 
integration to prevent missed opportunities, for all age groups 


3. Proportion of countries with >90% of PHC providing 
immunization services. 


4. Proportion of countries with >80% of tertiary health care 
providing immunization services


5. Proportion of countries integrating immunization delivery 
in ≥90% of existing non-traditional delivery strategies (e.g. 
schools, pharmacies)


6. Proportion of countries with a composite coverage index (CCI) 
(e.g. GVAP integration indicator G5.2) stratified by CCI < 60 
(weak health systems), CCI 60–70 (less weak health systems), 
CCI > 70 (stronger health systems) 


7. Proportion of countries that link home-based records (HBR) 
with civil birth registration through immunization services 


Indicator options:
1. National policies or standard operating procedures in place to 


strengthen delivery of immunization services integrated with 
primary health care, across the life course


2. Existence of national guides for service delivery integration to 
avoid missed opportunity, for all age groups 


3. % of existing non-traditional delivery strategies (e.g. schools, 
pharmacies) integrating immunization delivery 


4. % of PHC centres integrating immunization services with other 
PHC services 


5. % of tertiary health care providing daily immunization service
6. Linkage of home-based records (HBR) with civil birth 


registration through immunization services 
7. % of immunization clinics with an active mechanism to offer 


post-partum family planning in the first year after childbirth
8. Number of districts, and % coverage, with routine well child 


checks in second year of life that include growth, nutrition and 
vaccination


9. Number of districts with active investigation of the % of missed 
opportunities for vaccination (MOV) using the WHO MOV 
strategy in annual immunization plans
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Table 5. Indicator summary for monitoring SP5 at all levels


SP5: OUTBREAKS & EMERGENCIES
SP Objective 5.1: Ensure preparation for, detection of, and rapid, high-quality responses to vaccine-preventable 
disease outbreaks


Indicator selected for 
global monitoring


Options for regional monitoring Options for country monitoring


Proportion of 
polio, measles, 
meningococcal 
disease, yellow fever, 
cholera, and Ebola 
outbreaks with 
timely detection and 
response (includes 
only outbreaks with 
an outbreak response 
vaccination campaign)


Aligns with global-level monitoring:
Proportion of polio, measles, meningococcal disease, yellow 
fever, cholera, and Ebola outbreaks with timely detection and 
response (includes only outbreaks with an outbreak response 
vaccination campaign) 


Indicator options:
1. Annual number of laboratory-confirmed epidemic-prone 


vaccine-preventable disease outbreaks
2. For epidemic-prone vaccine-preventable diseases, average 


coverage achieved by outbreak response vaccination 
campaigns 


3.  % of countries with national outbreak response plan 


Aligns with global-level monitoring:
Proportion of polio, measles, meningococcal disease, yellow 
fever, cholera, and Ebola outbreaks with timely detection and 
response  


Indicator options:
1. Annual number of laboratory-confirmed epidemic-prone 


vaccine-preventable disease outbreaks
2. For epidemic-prone vaccine-preventable diseases, 


average coverage achieved by outbreak response 
vaccination campaigns 


3. (National outbreak response plan developed - Y/N)   
4. % of stockpile applications that demonstrate use of 


evidence (e.g. disease surveillance data, root cause 
analysis, and coverage data) to support planning/targeting 
of outbreak response campaigns 


SP Objective 5.2: Establish timely and appropriate immunization services during emergencies, and in 
communities affected by conflict, disaster and humanitarian crisis


Indicator selected for 
global monitoring


Options for regional monitoring Options for country monitoring


None Indicator options:
Percentage of children who have age-appropriate vaccination 
for DTP3, MCV (last dose), and PCV (last dose) in settings with 
humanitarian crises or emergencies


Indicator options:
1. Annual % of children who have age-appropriate vaccination 


coverage for DTP3, MCV (last dose), and PCV (last dose) in 
settings with humanitarian crises or emergencies  


2. Number of zero-dose and underimmunized children in fragile, 
conflict and emergency settings 


3. SMART or equivalent vaccine surveys carried out during a year 
of crisis


SP4: LIFE COURSE & INTEGRATION 
SP Objective 4.3: Accelerate new vaccine introductions to protect more people from more diseases in all countries


Indicator selected for 
global monitoring


Options for regional monitoring Options for country monitoring


None Indicator options:
1. Proportion of countries with all WHO-recommended vaccines 


within their national immunization schedule
2. Proportion of countries with newly recommended vaccines 


introduced post-2020.


Indicator options:
1. Proportion of all WHO-recommended vaccines within their 


national immunization schedule within X years of WHO policy 
recommendation.


2. Proportion of each life course stage reached with the last dose 
of WHO-recommended vaccines


3. % of coverage of newly recommended vaccines introduced 
post-2020.


4. Rate of scale up of new vaccines
5. Number of vaccine introductions
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Table 6. Indicator summary for monitoring SP6 at all levels


SP4: LIFE COURSE & INTEGRATION 
SP Objective 6.1: Build and maintain healthy global markets across all vaccine antigens


Indicator selected for 
global monitoring


Options for regional monitoring Options for country monitoring


Level of health of 
the vaccine market, 
disaggregated by 
vaccine antigens and 
country typology


None None


SP Objective 6.2: Ensure sufficient financial resources for immunization programmes in all countries


Indicator selected for 
global monitoring


Options for regional monitoring Options for country monitoring


Proportion of countries 
whose domestic 
government and 
donor expenditure on 
primary health care 
increased or remained 
stable, constant prices 
per capita (GGHE 
indicator)


Aligns with global-level monitoring:
Proportion of countries whose domestic government and 
donor expenditure on primary health care increased or 
remained stable  


Indicator options:
1. Number of countries with stagnant or increased 


government expenditure (broken down by domestic and 
donor funding) – in constant prices per live birth – on 
immunization (breaking down vaccine and estimated 
operational cost) 


2. Number of countries where immunization was de-
prioritized, i.e. 
• share of domestic public budget allocated to 


immunization (vaccines and operational cost) declined
• share of public budget – including donor money – 


allocated to immunization declined
3. Number of countries that track immunization expenditure 


using health accounts


Aligns with global-level monitoring:
Increasing or stagnant trend of domestic government 
and donor expenditure on primary health care and on 
immunization, in constant prices per capita and live birth 


Indicator options:
1. Has the share of domestic government only on primary 


health care and on immunization, in constant Ps per 
capita and live birth, increased? 


2. Is the annual execution rate of immunization budget less 
than 90%?


3. Is the annual execution rate of PHC budget less than 
90%?


4. Is there an annual operational plan in place, stipulating 
the needs for the programme and the available resources 
to cover those needs?


5. Has an analysis for the financing of immunization been 
conducted recently to identify bottlenecks to progress 
towards universal access to immunization, and explore 
possibilities for efficiency gain through integrated 
services?


SP Objective 6.3: Increase immunization expenditure from domestic resources in aid-dependent countries, 
and when transitioning away from aid, secure government funding to achieve and sustain high coverage for all 
vaccines


Indicator selected for 
global monitoring


Options for regional monitoring Options for country monitoring


Proportion of countries 
whose share of 
national immunization 
schedule vaccine 
expenditure funded by 
domestic government 
resources increased


Aligns with global-level monitoring:
Proportion of countries whose share of national immunization 
schedule vaccine expenditure funded by domestic 
government resources increased  


Indicator options:
Number of countries with stagnant or increased share of 
immunization schedule vaccine expenditure funded by 
domestic government resources 


Aligns with global-level monitoring:
Percentage of total expenditure on vaccines in the national 
immunization schedule financed with domestic government 
funds 


Indicator options:
The cost reduction of vaccines over time, by antigen
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Table 7. Indicator summary for monitoring SP7 at all levels


SP7: RESEARCH & INNOVATION 
SP Objective 7.1: Establish and strengthen capacity at all levels to identify priorities for innovation, and to create 
and manage innovation


Indicator selected for 
global monitoring


Options for regional monitoring Options for country monitoring


Proportion of countries 
with an immunization 
research agenda 


Aligns with global-level monitoring:
Proportion of countries with an immunization research 
agenda  


Indicator options:
1. Availability of common framework/process/format for 


developing country immunization research agendas
2. Proportion of countries that developed immunization 


research agenda, relative to baseline
3. Proportion of countries that have secured funding to 


develop and implement national immunization agendas
4. Proportion of countries engaged in vaccine product 


and delivery, R&D, implementation research and/or 
manufacturing 


Aligns with global-level monitoring:
Immunization research agenda exists 


Indicator options:
1. Improved institutional and technical capacity to carry out 


vaccine clinical trials
2. Number of districts that have identified their priorities for 


new products/innovations 


SP Objective 7.2: Develop new vaccines and technologies, and improve existing products and services for 
immunization programmes


Indicator selected for 
global monitoring


Options for regional monitoring Options for country monitoring


Progress towards 
global research and 
development 


Indicator options:
1. Number of new vaccine-related products/innovations 


approved/implemented or in pilot studies 
2. Number of pivotal clinical trials performed
3. Number new vaccines prequalified 
4. Number of countries with RITAG approving their
5. research immunization agenda priorities 
6. Number of vaccines in commercial manufacture
7. The establishment of an evaluation framework to assess 


uptake and implementation effectiveness of new and 
existing products and services


Indicator options:
1. Number of new vaccine-related products/innovations 


approved by national regulatory authority (NRA)
2. Number of new vaccines recommended for use 
3. Number of pivotal clinical trials performed
4. Number of vaccines in commercial manufacture


SP Objective 7.3: Evaluate promising innovations and scale up innovations as appropriate based on the basis of 
the best available evidence


Indicator selected for 
global monitoring


Options for regional monitoring Options for country monitoring


None Indicator options:
1. Proportion of countries that have established processes/


frameworks for identifying vaccine products and 
innovations to develop, introduce or use


2. Proportion of countries with at least one implemented 
recommendation from a NITAG or other relevant 
independent technical advisory group


Indicator options:
1. At least one implemented recommendation from a NITAG 


or other relevant independent technical advisory group 
implemented


2. List of evidence-based solutions to strengthen 
immunization service delivery 


3. Progress implementing/scaling up evidence-based 
solutions to strengthen immunization service delivery 
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Metadata for Strategic Priority 
Objective Indicators 
Global Strategic Priority Objective Indicators


Indicator ID, 
Name


SP 1.1- Proportion of countries with evidence of adopted mechanism for 
monitoring, evaluation and action at national and sub-national levels


Definition Mechanism that drives monitoring, evaluation and action (ME&A) cycles at national and sub-national (equivalent to district) levels is 
defined according to the following criteria.


Criteria include:


1. Presence of a functional NITAG or equivalent technical advisory group 
2. Monitoring, evaluation and action cycles are in place
3. Feedback loop is in place to communicate assessments of progress, and recommendation actions from sub-national to national and 


from national to sub-national level


Calculation and 
operational 
considerations 


Data-driven decision-making is an indication of strong leadership and management. This indicator should help in uniting the key 
stakeholders to drive actions in an accountable manner. Information from ME&A exercises should be reported to higher levels, and 
recommendations fed back to lower levels. Actions planned/taken should be reported to higher levels and from higher to lower levels.


The indicator will be self-reported according to the criteria above. Meeting each criterion gives 1 point, with a maximum score of 
3 points. Data for this indicator is not currently available at the global level, except for NITAG presence and functionality which is 
collected through the JRF. 


JRF questions:


Criteria 1: Presence of a functional NITAG or equivalent technical advisory group (already collected through JRF). 
“Functional” defined as meeting the following: 1. Technical advisory group has a formal written terms of reference; 2. There is a 
legislative or administrative basis for the advisory group; 3. The following areas of expertise are represented in the group as core 
membership: pediatrics; public health; infectious diseases; epidemiology; immunology; 4. members of the technical advisory 
group are required to disclose conflict of interest; 5. Committee meets at least once a year on a regular basis; and 6. agenda and 
background documents distributed to technical advisory group members at least 1 week ahead of meetings.


Criteria 2:
Monitoring, evaluation and action cycles were in place in [insert previous year].
1. In [insert previous year], did your country have monitoring, evaluation, and action (ME&A) cycles in place for data-driven 


decision making?
2. If yes, please share an operational document describing the ME&A process in your country in the previous year:
3. If yes, please provide a description summary of implemented actions to strengthen immunization programme performance that 


occurred through the implementation of monitoring, evaluation, and action cycles.
4. If yes, select stakeholders that provided guidance for monitoring, evaluation, and action cycles (ME&A) in [insert previous year] 


4.1 NITAG 
4.2 Government 
4.3 CSOs 
4.4 Other (specify) 


Criteria 3: Feedback loop is in place to communicate assessments of progress, and recommendation actions from sub-national to 
national and from national to sub-national level


1. in [insert previous year], was the evaluation of immunization indicator results communicated from national to subnational levels?
2. In [insert previous year], was the evaluation of immunization indicator results communicated from subnational levels to the 


national level?


Method of 
measurement


Data for this indicator will be collected through self-report (Yes/No) and a request to provide supporting documentation.


Supporting documentation will include:


• Operational document describing the ME&A process at all levels
• Evidence of implemented actions to strengthen immunization programme performance at all levels 


Data source • Proposed to be collected through JRF 
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Indicator ID, 
Name


SP 1.2- Density of physicians, nurses and midwives per 10,000 population


Definition Number of physicians, nurses and midwives per 10,000 population


Calculation and 
operational 
considerations 


Density of physicians, nurses and midwives per 10,000 population: 


Numerator: Number of physicians, nurses and midwives, defined in headcounts


Denominator: Total population (per 10,000)


Physicians comprise the following occupations: generalists, specialist medical practitioners and medical doctors. The International 
Standard Classification of Occupations (ISCO) unit group codes included in this category are 221, 2211, 2212.


Nursing and midwifery personnel comprise the following occupations: nursing professionals, nursing associate professionals, 
midwifery professionals, midwifery associate professionals and related occupations. The ISCO unit group codes included in this 
category are 2221, 2222, 3221 and 3222 of ISCO-08.


Method of 
measurement


In response to WHA resolution, WHA 69.19, an online National Health Workforce Accounts (NHWA) data platform was developed 
to facilitate reporting. Complementing national reporting through the NHWA data platform, additional sources such as the National 
Census, Labour Force Surveys and key administrative national and regional sources are also employed. In general, the denominator 
data for workforce density (i.e. national population estimates) are obtained from the United Nations Population Division’s World 
Population Prospects database. In cases where the official health workforce report provides density indicators instead of counts, 
estimates of the stock were then calculated using the population estimated from the United Nations Population Division’s World 
population prospects database.


Further information:


https://www.who.int/data/gho/data/indicators/indicator-details/GHO/nursing-and-midwifery-personnel-(per-10-000-population)
https://www.who.int/activities/improving-health-workforce-data-and-evidence


Data source Numerator: WHO National Health Workforce Accounts (NHWA)
Denominator: UN Population Division’s World Population Prospects
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Indicator ID, 
Name


SP 1.3- Proportion of countries with 90% on-time reporting from 90% of districts 
for suspected cases of all priority vaccine-preventable diseases included in 
nationwide surveillance (including reporting of zero cases)*


Definition Countries with on time reporting from districts of suspected cases of all priority VPDs included in nationwide surveillance (including 
reporting of zero cases)


*suspected cases for all priority VPDs under nationwide surveillance. Priority VPDs include at a minimum, polio, measles, rubella, 
neonatal tetanus, yellow fever (for endemic countries), meningococcal (for meningitis belt countries) and other diseases under 
nationwide surveillance that a country/region determines is a priority.


Calculation and 
operational 
considerations 


Denominator - total countries reporting data.


Numerator consists of countries where at least 90% of districts have achieved at least 90% on time reporting for all priority vaccine-
preventable diseases included in nationwide surveillance (including reporting of zero cases) 


• Report the number of cases for all suspected cases of the predefined VPDs to the provincial or national level. The number of cases 
can be zero


• Submit those reports in a timely manner as defined by the country’s internal deadlines for reporting.
• To achieve 90% reporting per year: If a country expects weekly reporting for a given disease then the district needs to report 


≥47 times by the deadline set by the country. If they have monthly reporting for a disease, then reporting should be ≥11 times in a 
calendar year.


Districts will not count in the numerator if they:


• Report the number of suspected cases for some, but not all, of the predefined VPDs
• Do not report on time
• Report less than 90% of the time.


Countries that are small can use their primary administrative unit or health facilities as their unit of measure


Method of 
measurement


To calculate this indicator, the following questions are proposed for the JRF.


1. What are the priority VPDs in your country (priority VPDs are those that a country defines as those that they want to achieve high 
quality surveillance to drive their vaccination programme. These could be diseases targeted for elimination/eradication or those 
that a country is looking at for vaccine introduction or because disease burden is high or because they are highly outbreak prone) 
that are included in nationwide surveillance (drop down/select all of all VPDs)


2. Number of districts: ____ 


3. Please fill in the table to help calculate the indicator.


Priority VPD (select all 
priority VPDs)


Frequency of reporting 
(daily, weekly, monthly)


Total number of districts 
that reported at any time 
during the ____ (year)


Number of districts that 
report at least 90% on the 
time during the ___ (year)


Fill in name of VPD 1


Fill in name of VPD 2


Fill in name of VPD 3 (etc. 
through all VPD)


Data source Proposed to be collected through JRF 
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Indicator ID, 
Name


SP 1.4- Proportion of time with full availability at service delivery level of DTPcv 
and MCV (mean across countries) 


Definition Average over all reporting countries of the percentage of health facilities that reported no stock-outs for the full year for DTPcv and MCV 


Calculation and 
operational 
considerations 


Countries that report having a system in place to measure vaccine availability at the service delivery level will consolidate facility-level 
data and calculate the yearly average % of facilities with no stock-outs of DTPcv and MCV. 


The following questions are proposed to be added to the JRF: 


• Does your country have a system in place to measure vaccine availability at the service delivery level (Y/N)? 
• What was the availability of measles-containing vaccine in [insert previous year] – defined as the percentage of health facilities 


that reported no stock outs for the full year? 
• What was the availability of DTP containing vaccine in [insert previous year] – defined as the percentage of health facilities that 


reported no stock-outs for the full year? 


Calculation: Average percentage of DTPcv and MCV across all countries that have a system in place to collect this information. 


Operational considerations: 


In the context of this indicator, this means for each month, every health facility was able to meet all vaccine needs and reported no 
stock-outs for the full year for both vaccines.  


Method of 
measurement


Countries to monitor and collect facility-level data on DTP containing vaccine and MCV full stock availability over a year using existing 
information system (e.g. LMIS, HMIS, DHIS2, wVSSM or other available information management platforms). 


Countries that lack this data (e.g. no reporting of the indicator, no system to keep track of stock at service delivery level) indicate N for 
the first question. 


Data source Proposed to be collected through JRF 


Indicator ID, 
Name


SP 1.6- Proportion of countries with at least 1 documented (with reporting form 
and/or linelisted) individual serious AEFI* case safety report per million total 
population


Definition Countries with documented (with reporting form and/ or line-listed) individual serious AEFI case safety reports per million total 
population


Calculation and 
operational 
considerations 


Annual number of individual AEFI case safety reports available in the WHO global database for safety monitoring. 


Threshold: All countries with at least 1 AEFI individual case safety report/1, 000 000 population. 


Total population: UN Population Division’s World Population Prospects for e.g. 
https://population.un.org/wpp/Publications/Files/WPP2019_Highlights.pdf


* WHO global database – VigiBase: https://www.who-umc.org/vigibase/vigibase/


Method of 
measurement


Individual serious AEFI reporting rate in million total population per year= Number of individually documented serious AEFI cases 
reported from country/sub-national area per year / Total population in the same country/sub-national area per year * 1,000,000


Individual serious AEFI 
reporting rate in million 
total population per year


x 1,000,000


Number of individually documented 
serious AEFI cases reported from a 
country/ sub-national area per year


Total population in the same country/ 
sub-national area per year


=


Data source Primary data source: WHO global database VigiBase: https://www.who-umc.org/vigibase/vigibase/. 


VigiBase data will be used for countries which have capacity to upload data to VigiBase. 


JRF will be used temporarily for countries that are transitioning to case based reporting into VigiBase. 
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Indicator ID, 
Name


2.1 Proportion of countries with legislation in place that is supportive of 
immunization as a public good 


Definition Proportion of countries with legislation in place that is supportive of immunization as a public good 


Calculation and 
operational 
considerations 


This data is currently not systematically collected at the global level so will need to be added to the JRF in 2021. Calculation will be 
through self-report (Yes/No) by countries and request to upload a copy or link to the relevant legislation. 


Proposed JRF Questions:


• Do you have a vaccination law or other legislation that is supportive of immunization and commits the government to finance all 
aspects of the immunization programme at all levels?


• Please provide the year it was passed
• Please upload supporting document or provide the website link in the comment field: 


Method of 
measurement


The existence (or not) of a legislative basis underlying the commitment to provide government-funded immunization to the population. 
This will be measured through self-report (Yes/No) and a request to provide supporting documentation.


Data source To be included in JRF. Note: PAHO is piloting this question on the 2020 JRF. Based on feedback from the countries in the region, the 
exact phrasing of the question may be modified accordingly.


Question will also contain an explanatory note (sample text below):


A “vaccination law or other legislation” could include written laws (acts, statutes) or regulations, orders or decrees established by 
public authority and enforceable by law. Legislation may be specialized for immunization or be contained in other general public 
health legislation and, among other things, must consider securing financing for all components of the Immunization Programme at all 
levels, including the purchase and timely availability of vaccines in accordance with national planning, training, supervision, outreach 
activities, information systems, and others.


Indicator ID, 
Name


2.2 Percentage of countries that have implemented behavioral or social 
strategies (i.e. demand generation strategies) to address under-vaccination


Definition Percentage of countries that have implemented behavioral or social strategies (i.e. demand generation strategies) to address under-
vaccination


Calculation and 
operational 
considerations 


This data is currently not collected at the global level so will need to be added to the JRF in 2021. Calculation will be through self-
report by countries to the following question:


In [insert previous year] did the country implement any behavioral or social strategies (i.e., demand generation strategies) to address 
under-vaccination? Choose all that apply:


• Interventions to improve access to vaccination
• Interventions to improve service quality
• Interventions to build capacity among healthcare workers
• Community engagement
• Interventions to communicate or educate the public
• Interventions to manage misinformation based on social or digital listening data
• Interventions at the policy level (e.g. incentives)
• Other, please specify:


Method of 
measurement


Indicator to be reported by countries through the JRF and will replace former demand questions in the JRF


Data source Proposed to be collected through JRF 
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Indicator ID, 
Name


3.2: DTP3, MCV1, and MCV2 coverage in 20% of districts with the lowest 
coverage (mean across countries) 


Definition Average over all reporting countries of coverage for DTP3, MCV1, and MCV2 in each country’s 20% lowest-performing districts 


Calculation and 
operational 
considerations 


Average coverage in the lowest-performing quintile for each country that reports district level coverage. 


Group of worst performing districts may change from year to year (i.e. no attempt to follow the performance in a fixed group of 
districts) 


Method of 
measurement


Analysis of district-level coverage reported by member states. 


Data source Annual member state reporting of district-level coverage data through the Joint Reporting Form process 


Indicator ID, 
Name


4.1 Breadth of protection: mean coverage for all vaccine antigens recommended 
by WHO


Definition Breadth of protection defined as mean coverage for all vaccine antigens recommended by WHO


Calculation and 
operational 
considerations 


The average of the coverage achieved at global, regional, country level for the following antigens: 


• Diphteria, Tetanus, Pertussis, Hepatitis B, Hib, Measles, Measles 2nd dose, Pneumo, Polio, IPV, Rubella, Rota, HPV


Note that this definition may be further refined. 


Method of 
measurement


Analysis of WUENIC


Data source JRF, WUENIC


Indicator ID, 
Name


5.1 Proportion of polio, measles, meningococcal disease, yellow fever, cholera 
and Ebola outbreaks with timely detection and response (includes only 
outbreaks with an outbreak response vaccination campaign)


Definition Proportion of polio, measles, meningococcal disease, yellow fever, cholera, and Ebola outbreaks* with timely** detection and response 


*Only applies to outbreaks for which there is an outbreak response vaccination campaign.
**Acceptable time from onset of outbreak to campaign implementation to be defined for each disease


Calculation and 
operational 
considerations 


Time from onset of outbreak to implementation of vaccination campaign should be determined for each polio, measles, 
meningococcal disease, yellow fever, cholera, and Ebola outbreak for which there is an outbreak response vaccination campaign. 


Maximum time for the period from onset of outbreak to implementation of vaccination campaign to be considered timely will 
be defined for each vaccine. Criteria for determining onset of outbreak and timeliness of outbreak detection and response to be 
consistent with WHO surveillance standards and disease eradication, elimination, or control strategies. 


Calculation of indicator will involve division of collective total number of known polio, measles, meningococcal disease, yellow 
fever, cholera, and Ebola outbreaks with timely detection and outbreak response vaccination campaigns by collective total number 
of known polio, measles, meningococcal disease, yellow fever, cholera, and Ebola outbreaks with outbreak response vaccination 
campaigns.


Method of 
measurement


Information from the International Coordinating Group on vaccine provision, Measles Rubella Initiative, Global Polio Eradication 
Initiative, and WHO World Health Emergencies group, supplemented by national immunization and disease surveillance programs via 
the WHO/UNICEF Joint Reporting Form.


Data source ICG, MRI, GPEI, WHO, national immunization and disease surveillance programs.


Information will be systematically collected from national immunization and disease surveillance programs to provide data for regional 
and global level data.
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Indicator ID, 
Name


6.1 Level of health of the vaccine market, disaggregated by antigen and country 
typology


Definition Level of health of the market, disaggregated by antigen and country typology (Gavi, non-Gavi MICs, HICs)


Calculation and 
operational 
considerations 


• Global supply exceeds global demand by more than x and by no more than y – x and y as defined in the MI4A vaccine-specific 
market studies: https://www.who.int/immunization/programmes_systems/procurement/mi4a/platform/module2/en/, by antigen


• The 2 largest suppliers do not exceed 2/3 of the market, by antigen 
• Total number of manufacturers exceeds 3 including the ones with product in clinical development (at least phase IIa), by antigen 


Method of 
measurement


A number of criteria have been defined to determine the level of health of a market. The number of criteria ‘met’ directly determine the 
health of the market for each vaccine. Each organization provides their inputs, and an adjustment exercise is undertaken in case of 
misalignment. 


More specifically the following attribute will be measured: 


• supply meeting demand 
• individual supplier risk 
• buffer capacity 
• long term competition 


Semi-quantitative assessment of the individual market health will be conducted by partners [WHO, UNICEF, Gavi, BMGF]. Based on 
assessments of individual antigen the above attributes and a holistic overview of each market’s programmatic context, markets will be 
assessed based on the following categories: 


• Insufficient and requires further intervention: severe supply security challenges and risks exist, no improvement is expected 
without Gavi Alliance intervention 


• Insufficient with conditions for improvement: severe supply security challenges and risks exist, improvements possible but 
requiring further monitoring and lead time to materialize. 


• Sufficient with risks: limited supply security challenges with unacceptable risks of backsliding, interventions are required to 
mitigate risks. 


• Sufficient and sustainable: limited supply security challenges with acceptable risks, monitoring required to ensure risks to not 
increase. 


Data source 1. UNICEF 
2. WHO: via the MI4A initiative 
3. Gavi Secretariat 
4. BMGF


Indicator ID, 
Name


6.2 Proportion of countries whose domestic government and donor expenditure 
on primary health care increased or remained stable 


Definition Proportion of countries whose current government expenditure level (from domestic and donor funding) on primary health care (PHC) 
per capita in US$ (constant prices) increased or remained stable since pre-2020 level.


Calculation and 
operational 
considerations 


Per capita constant US$ PHC expenditure data is calculated using PHC expenditure, divided by population and measured in constant 
US$ price (converted in 2020 NCU price and then converted into 2020 US$).


The trend calculation will be defined subsequently, leveraging methodologies used for WHO GHED and GHER (Global Health 
Expenditure Report).


Method of 
measurement


To monitor growth, proposed methodology is to take the annual growth rates, using constant prices per capita values.


See https://apps.who.int/nha/database/DocumentationCentre/GetFile/57752201/en 


Data source WHO GHED (health accounts data) https://apps.who.int/nha/database/Select/Indicators/en 
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Indicator ID, 
Name


6.3 Proportion of countries whose share of national immunization schedule 
vaccine expenditure funded by domestic government resources increased


Definition Number of countries whose share of current expenditure on vaccines (in the national immunization schedule) that is financed with 
domestic government funds increased since pre-2020 level.


Calculation and 
operational 
considerations 


The share is calculated from domestic government spending on vaccine as a % of total expenditure on routine immunization vaccines.


The trend calculation will be defined subsequently, leveraging methodologies used for WHO GHED and GHER (Global Health 
Expenditure Report).


Method of 
measurement


To monitor growth, proposed methodology is to compare shares of Yt with Yt-1.


The total value of vaccines used for the provision of immunization. All the materials and services are to be fully consumed during the 
production activity period. 


Domestic public resources spent on all vaccines used in conformity with the national immunization programme, including routine 
doses of vaccines, and following each country’s vaccination schedule. Includes the international market price, as well as transport and 
handling expenditures. Vaccines used in Child Health Days are included in routine vaccine expenditures, but expenditures related to 
doses of vaccine given through supplemental immunization activities (SIAs) are excluded 


Data source JRF


Indicator ID, 
Name


SP 7.1- Proportion of countries with national agenda for research on 
immunization


Definition Number of countries with national agenda for research on immunization defined and based on clearly identified and prioritized evidence 
needs and specified in national immunization strategy or other national strategy document


Calculation and 
operational 
considerations 


The national agenda should identify priority research areas that increase the likelihood that the country will achieve its IA2030 targets.


Research is defined as activities that span 5 areas:


• measuring the magnitude and distribution of a health problem;
• understanding the diverse causes or the determinants of the problem, whether they are due to biological, behavioral, social or 


environmental factors;
• identifying and developing solutions or interventions that will help to prevent or mitigate the problem;
• implementing or delivering solutions through policies and programmes; and
• evaluating the impact of these solutions on the magnitude, level and distribution of the problem.


Research agendas will vary depending on national context and priorities. Some countries may focus on disease burden and 
implementation/operational research to inform new product implementation, whereas others may have wider-ranging agendas.


Method of 
measurement


Proposed JRF Questions:


• Do you have a national agenda for research on immunization?


 IF YES,
• Please provide the supporting document (e.g. national immunization strategy, national health plan) which can provide an evidence 


of national agenda for research on immunization


From this self reported and supporting documentation, a desk review will be conducted to:


• Establish the baseline of how many national immunization research agendas currently exist, what form are they in (how variable), 
where are they situated, how are they monitored (desk review, surveys through ROs?)


• Assess whether a framework or guidance for developing national immunization strategies is desirable, useful – and develop 
one if needed


• Assess progress towards national immunization strategy as part of NIS reporting


Data source Primary data source


• Proposed to be collected through JRF 


Countries should review these sources for the document of their research agenda


• National Immunization Technical Advisory Groups
• National Immunization strategies
• National regulatory bodies
• RITAGs
• Clinical trial registeries
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Indicator ID, 
Name


SP 7.2- Progress towards global research and development targets


Definition Progress towards global research and development targets will be monitored based on “short list” of global targets which will be 
developed by WHO and endorsed by SAGE


Calculation and 
operational 
considerations 


WHO HQ and regional offices together with key partners/stakeholders will mutually define targets and monitor and evaluate progress 
at the global and regional level. The process will require a prioritization framework to align on priorities, targets, and a mechanism for 
monitoring and evaluation. 


The suggested short list should be presented no later than SAGE Oct 2022. 


Method of 
measurement


Global: Measurement will require


• Periodic review of literature to track topical trends and progress
• Baseline will be established through the same process using periodic review of literature


Data source Primary data source: 


• Periodic review of literature, including grey literature 


Review of literature should include the following sources: 


• WHO Product Development and Vaccine Advisory Committee and associated working groups (https://www.who.int/
immunization/research/committees/pdvac/en/)


• Vaccine Innovation Prioritization Strategy (https://www.gavi.org/our-alliance/market-shaping/vaccine-innovation-prioritization-
strategy)


• Infuse (https://www.gavi.org/investing-gavi/infuse)
• Clinical trial registries, manufacturers websites, product pipelines etc, ethics research review 
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2 Further Development of Impact 
Goal and Strategic Priority 
Objective Indicators 
The IA2030 M&E Framework includes several impact goal (IG) and strategic 
priority (SP) objective indicators that were not previously collected and need 
further development. In addition, the Learning Agenda indicates that the M&E 
Framework should be reviewed and updated at least once every three years in 
response to changing programmatic needs and improvements in M&E methods, 
to ensure it delivers the data required to improve immunization programme 
performance. This periodic review should assess if the collected data are fit for 
purpose and make necessary revisions to update the indicators as immunization 
programme capacities are continuously strengthened.


The following impact goal indicators need further development, including 
additional data collection and/or in-depth analyses of historical trends and 
projections (e.g. the anticipated long-term impact of the COVID-19 pandemic) 
to produce baseline estimates and to set realistic targets.


IG 1.1
Number of deaths from vaccine-preventable diseases averted. 


• Over the next few years, additional pathogens (p.22) will be added to the 
scope of IG 1.1. These pathogens were categorized based on strategic 
priorities, data availability and feasibility.


• Estimates for IG 1.1. will be updated and reported on an annual basis with the 
WUENIC release.


• The models and the methodology will be further refined, and estimates will 
be validated with additional data.


• The anticipated impact of the COVID-19 pandemic on coverage rate will be 
incorporated as more data become available.


IG 1.2
Number and proportion of countries that have achieved global or regional 
VPD control, elimination and eradication targets.
• Additional VPDs may be included for analysis as regional or global bodies 


endorse new VPDs for control, elimination and eradication.
• Updates to both the VPD indicators and the VPD targets will be made as 


disease programmes’ monitoring strategies evolve. Possible updates include 
update from regional endorsement to global endorsement, target value, 
target type and target date timeframe.
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IG 1.3
Number of large or disruptive outbreaks of vaccine-preventable diseases.


• Criteria for large or disruptive outbreaks of measles, polio, meningococcus, yellow fever, 
cholera, and Ebola will be developed in alignment with global vaccine-preventable 
disease strategies. These criteria will be updated as needed during the decade to reflect 
changes in vaccine-preventable disease strategies. 


• Historical and baseline disease surveillance data will be assessed against the finalized 
criteria. Assessments of the number of outbreaks qualifying as large or disruptive 
outbreaks will be updated annually for each disease within scope of IG 1.3. 


• Over the next few years, additional pathogens may be added to the scope of IG 1.3 in 
alignment with global vaccine-preventable disease eradication, elimination and control 
goals, particularly as additional outbreak-prone diseases become vaccine-preventable.


IG 3.2
UHC Index of Service Coverage (UHC SCI)


• The metrics used to measure UHC and PHC will likely evolve over the decade with 
advances in data and understanding. The target for the IG3.2 indicator will also evolve to 
ensure immunization programme’s contribution to PHC/UHC is best measured.


In addition, all of the IG indicators need to be assessed as they are implemented to properly 
collect, measure, analyse, interpret, communicate and use the results to drive progress to 
achieve the IA2030 impact goals. 


The following SP objective indicators need further development: 


SP Objective 1.1:
Reinforce and sustain strong leadership, management and coordination of 
immunization programmes at all levels.


• Well-functioning monitoring, evaluation and action cycles to continuously improve 
immunization programme quality are a key proxy measure of leadership, management 
and coordination. Monitoring of this indicator might require development of new 
reporting and feedback mechanisms and capacity building for implementation of ME&A 
cycles at all levels.


SP Objective 2.2:
Ensure that all people and communities value, actively support and seek out 
immunization services.


• This indicator is intended to drive national immunization programmes to allocate 
dedicated resources to assess and address barriers to vaccination. However, it was not 
feasible to develop a single global demand creation indicator that is applicable to all 
countries, and the availability of data to measure this indicator might be a challenge in 
some countries.
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SP Objective 5.1:
Ensure preparation for, detection of, and rapid, high-quality responses to vaccine-
preventable disease outbreaks.


• Criteria for timely outbreak detection and response will be finalized for each disease in scope 
of SP 5.1 in alignment with global vaccine-preventable disease eradication, elimination and 
control goals. 


• Historical and baseline disease surveillance data will be assessed against the finalized criteria. 
Assessments of the proportion of outbreaks with outbreak response vaccination campaigns 
that had timely outbreak detection and response will be updated annually for each disease 
within scope of SP 5.1. Criteria for timely outbreak detection and response may be revised 
periodically in light of new diagnostic technology and methodologies for disease surveillance 
and outbreak response.


• Over the next few years, additional pathogens may be added to the scope of SP 5.1 in 
alignment with global vaccine-preventable disease eradication, elimination and control goals, 
particularly as additional outbreak-prone diseases become vaccine-preventable.


SP Objective 7.2:
Develop new vaccines and associated technologies, and improve existing products and 
services for immunization programmes


• This indicator from GVAP (i.e. a short list of global priority R&D targets) is intended to be 
an interim indicator until a strategic approach to set R&D agendas for development of 
new vaccines and technologies, and improvements of existing products and services for 
immunization programmes, is defined through global and regional mechanisms. 


• The strategic approach to set R&D agendas should consider national agendas for immunization 
research (SP 7.1), and reflect the IA2030 Research & Innovation strategy which focuses 
on “needs-based innovation and aims to strengthen mechanisms to identify research and 
innovation priorities according to community needs, particularly for the under-served, and 
ensure these priorities inform innovations in immunization products, services and practices.” 
Regional R&D agendas should be focused on achieving the greatest impact among countries 
in the region; regional R&D agendas should feed into the global R&D agenda, ensuring that 
the global R&D agenda is anchored in the needs of communities.
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IA2030 OWNERSHIP AND 
ACCOUNTABILITY (O&A):  
A GLOBAL-LEVEL PARTNERSHIP MODEL 


Annex 2: 


Background and overview
The Immunization Agenda 2030: A Global Strategy to Leave No 
One Behind (IA2030) defines what must happen to achieve the vision 
of a world where everyone, everywhere, at every age fully benefits 
from vaccines for good health and well-being. 


IA2030 is an ambitious global strategy to maximize the lifesaving 
impact of vaccines through stronger immunization systems, 
integrating immunization program strengthening and disease-specific 
immunization initiatives. If fully implemented, the strategy will avert 
an estimated 50 million deaths, 75 percent of them in low- and lower-
middle income countriesI. Targets to be achieved by 2030 include: 


• Achieve 90% coverage for essential vaccines given in childhood
and adolescence


I Carter, A et. al., Modeling the Impact of Vaccination for the Immunization Agenda 2030: Deaths Averted Due to Vaccination Against 14 Pathogens in 
194 Countries from 2021-2030 (April 20, 2021). Available at SSRN: https://ssrn.com/abstract=3830781 or http://dx.doi.org/10.2139/ssrn.3830781


The purpose of this Annex 2 to the “Implementing the Immunization Agenda 
2030: A Framework for Action” is to describe in more detail the global level 
partnership model for IA2030, including how a broad consultative engagement 
will guide the functioning and operations of the IA2030 Working Groups, as well 
as the Coordination Group and Partnership Council, serving as committees of key 
partners who have agreed to work together in pursuit of the IA2030 shared goals. 


For more information on additional operational elements of IA2030, including 
operational planning through regional and national strategies, mechanisms to 
ensure ownership and accountability (O&A) at these levels, a monitoring, and 
evaluation (M&E) framework to guide country implementation, and communication 
and advocacy to stimulate and reinforce required actions by all stakeholders 
throughout the decade, please see the full Framework for Action document 
available on the IA2030 website: http://www.immunizationagenda2030.org


1
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• Halve the number of children completely missing out on vaccines  


• Complete 500 national or subnational introductions of new or 
under-utilized vaccines, such as those for COVID-19, rotavirus, or 
human papillomavirus (HPV)


IA2030 has broad stakeholder ownership and reflects immunization 
as one of the cornerstones of primary health care. It aligns the 
contributions and work across countries, development partners and 
civil society towards shared priorities. IA2030 has been designed for 
each and every country, regardless of income levelII or geography and 
aims to reinforce country ownership for planning and implementing 
sound immunization programs. IA2030 was adopted by the seventy-
third World Health Assembly in August 2020.


1.1 A global-level partnership model


IA2030 provides an overarching ‘umbrella’ for immunization intended 
to represent the interests of all countries, give voice to civil society 
stakeholders, and cover all vaccine-preventable diseases. The global 
level partnership model provides a forum to foster ownership and 
accountability of IA2030 goals and to set priorities for existing 
initiatives and immunization partners under the IA2030 umbrella, in 
order to best support country immunization programs.


Rather than design one single structure to accomplish the myriad 
of ownership and accountability (O&A) objectives, the model below 
(Figure 1) comprises of various consultative, coordination, and 
leadership entities, each playing an important role to form the basis of 
the IA2030 global partnership: 


1.  Consultative engagement strengthens the “movement” of IA2030, 
bringing in countries, regions, CSOs, private sector and donor voices 
to advise global partners on priorities and needed actions while also 
helping to increase accountability to communities and countries.


2.  A Coordination group will be the operational driver for global 
alignment and coordinated actions.


3.  Leadership derived from those with the required institutional authority 
and influence for impactful decisions at scale, including the IA2030 
Partnership Council and the World Health Assembly. The leadership 
will be informed by technical advisory bodies (e.g., RITAGs and WHO’s 
SAGE) through an independent review of monitored results.


II This is particularly relevant, for example, in terms of IA2030 bringing broader focus on immunization beyond the 57 lower-income countries eligible in 
2020 for support from Gavi, the Vaccine Alliance
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Figure 1: The IA2030 partnership model at global level


A process to strengthen the 
“movement” of IA2030 –bringing in 


regions, countries, CSOs, donor voices to 
advise global partners on priorities and 


needed action.


IA2030 Coordination Group of core 
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• Strategic Priority (SP) technical working groups 
at operational level with representation across 
technical partners, including CSOs 


• Other cross-cutting thematic working groups 
(e.g., Comms & Advocacy, Monitoring & 
Evaluation, Resource Mobilization)


• Meet regularly to discuss issues of relevance, 
technical alignment


• Organize consultative sessions with broad 
partner engagement (per above).
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IA2030 Working Groups
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Working together, these components address a critical gap in the overall O&A 
structures aligned to the decade’s new vision and strategy. The intent is to 
bring together needed and varied types of commitments (technical capacity, 
advocacy and financial) from technical workstreams, broad consultations, 
operational coordination and senior leadership to drive required actions at 
global level to achieve the IA2030 vision. 


Newly designed tools will bring greater visibility and evidence to inform 
decisions across partners and drive corrective actions at country, regional 
and global levels. Supported through these processes, structures and new 
tools, partners working at the global scale will have the information they need 
to prioritize discussions and act to resolve issues most keenly felt by those 
responsible for implementation success.
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1.2 Guiding Principles


The following principles will guide the functioning of the global level 
O&A model:  


• Offers stakeholders something different: To avoid duplication, 
the model will maintain a focus on immunization, while also 
ensuring close engagement with broader health agendas, such 
as UHC, maternal, neonatal and child health and global health 
security.   


• Gives voice to all countries, regions and communities: The 
approach will ensure that all stakeholder groups can engage 
meaningfully in global-level deliberations. 


• Leverages country and regional structures: The model will 
use a variety of existing fora for reviewing development partner, 
CSO and Member State progress against pledges and targets, as 
captured in scorecards.


• Fosters equitable and dignified partnerships: Recognizes 
and empowers leadership roles by local research agencies and 
institutions working closely with governments to integrate data 
into local policies and strategies. 


• Addresses fragmentation: The approach aims to build consensus 
and create incentives for partners to work more effectively across 
disease-specific initatives, reducing fragmentation and improving 
efficiency for countries.


• Focuses on priorities: Dialogue at global levels and resulting 
actions will target priority countries and priority topics as 
identified through evidence-based data, consultative processes, 
and thematic working groups.


• Keeps a technical focus: To build on the valuable collaborations 
used for the development of IA2030 strategic priorities, IA2030 
Working Groups will meet routinely to facilitate technical 
alignment in strategic priority areas, shaping global coordination 
and actions.


• Term-limited: In recognition of the complex and ever-evolving 
global health landscape, with its myriad of initiatives and numerous 
partner mechanisms, the model will have a limited term of three 
years, followed by a full review by the partnership to assess its 
value and determine its future.
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1.3 Immediate focus on COVID-19 pandemic


Importantly, implementation of IA2030 will initially focus on a 
comprehensive response to the COVID-19 pandemic and a repair 
to the damage it has caused. The challenges created by the pandemic 
set the immediate priorities for IA2030 implementation, including how 
the partnership will be organized and function. 


In the shorter-term, it is thus envisaged that the three components 
of the global level partnership model will support the COVID-19 
priorities across all seven IA2030 strategic priority areas, including by:


• ensuring rapid and equitable COVID-19 vaccine scale-up;


• encouraging research, innovation, and market shaping to bring 
next generation COVID-19 vaccines and diagnostics to market; 


• strengthening core immunization program capacities in data-
guided decision making, monitoring vaccine safety, and building 
vaccine confidence; 


• maintaining and recovering immunization and other essential 
primary health care services during COVID-19; and


• leveraging knowledge and experience across the globe to build 
upon the lessons from COVID-19 to prepare for future disease 
risks; and


• building on and learning from the global collaboration harnessed by 
ACT-A to ensure momentum and focus on equitable immunization 
continues beyond COVID-19.


1.4 Global coordination to support country ownership


The IA2030 vision puts countries and their national immunization 
programmes at the center of all collective efforts. In devising how 
best to organize support for the shared goals, global-level partners 
sought ways to reinforce, complement and build upon existing 
structures at national and regional levels. Countries and regions 
will continue to strengthen existing O&A structures (e.g., Inter 
Agency Coordination Committees, Regional Committees, etc.) or 
develop new ones to meet the needs of each particular context 
and per IA2030 principles. While critically important for the system 
as a whole to function effectively, these are not specified in detail 
in this description of O&A at the global level.
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As illustrated below in Figure 2, each component of the global-level 
partnership model is designed to receive input and guidance from 
country governments and regional- and country-level stakeholders, 
as well as to permit accountability of global-level partners to 
commitments made towards achieving IA2030 goals and objectives 
across countries. 


Figure 2: Information flow of the IA2030 global-level partnership


Importantly, the IA2030 partnership model functions within a complex 
ecosystem/landscape of other important development initiatives. The 
positioning of partner commitments and accountability to IA2030 
takes this into account, ensuring adequate links are in place and 
leveraged appropriately, with IA2030 complementing these, bringing 
added value in creating a broader and less fragmented ‘movement’ for 
the immunization community as a whole (Figure 3). This partnership 
model is also intended to link beyond just immunization to the broader 
health and development setting, including UHC and SDG. 
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Figure 3: IA2030 set within the broader development landscape
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IA2030 Consultative Engagement 
The global partnership model will be driven by regular 
consultative engagement, managed through the IA2030 
Working Groups, as a forum for diverse voices and perspectives 
to inform discussions and guide actions across strategic areas 
of focus. This consultative approach will help ensure global-
level partners are responsive to the priority topics identified 
at operational levels. It will create and support transparent 
feedback loops and points of regular exchange across and 
between various partnership fora and levels of accountability 
(working at country, regional and global levels).


2.1 IA2030 Working Groups 


Working Groups will shape regular discussions at the operational level, 
identify areas that require attention by regional or global actors, and 
feed into the global-level structures, including the Coordination Group 
and the IA2030 Partnership Council (IAPC).


This will be done through, for example:


• Convening partners – to advance collective thinking to build a 
common vision and strategy across partners, to identify gaps and 
influence corrective actions at different levels;


• Assessment of technical guidelines – to support multi-partner 
validation and alignment on latest normative content and to 
assess the need for new guidance tailored to different countries 
(e.g. low, middle and high income); 


• Implementation support and learning – to identify opportunities 
for improved tools and practices for country support, build 
and disseminate knowledge of implementation ‘best practices’ 
spanning diverse settings, levels and country contexts, including 
peer-to-peer reviews at regional levels;


• Communication and advocacy – to develop, align and share key 
messages to support the information needs of various audiences 
and maintain public visibility on priority issues 


• Assessing progress and evaluating results – to track against 
M&E framework and relevant indicators, and conduct further in-
depth evaluation when needed  


• Shared accountability – to feedback and align on what various 
‘affinity groups’ need to do together to progress. As a means for 


2
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two-way accountability to both communities and providers of 
technical or financial resources. 


• Feedback – to capture feedback from countries and other 
stakeholders on expectations for what is needed from global-level 
partners for their contribution to each particular area/WG focus.


2.2 Working Group focus areas and lead agencies


Working Groups were initially organized around the IA2030 
strategic priorities to support the collaborative development of the 
“content” needed to build the IA2030 vision and strategy (2019) 
and technical annexes (2020). Working Groups will continue to play 
an important convening role to support focused discussions and 
technical alignment across thematic or cross-cutting areas of focus 
and will be held to account for concrete progress against agreed-
upon workplans and deliverables. They may complement, extend, 
incorporate, or be incorporated into existing mechanisms at global or 
regional levels such as those established for COVAX facility, Gavi 5.0 
and/or disease-specific initiatives.


The Working Groups will each have a global-level partner 
organization responsible for leading the effective coordination 
and functioning of the group. For continuity purposes, the initial 
lead organization will follow on from the development phase of 
IA2030. These lead organizations will name an appropriate focal 
point as Working Group lead (one of two co-leads). To ensure 
the partnership draws on experience and knowledge from across 
diverse technical experts and sectors working on immunization, 
each Working Group will aim to identify the second ‘co-lead’ from 
outside the UN system who will share in the management of the 
groupIV. It is envisaged that rotation of these co-lead roles would 
be staggered every few years, allowing for turnover and fresh ideas 
as well as ensuring continuity and shared responsibility across a 
greater number of IA2030 partner agencies. 


The following Working Groups and lead agencies have so far been 
proposed for the initial three years:


• SP1: PHC/UHC (USAID)


• SP2: Commitment and Demand (WHO/JSI)


• SP3: Coverage and Equity (WHO) 


IV In cases where Working Groups merge with existing structures, leadership arrangements will reflect existing agreements.
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• SP4: Lifecourse and Integration (CDC) 


• SP5: Outbreaks and Emergencies (IFRC) 


• SP6: Supply Security (UNICEF SD)  


• SP6: Financial Sustainability (World Bank) 


• SP7: Research and Innovation (PATH) 


• Middle Income Countries (MICs) (WHO)


• Data strengthening and use


In addition to the above Working Groups with a technical focus, 
Working Groups will also form around particular IA2030 implementation 
functionsV, such as:


• Monitoring & Evaluation (M&E)


• Communication and Advocacy (C&A)  


• Partner commitments and Resource Mobilization


These functional Working Groups will build on the work of the ad hoc 
task teams that were involved in developing these components of the 
Framework for Action and associated launch of IA2030, and will aim to 
have a similar leadership structure to the technical Working Groups with 
co-leads from one global partner agency and one from a non-UN entity. 


Additional Working Groups may be formed over the course of the 
decade around either technical sub-topics within the Strategic 
Priorities (e.g., vaccine-preventable disease surveillance under SP1; 
immunization information systems under SP1) or other functional or 
cross-cutting thematic areas. For example, disease specific initiatives 
may form a Working Group to support routine immunization, 
surveillance and campaign effectiveness including integration with 
other health programs (polio, measles/rubella, yellow fever, meningitis, 
cholera, malaria). Conversely, some initial Working Groups may choose 
to discontinue when discrete time-limited pieces of work are complete


V  These functional groups will have a narrow focus to start
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2.3 Working Group Terms of Reference (TOR) and 
Membership


Each Working Group will develop TOR outlining the key areas of 
focus for the initial yearsVI and describe specific deliverables as clear 
contributions to IA2030 goals, ensuring what is planned in this short 
term will be important to move the global discussion forward.


While tailored by each particular group, the Working Groups’ TOR will 
share the following aspectsVII and commit its members to:


• Agree on an annual workplan, including concrete deliverables, with 
key milestones and means for tracking;


• Convene at least once per quarter (and up to ten times per year) to 
discuss a set agenda and according to the workplan;


• Provide technical guidance to drive immunization programme capacity 
development and related learning agendas;


• Organize and conduct at least one consultative engagement event 
each year; 


• Drive the M&E cycle for each Strategic Priority area, liaising across 
other Working Groups as needed to review results and consider 
corrective actions across partners and levels; 


• Liaise with leads of DSIs to plan, and develop ways to work progressively 
towards integration of DSIs into the working group delivery;


• Engage on a regular basis in Working Group Lead meetings and 
Coordination Group meetings (perhaps in rotation with other Working 
Groups), as represented together or separately by Co-leads;  


• Bring forward recommendations for implementation and policy 
development, and ad hoc issues to be elevated to the Coordination 
Group and IAPC


• Conduct a self assessment at the end of each year to reflect on 
Working Group activities to build towards the assessment of the 
IA2030 partnership model at the end of three years


Working Group participants are expected to bring a formal mandate 
from their home-organization to contribute the time and effort 
required to support working group deliverables. Membership decisions 
will be managed by the co-leads of each group, who will work with the 


VI  For example an initial phase of three years (2021-2023)
VII  To vary somewhat depending on whether the Working Group has a technical or more functional focus.
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Coordination Group to help ensure the groupings of members are:


• Guided by clear selection criteria, including professional qualifications 
and experience as well as availability for regular engagement, and 
demonstrated motivation to commit;


• Achieve, to the extent possible, a balance in representation:


• from global North and South 


• Across country (or community), regional and global levels


• gender diversity


• participation by (or specific outreach to) youth 


• a broad range of member institutions (including civil society 
organizations);


•  Manageable in size (co-leads to set a maximum number of members); and 


• Supported through adequate arrangements and working 
procedures (e.g., time zones, languages, etc.) facilitating participation 
from diverse regions of the world.


2.4 The process of consultative engagement 


Consultative engagement with countries, regions, CSOs and other 
partners on IA2030 implementation topics will be organized to provide 
real-time exchange on immunization programme successes and challenges, 
and to offer peer-to-peer learning and knowledge sharing across sectors 
and countries. 


On a rotating basis (or ongoing depending on each Strategic Priority 
area) and based on topics proposed by community groups, countries or 
regions, Working Groups (in collaboration with partnership constituencies 
or communities of practice) will be supported to host open, multilingual 
“virtual events” with structured format and facilitation to amplify 
participant contributions. A range of modalities and platforms will be 
employed to facilitate this cross-sector engagement and peer exchange 
(e.g., leveraging existing online platforms and peer learning networks).


These consultative engagement “touch points” will help identify and 
elevate issues for consideration by the Coordination Group and IAPC. As 
such, they contribute to the “movement” of IA2030, bringing in critical 
voices and perspectives from regions, countries and CSOs in a predictable 
and structured way and feeding into debates at the global level.
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2.5 Expected role related to monitoring and evaluation 


While the bulk of global level M&E work rests with existing 
functions across IA2030 partners, IA2030 Working Groups, 
working together and separately, and through the consultative 
engagement they manage, will play a supportive role in driving the 
IA2030 M&E cycles, including:


• collective review and analysis of performance results reported on 
an annual basis against the SP targets and indicators;


• supporting in-depth technical review of indicator trends and 
supplemental analyses to identify potential root causes of success 
and failure;


• addressing feedback from SAGE; 


• identification of resource (technical, financial, and advocacy) 
availability and gaps; and


• bringing forward recommendations to address performance results 
and resource gaps to the Coordination Group and IAPC.
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IA2030 Coordination


3.1 IA2030 Coordination Group 


Synonymous with its name, the Coordination Group is expected to 
initiate and maintain efficient alignment and harmonization across 
operational levels, technical and functional areas of focus. This will 
require a regular and sufficient flow of information and feedback loops, 
from the Working Groups, consultative engagement and respective 
partner organizations.


Meeting on a monthly basis, core partners maintain a regular (and 
more informal) dialogue in support of IA2030 implementation. 


The IA2030 Coordination Group will have the following objectives:


• Consider input received through transparent and participatory 
consultative engagement processes undertaken by Working 
Groups, helping drive solutions to address operational bottlenecks 
and technical alignment. 


• Advise on the preparation of formal IA2030 reports (e.g., for WHA, 
SAGE) and set the agenda for IAPC meetings. 


• Ensure appropriate links and coordination at global levels with 
disease-specific initiatives and other relevant health or development 
agendas (e.g., RMNCH, PHC, UHC, etc.). 


• Synthesize and communicate annual IA2030 progress, including 
recommendations from leadership (IAPC and WHA) and technical 
advisory bodies (RITAGs, SAGE) to country, regional, and global 
stakeholders 


• Manage/oversee the IA2030 learning agenda, by reviewing 
documentation of active learning across the partnership and at 
different levels to prepare for the review after three years of 
implementation


3.2 Membership


To be eligible for Coordination Group membership, the following will 
apply:


• Director-level (or equivalent) position in oversight role focused on 
implementation at global levels


3
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• Within a leading immunization technical agency or partner 
organization


• Brings institutional accountability as well as important connections 
extending to other global health or development initiatives


• Can mobilize resources, ensure synergies and drive collective 
action at the operational level


• Has been involved in leading development of the IA2030 strategy 
and Framework for Action


Based on the above selection criteria, the following membership is 
proposed for the first three years of IA2030 implementation, to be re 
evaluated/rotated following collective learning an formal assessment 
to be conducted in 2023:


• WHO (Director, IVB) co-Chair


• UNICEF (Associate Direction & Chief of Immunization) co-Chair


• Bill & Melinda Gates Foundation (Deputy Director, Health Funds 
and Partnerships)


• Wellcome Trust (Head, Vaccines Programme)


• Gavi Secretariat (Managing Director, Country Programmes)


• US Centers for Disease Control and Prevention (Global Immunization 
Division)


• Gavi CSO Constituency


• Director, Global Polio Eradication Initiative (GPEI)


• Director, The Coalition for Epidemic Preparedness Innovations 
(CEPI)


Invitations to Coordination Group meetings will be extended on a 
regular basis to individuals leading the Working Groups, as well as 
other Directors of disease-specific initiatives (e.g., M&RI, YF, etc.). 


3.3 Meeting materials


Meeting materials will be designed to support the information flow 
needed to implement monitoring, evaluation, and action cycles, with 
feedback loops across the broader global ownership and accountability 
ecosystem and governance structures. Meeting materials are expected 
to include a synthesis of issues raised and recommendations from 
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the most recent consultative engagement processes moderated by 
Working Groups, as well as regular updates from disease-specific 
initiatives.


Key to support the group’s coordination function will be the IA2030 
scorecards. These will display IA2030 impact goal and strategic 
priority objective indicator results (baseline and annual reporting).  
IA2030 scorecards are expected to eventually be available in a 
publicly accessible, web-enabled format for the set of impact goal 
and SP objective indicators monitored at global level.  


Annually, Working Groups will prepare an interpretation of trends 
in the indicators related to their technical area for those indicators 
monitored at global level. This summary may also capture updates 
from relevant evaluations or special studiesVIII and will serve to 
highlight actions needed by members of the Coordination Group (or 
IAPC) and by other stakeholders to make progress towards IA2030 
targets. Accompanying the IA2030 Scorecards, the annual interpretive 
summaries could be considered for dissemination via IA2030 website, 
the WHO Weekly Epidemiological Review, and other communications 
channels as recommended by the C&A Working Group to foster 
transparency and accountability of the global partnership model to 
participants in the Consultative Engagements and other stakeholders 
at regional and country levels.


3.4 Expected outcomes


Expected outcomes of the Coordination Group will focus on action-
oriented, timely and transparent responses to address issues raised 
through Working Groups and the consultative engagement which may 
result in the following:


• Initiation of agency-specific policy and decision processes (e.g., 
items on agenda of WHO SAGE, Gavi PPC/Board);


• Mobilization of resources (technical, advocacy, and/or financial) at 
global, regional, and country levels;


• Introduction of organizational and operational changes to increase 
integration across disease-specific initiatives and of immunization 
with other health services; and


• Proposed recommendations and actions for consideration by the 
IAPC (and ultimately the WHA).


VIII  This may include data on other indicators outside of the core global-level set that may be monitored by countries and regions
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3.5 IA2030 Coordination support


A small ‘virtual’ IA2030 Coordination Support team, will be created 
with dedicated staff from partner organizations to provide logistics 
and technical support to the IA2030 Coordination Group and 
associated structures. Serving much like a Secretariat, this team will 
be responsible for functions such as:


• Routine support to and coordination across Working Group co-
leads, including preparation, documentation, and other logistics 
to implement transparent and inclusive consultative engagement  
processes;


• Meeting preparation and follow up for monthly meetings of the 
Coordination Group, including reporting to the IAPC; 


• Managing and maintaining the IA2030 website; and


• Facilitating M&E processes at the global level, including the 
management of the IA2030 scorecards.
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IA2030 Leadership


4.1 IA2030 Partnership Council 


As a high-level body, the IA2030 Partnership Council (IAPC) is 
comprised of senior leaders from immunization partners operating at 
the global level and representatives from countries, regions and civil 
society. Its purpose is to advance the political leadership and advocacy 
needed to coordinate and prioritize actions across partners to realize 
the IA2030 vision. In so doing, the IAPC reinforces, complements and 
builds upon existing structures at national and regional levels and 
brings global partner focus on priority technical areas, implementation 
bottlenecks, status of progress against global immunization targets 
and partner commitments. 


The IAPC and its support mechanisms are designed to jump start the 
IA2030 decade with the following key objectives:


1. Monitor review and report progress against IA2030 targets and 
global partner support;


2. Advocate, invest and align on identified key actions to enhance 
progress; and 


3. Mobilize political leadership and drive global, regional and country 
partner action.


4.2 Membership


The IAPC is the political leadership of IA2030. Its members bring 
critical links to the broader global health agenda. Country and 
regional representation will be established on rotating basis, as will 
representation of civil society through the Gavi CSO constituency. 


The membership will initially comprise approximately 10-12 individuals, 
including:


• WHO – Deputy Director General 


• UNICEF – Deputy Executive Director, Programmes 


• Gavi Secretariat – Deputy CEO


• Bill & Melinda Gates Foundation – Director, Global Delivery 
Programs


• World Bank – Global Director, Health, Nutrition and Population


4
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• US Centers for Disease Control and Prevention – Director, Center 
for Global Health


• US National Institutes of Health/NIAID 


• International Federation of the Red Cross 


• 3 Regional Directors (2 from WHO; 1 from UNICEF) 


• Gavi Civil Society Organization (CSO) Constituency  


• 2-3 members from regional political bodies, such as the African 
Union (AU) and the European Union (EU)IX


At its inaugural meeting, the IAPC members will be asked to identify and 
nominate a number of esteemed ‘free-thinkers’ as non-representational 
members, bringing complementary and non-institutional perspectives 
to the table. 


In terms of leadership for the council, one of three Chairs of the IAPC 
would alternate between WHO and UNICEF each year, with the other 
two selected from the remaining IAPC members for the initial term of 
three years, including one representing civil society.


Through the Coordination Group, IAPC members will be connected 
to the workings of SAGE, key disease-specific initiatives, Universal 
Health Coverage, and the World Health Assembly.


4.3 Meeting materials


The IA2030 Partnership Council will meet (at a minimum) twice a year 
as an important means to maintain momentum and advance the vision 
for the decade. It is envisaged meetings will be organized subsequent 
to the October SAGE meetings (or other important immunization 
partner meetings) as important touch points and then again ahead 
of the WHA sessions where IA2030 monitoring reports are to be 
presented.


As such, meeting materials will support the annual IA2030 progress 
review processes, including reports on M&E framework results as 
well as potentially reports on partners’ pledged commitments (e.g., 
political will and advocacy, technical capacity support, financial or in-
kind resources, policy and programmatic actions), and actions needed 
to deliver against existing commitments and solicit new commitments. 


IX  These members from regional political bodies would rotate every two to three years.
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As additional meeting input, SAGE and other IA2030 Coordination 
Group recommendations on actions and areas for further focus will be 
synthesized for discussion at IAPC meetings.


4.4 Expected outcomes 


Expected IAPC meeting outputs include documented pledged 
commitments,X responses to and recommendations for the IA2030 
Coordination Group and Working Groups, and an action plan to 
advocate and mobilize support for IA2030.


IAPC meeting outcomes will focus on decisions related to the following 
topics:


• Coordinated planning across immunization partners (countries, 
communities, regions, global) to achieve measurable improvements 
in immunisation worldwide 


• Improved transparency and performance monitoring across the 
partnership and accountability checks to support/motivate 
partners to fulfil commitments


• Improved targeting of coordinated action across levels (country, 
communities, regions, global) to respond where there is greatest 
need 


Agreed actions will be issued as updates to existing pledges and 
commitments the IAPC have made at the start of the IA2030 
decade will be posted on the IA2030 website each year. In 
addition, a short report on global immunization accountability 
and progress towards IA2030 targets and goals and agreed new 
actions will be prepared in advance of WHA every two years.XI 
This will be an important process to bring partners such as Gavi, 
COVAX and other disease-specific initiatives together to align 
towards broader goals. 


4.5 An independent review by technical agencies


The implementation of the IA2030 global partner O&A model will benefit 
from independent review steps. As critical for the “accountability” part to 
work, this review helps hold the implementing organizations and global 
partners accountable to the IA2030 mission throughout the decade. 


X  Including new multi-year or annual pledges and planned actions to address any delays or gaps in existing pledges.
XI  Beyond the three-year term limit of the IAPC, expectation would be that reporting continues every two years (2024, 2026 and 2028).
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On an annual basis, building on National Immunization Technical 
Adivsory Groups (NITAGs) and Regional Immunization Technical 
Advisory Groups (RITAGs), WHO’s Strategic Advisory Group 
of Experts on Immunization (SAGE) will review and assess the 
technical strategies across IA2030 strategic priority areas, providing 
technical guidance as needed on topics elevated by Working Groups 
or requested by the Coordination Group on behaf the IAPC.


It will review the IA2030 M&E Framework at its October meeting. 
SAGE findings will be among the feedback to the subsequent IAPC and 
as relevant to WHA.  As such, the role of the SAGE will be to provide:


• Recommendations to Working Groups on technical strategies


• Recommendations to regions on actions for advocacy, resources, 
and technical assistance


• Recommendations to IA2030 Coordination Group on potential 
areas for process improvement


• Recommendations to IAPC, on actions for advocacy, resources, 
and technical assistance


4.6 Reporting to the World Health Assembly (WHA)


IA2030 is country-owned and people-centered and ultimately, countries 
are accountable for the health and well-being of their populations. 
While IA2030 aims to be a social movement across all sectors - public, 
private, and non-profit - the commitment of country governments to 
immunization is essential to build and sustain national immunization 
program capacities and achieve disease control, elimination, and 
eradication goals for this new decade.


The WHA, the world’s representative body making political 
commitments on behalf of country governments, is a unique and 
essential part of any global health strategy, including IA2030. It is the 
forum to formalize national government commitments to immunization 
and to build collective will towards addressing cross-border disease 
threats such as the COVID-19 pandemic. As such, it is critical to the 
IA2030 ownership and accountability ecosystem.  


In August 2020,XII the WHO Member States committed to IA2030 
through a WHA decision. They also requested the WHO Director-
General to continue to monitor immunization progress and to report 
biennially as a substantive agenda item to the WHA, starting at the 
75th WHA in May 2022.


XII  August 2020 WHA 73 Decision (9) – IA2030
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The IAPC, as the leadership body of IA2030, will fulflill this reporting 
function. It will be responsible for approving the set of progress 
updates, actions, and recommendations provided to the WHA at 
determined intervals. As such, these biannual reports on IA2030 will 
include outcomes from the IAPC, transparently sharing with Member 
States the commitments and contributions of partners to achieving 
IA2030 goals.
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1.1. In August 2020, the Seventy-Third World Health Assembly endorsed the 
Immunization Agenda 2030: A Global Strategy to Leave No One Behind 
(IA2030) in resolution WHA73/(9). IA2030 defines what needs to happen to 
achieve the IA2030 vision of a world where everyone, everywhere, at every age 
fully benefits from vaccines for good health and well-being. 


1.2. IA2030 is a global strategy created for the global community and requiring broad 
ownership by all immunization and non-immunization stakeholders, including those 
involved in health system strengthening and disease-specific initiatives. While 
WHO was asked to lead the development of IA2030, all stakeholders co-created, 
co-developed and now co-own it. IA2030 has been designed to respond to the 
interests of each and every country, regardless of income level or geography. 
Recognizing that the most important actions for success must be taken by 
individual Member States, IA2030 aims to reinforce country ownership for planning 
and implementing effective and comprehensive vaccination programmes.


1.3. IA2030 will become operational through four critical elements: 


• regional and national strategies (operational planning); 
• a mechanism to ensure ownership and accountability (O&A); 
• a monitoring and evaluation (M&E) framework to guide implementation; 
• and communication and advocacy (C&A), to ensure that immunization remains 


high on the health agenda and to rally support for IA2030.


1.4. At this pivotal moment for immunization, implementation of IA2030 will initially 
focus on a comprehensive response to the COVID-19 pandemic and a repair 
to the damage it has caused. An urgent priority is the rapid and equitable scale-
up of COVID-19 vaccines in all countries. For the many countries without adult 
immunization programmes, this presents a major challenge. In addition, the current 
focus on COVID-19 draws resources away from existing vaccination activities, 
requiring countries to address the disruption to their immunization and other 
essential primary health care services. 


1.5. These challenges set the immediate priorities for IA2030 implementation. 
IA2030 will support urgent collective action to catch up on missed vaccinations 
and rebuild essential services. IA2030’s commitment to eliminating equity gaps, 
particularly reducing the numbers of “zero-dose” communities (those not receiving 
any essential vaccines), will be more important than ever as countries wrestle 
with the dual challenges of introducing COVID-19 vaccination and maintaining 
and strengthening existing immunization programmes. Children in remote rural 
settings, urban slums and conflict-affected communities must not be left behind 
as the world recovers from COVID-19.


1.6. Rebuilding of immunization programmes in this way will also make a major 
contribution to the strengthening of primary health care systems. Effective 
childhood and adult immunization programmes, including COVID-19, will lie at the 
heart of resilient and sustainable primary health care systems that will be central 
to future global health security. 
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Purpose
1.7. The purpose of this Framework for Action is to describe how each of the four 


critical elements will be integrated to ensure successful implementation of the 
IA2030 strategy to achieve the IA2030 vision. 


1.8. The document first summarizes a set of overarching considerations, and then 
addresses the following aspects:


• How each of the four critical elements work together as a “Framework for 
Action” (Section 2). 


• How they will be translated into implementation at country, regional and global 
levels (Section 3).


• Additional considerations given the current context of COVID-19 (Section 4). 
• How a Learning Agenda will help inform the path ahead (Section 5).


 An Annex provides a more detailed description of the M&E component.


1.9. First prepared in November 2020, this document has been updated to reflect 
feedback from consultations to date with WHO Member States1 and the WHO 
Executive Board, as well as input from other stakeholders. 


1.10. As a living document, this guidance will be updated based on early implementation 
experience, new priorities and challenges, and likely needs during the next decade. 
In particular, IA2030 indicators will require critical review and adaptation in light of 
the evolving COVID-19 pandemic and its effect on immunization programmes. The 
IA2030 Learning Agenda provides an initial framework for updating this document. 


IA2030 Co-development 
1.11. During 2019, the IA2030 strategy and vision core document was co-developed with 


Member States and partners committed to improving immunization outcomes. This 
co-development approach continued in 2020 and 2021, and has underpinned the 
development of the operational elements described in this paper. 


1.12. Implementation planning for IA2030 draws on the lessons learned from the Global 
Vaccine Action Plan (GVAP)2. In addition, each of the four operational elements has 
been shaped by broad stakeholder inputs: 


• Development of the Ownership & Accountability model and operational 
planning guidance has been led by the core team of IA2030 partners3. 
Extensive consultations were held in July and August 2020 with a diverse range 
of stakeholders, including senior government officials, national immunization 
programme managers, and representatives from National Immunization Technical 
Advisory Groups (NITAGs), academia, non-health sectors, civil society organizations 
(CSOs), and development partners from low-, middle- and high-income countries.


1. Consultations with WHO Member States took place on December 2020 and 8 April 2021.


2. https://www.who.int/publications/i/item/the-global-vaccine-action-plan-2011-2020-review-and-lessons-learned-strategic-advisory-group-of-
experts-on-immunization


3. IA2030 Core Team has been co-led by WHO and UNICEF, with members from the Wellcome Trust, Bill & Melinda Gates Foundation, the Gavi 
Secretariat, US Centers for Disease Control and Prevention, and the Gavi Civil Society Organisation (CSO) Constituency.
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• The Monitoring & Evaluation approach has been developed by a taskforce with 
representatives from countries and regions, in collaboration with core IA2030 
partners, the seven IA2030 strategic priority Working Groups, and in consultation 
with a “sounding board” that included additional representatives from countries, 
WHO Regional Offices, the WHO Strategic Advisory Group of Experts (SAGE), 
academia and CSOs. At its October 2020 meeting, SAGE reviewed draft O&A 
and M&E models. This document incorporates revisions recommended by SAGE, 
as well as additional input from development partners. 


• A Communications and Advocacy (C&A) strategy was co-created with input 
from immunization partners, communications and advocacy experts, and CSOs at 
the country, regional and global level. Input was gathered through national and 
regional surveys, interviews, focus group discussions and from the extensive O&A 
national consultations. The co-created strategy is now being operationalized 
through a collaborative effort to bring to life the proposed launch activities, 
a messaging framework and structures to ensure continuous engagement 
throughout the decade.


Guiding principles
1.13. The Framework for Action draws on the following principles:


• Instilling broad ownership to achieve the IA2030 vision among all immunization 
and non-immunization stakeholders, including those involved in health system 
strengthening and disease-specific initiatives. Country ownership is key to 
achieving the IA2030 vision because the most important actions will be the 
responsibility of individual countries.


• Leveraging and strengthening existing mechanisms for coordination, 
accountability, planning, M&E and advocacy at country, regional and global levels. 


• Promoting continuous quality improvement cycles using timely, reliable and 
fit-for-purpose data.


• Building and strengthening stakeholder accountability and technical alignment 
to address country needs. 


• Aligning and harmonizing with existing regional and national plans and global 
strategies, including the Sustainable Development Goals (SDGs), Universal Health 
Coverage (UHC) and Gavi 5.0.
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2. IA2030 FRAMEWORK FOR ACTION


Figure 1. IA2030 Framework for Action with four operational elements to drive implementation


Vision
A world where everyone, at every age, fully benefits 


from vaccines for good health and well-being


IA2030
Global Strategy


Including seven strategic priorities 
and technical annexes


Advises


D
ri
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1
Coordinated operational planning
supported by technical annexes


2
Monitoring & 
Evaluation framework
with action-based indicators


3
Ownership & 
Accountability framework
to drive commitments for action


Immunization 
Agenda 2030 
Implementation
Impact


2.1. Four key operational elements are integrated to empower and drive actions to 
advance the implementation of IA2030 (Figure 1).
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2.2. Each of these elements is critical for continuous quality improvement of immunization 
programmes and other progress required to achieve the IA2030 vision:


1. Coordinated Operational Planning with prioritized actions for implementation 
by countries, regions and partners, and supported by guidance provided in tech-
nical annexes for each of the seven IA2030 strategic priorities. 


2. Monitoring & Evaluation (M&E) with action-based indicators to monitor and 
evaluate progress toward IA2030 goals and strategic priority objectives, to 
inform corrective actions when needed. 


3. Ownership & Accountability (O&A) with structures and platforms to ensure 
commitments by stakeholders are captured, technical support is facilitated and 
aligned, and progress is tracked.


4. Communication and Advocacy (C&A), a cross-cutting enabler that will drive 
coordinated messaging and action at key moments to deliver on accountability 
objectives throughout the decade.


Coordinated Operational Planning


2.3. Coordinated operational planning by Member States, regional bodies, development 
partners and civil society is the means to translate the vision of IA2030 into 
concrete, near-term actions. Taking into account national context and expertise, 
Member States will incorporate prioritized aspects of IA2030 into their national 
strategies and plans as they are updated. Initial priorities will include scaling up 
of COVID-19 vaccination and recovery of immunization and other essential health 
services to at least pre-COVID-19 levels.


2.4. IA2030 operational planning is fully coordinated with existing mechanisms (such 
as RITAGs and NITAGs) used by regions and Member States as they set regional 
and national immunization priorities, and develop implementation plans to achieve 
health-related SDG targets. It will also take into account timebound initiatives (e.g. 
COVAX), complement Gavi’s 2021-2025 strategy, and seek integration of disease-
specific initiatives. While planning processes will vary across countries and regions, 
they will incorporate similar key steps to ensure that immunization needs are fully 
understood, gaps are covered, prioritization is locally relevant and realistic and 
meaningful targets are set, and sufficient resources are committed.


2.5. Key planning steps include assembling relevant stakeholders from within and beyond 
immunization and health to review evidence and lessons learned, to understand 
root causes and to identify improvement needs. Planning processes should refer to 
best practice and draw on up-to-date technical guidance (such as that provided 
in the IA2030 technical annexes). To support country planning, WHO is releasing 
updated guidance on developing national immunization strategies. It will also 
be important for CSOs and development partners to align their contributions to 
achieving IA2030 goals and targets. 


2.6. IA2030 operational planning will also reinforce alignment and integration across 
initiatives to control, eliminate and eradicate specific diseases, such as those for 
polio and measles and rubella. In defining its new endgame strategy, the Global 
Polio Eradication Initiative (GPEI)4 articulates its commitments to IA2030 and 


4. Polio strategy not yet available.
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demonstrates how the integration of polio eradication and essential immunization 
activities will contribute to IA2030 strategic priorities. Similarly, the Measles 
& Rubella Initiative’s new ten-year strategic framework5 explicitly identifies 
contributions to each IA2030 strategic priority, facilitating integration into national 
and regional planning processes.


Monitoring & Evaluation


The IA2030 Monitoring & Evaluation (M&E) Framework has action-based indicators 
intended to empower implementation of monitoring, evaluation and action (ME&A) cycles, 
including effective feedback loops at country, regional and global levels.


2.7. ME&A cycles, facilitated through regular independent technical review at country, 
regional and global levels, encourage immunization programme stakeholders to 
continuously ask the questions:


• How are we doing? (Monitor)
• How can we do it better? (Evaluate)
• Who is responsible, for doing what, to make improvements? (Act) 


2.8. The M&E Framework includes tailored indicators to enable the use of data for 
action to continuously improve immunization programmes at all levels. It provides 
indicators to monitor progress towards the three IA2030 impact goals and the 21 
objectives within its seven strategic priority areas (Figure 2).


5. Available at: https://measlesrubellainitiative.org/learn/the-solution/the-strategy/
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Impact Goal Indicators 
2.9. There are seven impact goal indicators (Table 1). They are outcome and impact 


measures common across all levels (country, regional and global) and designed to 
track progress toward the three IA2030 impact goals. Progress made in achieving the 
impact goal indicators will be assessed against predetermined targets. A detailed 
description of each impact goal indicator, including target-setting methods and key 
uses of the indicator for monitoring, evaluation and action, is provided in Annex 1.


3 Impact Goals


Impact Goal Indicators


Strategic Priority 
Objective indicators


21 Strategic Priorities Objectives


1 Reduce mortality and morbidity from vaccine-preventable 
diseases for everyone throughout the life course


7 indicators across global, 
regional, and country levels


15 global indicators


Additional indicator options 
for regions and countries to 


tailor M&E Frameworks 
based on context


2 Leave no one behind, by increasing equitable access and 
use of new and existing vaccines


3
Ensure good health and well-being for everyone by 
strengthening immunisation within primary health care and 
contributing to universal helth coverage and sustainable 
development


Figure 2. IA2030 Goals, Objectives, and Indicators
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Strategic Priority Objective Indicators 
2.10. Strategic priority objective indicators are designed to track performance towards the 


21 IA2030 strategic priority objectives. They will also help to identify potential root 
causes of success and failure so that actions to improve programme performance 
can be recommended and implemented. These indicators are a combination of 
input, process, output and outcome measures, reflecting the need for performance 
monitoring at country, regional and global levels. Global targets have not been set 
for strategic priority objective indicators due to wide country and regional variations. 
Regions and countries are encouraged to assess the baseline for each indicator and 
to set targets for these indicators that reflect local context. 


• Country strategic priority objective indicators are intended to be used 
by country bodies to assess progress, recommend actions for immunization 
performance improvement, and to inform prioritization and allocation of 
resources and policy development at facility, sub-national and national levels. 
To supplement global and regional indicators, WHO and UNICEF Country and 
Regional Offices are encouraged to support Member States to select additional 
strategic priority objective indicators for M&E of national health or immunization 
plans and strategies that are tailored to local needs and context. 


Table 1. Proposed IA2030 Impact Goal Indicators and Targets


Impact Goal Indicator 2030 Target
1


Prevent Disease


Save lives 1.1 Number of future deaths averted through 
immunizationi


50 million future deaths averted globally


Control, eliminate & 
eradicate VPDs


1.2 Number and % of countries achieving 
endorsed regional or global VPD control, 
elimination and eradication targetsii


All countries achieve the endorsed regional 
or global VPD control, elimination and 
eradication targets


Reduce VPD 
outbreaks


1.3 Number of large or disruptive VPD outbreaksiii All selected VPDsiii have a declining trend 
in the global annual number of large or 
disruptive outbreaks


2


Promote Equity


Leave no one behind 2.1 Number of zero dose children 50% reduction in the number of zero dose 
children at country, regional, and global 
levels


Provide access to all 
vaccines


2.2 Introduction of new or under-utilized 
vaccinesiv in low and middle income countries


500 vaccine introductions


3


Build strong 
immunization 
programmes


Deliver across the life 
course


3.1 Vaccination coverage across the life course 
(DTP3, MCV2, PCV3, HPVc)v


90% global coverage for DTP3, MCV2, PCV3, 
and HPVc


Contribute to PHC/
UHC


3.2 UHC Index of Service Coverage Improve UHC Index of Service Coverage at 
country, regional, and global levels


i. Vaccine antigens included: HepB, Hib, HPV, JE, measles, MenA, Streptococcus pneumoniae, rotavirus, rubella, yellow fever, diphtheria, tetanus, pertussis, 
BCG. Measured relative to zero coverage levels (absence of vaccination); target includes deaths averted over the lifetime of the birth cohort by vaccines 
given during 2021-30. 


ii. Eradication (polio), elimination of transmission (measles, rubella), elimination as a public health problem (MNT, hepatitis B), control (Japanese encephalitis)


iii. Large or disruptive outbreaks of measles, polio, meningococcus, yellow fever, cholera, and Ebola will be defined based on criteria for each disease. 


iv. Vaccines included: HepB birth dose, Hib, HPV, IPV2, MCV2, PCV, rotavirus, rubella, DTP booster, COVID-19, JE, YF, MenA, multivalent meningitis, typhoid, 
cholera, dengue, rabies, HepA, influenza, varicella, and mumps. Malaria and other relevant vaccines will potentially be included when recommended.


v. COVID-19 vaccination coverage will potentially be included.
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• Regional strategic priority objective indicators are intended for use by regional 
bodies to assess progress, recommend actions for performance improvement and 
to inform tailored technical support to countries.6 To supplement global indicators, 
WHO and UNICEF Regional Offices are encouraged to select additional strategic 
priority objective indicators that are tailored to regional needs and context. 


• Global strategic priority objective indicators (n=15) are intended to assess 
progress and be used to recommend actions for performance improvement 
at the global level and to highlight critical performance gaps that need to be 
further evaluated and tackled at regional and country levels (Table 2). A detailed 
description of each indicator is provided in Annex 1.


6. Guidance for selection of regional and country strategic priority objective indicators is provided in Annex 1.


© WHO / Blink media - Uma Bista
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Table 2. Proposed IA2030 Global Strategic Priority Objective Indicators (n=15)


SP 1: 
Immunization 
Programmes 
for PHC/UHC


1.1 Proportion 
of countries 
with evidence 
of adopted 
mechanism 
for monitoring, 
evaluation and 
action at national 
and subnational 
levels


1.2 Density 
of physicians, 
nurses and 
midwives 
per 10,000 
population


1.3 Proportion of countries with on-time 
reporting from 90% of districts for suspected 
cases of all priority VPDs included in nationwide 
surveillance


1.4 Proportion 
of time with 
full availability 
of DTPcv and 
MCV at service 
delivery level 
(mean across 
countries)


1.6 Proportion 
of countries 
with at least 1 
documented 
individual serious 
AEFI case safety 
report per million 
total population


SP 2: 
Commitment 
& Demand


2.1 Proportion of countries with 
legislation in place that is supportive 
of immunization as a public good


2.2 Proportion of countries that have implemented behavioural or social strategies (i.e., 
demand generation strategies) to address under-vaccination


SP 3: 
Coverage & 
Equity


3.2 DTP3, MCV1, and MCV2 coverage in the 20% of districts with lowest coverage (mean across countries)


SP 4: 
Life course & 
Integration


4.1 Breadth of protection (mean coverage for all WHO-recommended vaccine antigens, by country)


SP 5: 
Outbreaks & 
Emergencies


5.1 Proportion of polio, measles, meningococcus, yellow fever, cholera, and Ebola outbreaks* with timely detection and response


SP 6: 
Supply & 
Sustainability


6.1 Level of health of the vaccine 
market, disaggregated by vaccine 
antigens and country typology**


6.2 Proportion of countries whose domestic 
government and donor expenditure on primary 
health care increased or remained stable


6.3 Proportion of countries whose 
share of national immunization 
schedule vaccine expenditure funded 
by domestic government resources 
increased


SP 7: 
Research & 
Innovation


7.1 Proportion of countries with an 
immunization research agenda


7.2 Progress towards global research and development targets***


* Includes only outbreaks with an outbreak response vaccination campaign
** Following attributes will be measured: supply meeting demand; individual supplier risk; buffer capacity; long term competition
*** Targets will be set no later than 2022 and endorsed by SAGE


2.11. Through monitoring and analysis of IA2030 indicator progress, independent 
technical review bodies can recommend areas for further in-depth evaluation to 
be conducted by national and regional bodies and IA2030 Working Groups, as 
described in the next section. Evaluation of policies, strategies, and interventions 
within each strategic priority will be encouraged at country, regional, and global 
levels as integral to ME&A cycles. Diverse evaluation methods will be needed to 
assess policies, strategies, and interventions across different contexts. Evaluation 
efforts conducted by Working Groups would be informed through Consultative 
Engagement with countries, regions, partners, and civil society, as well as feedback 
from independent technical review groups (e.g., SAGE, RITAGs) and the global-level 
IA2030 partnership.
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Ownership & Accountability


2.12. Achieving the vision laid out in the ten-year IA2030 strategy will depend on 
numerous and varied stakeholders, each taking on agreed responsibilities to 
achieve the stated goals (ownership). Ensuring these contributions are understood, 
executed and monitored, a process for checking responsibilities across stakeholders 
(accountability) will help countries and partners remain on track. 


2.13. As such, the O&A model for IA2030 makes visible the commitments made by different 
stakeholders and ensures accountability by regular monitoring. Supported by the 
IA2030 M&E Framework, partners at all levels will have the data to review progress and 
performance against milestones so that they can take corrective actions when required. 


2.14. As highlighted by the UN’s Independent Accountability Panel’s 2020 Report7, an 
effective accountability framework relies on four interconnected pillars, prompting 
the following questions: 


• Commit: Have we committed to specific goals, defined responsibilities and 
required resources?


• Justify: Have our decisions and actions to strengthen the achievement of goals 
and rights been justified by evidence, rights and rule of law?


• Implement: Will we monitor and review data, including through independent 
review, enact remedies, and take necessary action? 


• Progress: Will we continuously make effective, efficient and equitable progress 
toward agreed rights and goals? 


2.15. This “good practice” framework guides the design of an O&A approach, integrating the 
necessary structures, tools and information flow (Figure 3). 


2.16. In creating the approach to O&A, Member States and development partners have 
called for more systematic and coordinated use of existing structures across country, 
regional and global levels. In addition, the shared contributions of development 
partners (including the private sector) and CSOs should be tailored to specific 
country and regional contexts, with increased visibility and consolidation of vaccine-
preventable disease-specific initiatives.


7. UN Secretary-General’s Independent Accountability Panel (IAP) for Every Woman Every Child. 2020 Report. Geneva: World Health Organization; 2020
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Figure 3. IA2030 Information flow, supported by four operational elements  
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A global level partnership model
2.17. The global level partnership model for IA2030 provides an overarching ‘umbrella’ 


forum for immunization intended to represent the interests of all countries, give 
voice to civil society stakeholders, and cover all vaccine-preventable diseases. It will 
do so by combining consultative engagement processes through working groups, 
operational alignment through a Coordination Group, and political leadership through 
a Partnership Council. It will use newly designed tools to bring greater visibility and 
evidence to inform decisions across partners to drive corrective actions at country, 
regional and global levels to achieve the IA2030 vision. 


2.18. As such, the model comprises three interrelated pillars as depicted below (Figure 4), 
each playing an important role to form the basis of the IA2030 global partnership. 
Working together, the components address a critical gap in the overall O&A 
structures aligned to the decade’s new vision and strategy. The three components 
are presented below and will be further detailed in an O&A Annex to this Framework, 
currently in development.


Figure 4. The three components to IA2030 global level O&A model


A process to strengthen the “movement” 
of IA2030 –bringing in regions, countries, 


CSOs, donor voices to advise global 
partners on priorities and needed action.


IA2030 Coordination Group of core 
partners (Director level) meet monthly 
with timely follow-up, supported by 


small Secretariat


The operational driver for global 
alignment and coordinated action.


IA2030 Partnership Council of 10-12 
Senior leaders meet 2/year


(members include representation 
from country, regional and CSOs) 


and reporting to the 
World Health Assembly


The political leadership of IA2030, providing 
the ownership and accountability at global levels


• Strategic Priority (SP) technical working groups 
at operational level with representation across 
technical partners, including CSOs 


• Other cross-cutting thematic working groups 
(e.g., Comms & Advocacy, Monitoring & 
Evaluation, Resource Mobilization)


• Meet regularly to discuss issues of relevance, 
technical alignment


• Organize consultative sessions with broad 
partner engagement (per above).


Consultative Engagement Coordination


Leadership 
IA2030 Working Groups
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2.19. The following principles will guide the functioning of the global level O&A model: 


• Offers stakeholders something different: To avoid duplication, the model will 
maintain a focus on immunization, while also ensuring close engagement with 
broader health agendas, such as UHC and maternal, neonatal and child health.  


• Gives voice to all countries, regions and communities: The approach will ensure 
that all stakeholder groups can engage meaningfully in global-level deliberations. 


• Leverages country and regional structures: The model will use a variety of 
existing fora for reviewing development partner, CSO and Member State progress 
against pledges and targets, as captured in scorecards.


• Addresses fragmentation: The approach aims to build consensus and create 
incentives for partners to work more effectively across disease-specific initatives.


• Focuses on priorities: Dialogue at global levels and resulting actions will 
target priority countries and priority topics as identified through data analytics, 
consultative processes, and thematic working groups.


• Keeps a technical focus: To build on the valuable collaborations used for the 
development of IA2030 strategic priorities, IA2030 Working Groups will meet 
routinely to facilitate technical alignment in strategic priority areas, shaping 
global coordination and actions.


• Term-limited: In recognition of the complex and ever-evolving global health landscape, 
with its myriad of initiatives and numerous partner mechanisms, the model will have a 
limited term of three years, followed by a full review by the partnership to assess its 
value and determine its future.


Working Groups and Consultative Engagement
2.20. Working Groups were initially organized around the IA2030 strategic priorities to 


support the collaborative development of the IA2030 vision and strategy (2019) and 
technical annexes (2020). Working Groups will continue to play an important convening 
role during 2021-2023 to support focused discussions and technical alignment 
across thematic or cross-cutting areas of focus, including support for global M&E 
and C&A. They may complement, extend, incorporate, or be incorporated by existing 
mechanisms at global or regional levels such as those established for COVAX facility, 
Gavi 5.0 and/or disease-specific initiatives initiatives. Working Groups will shape 
regular discussions at the operational level, identify areas that require attention by 
regional or global actors, and feed into the global-level structures, including the 
Coordination Group and the IA2030 Partnership Council (IAPC) as described below. 


2.21. Consultative engagement with countries, regions, CSOs and other partners on 
IA2030 implementation topics will be organized to provide real-time exchange 
on immunization programme successes and challenges, and to offer peer-to-peer 
learning and knowledge sharing across sectors and countries. On a rotating basis, and 
based on topics proposed by countries and regions, Working Groups (or partnership 
constituencies or communities of practice) will be supported to host open, multilingual 
“virtual events” with structured format and facilitation to amplify participant 
contributions. These consultative engagement “touch points” will help identify and 
elevate issues for consideration by the Coordination Group and IAPC. As such, they 
contribute to the “movement” of IA2030, bringing in critical voices and perspectives 
from regions, countries and CSOs in a predictable and structured way and feeding into 
debates at the global level.
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Coordination
2.22. The IA2030 Coordination Group will comprise 7-8 Program Directors from leading 


immunization agencies and partners. In oversight roles at global levels, these 
individuals will consider input received through IA2030 Working Groups and 
consultative engagement, helping drive solutions to address operational bottlenecks 
and technical alignment. The Coordination Group will also advise on the preparation 
of formal IA2030 reports (e.g. for WHA, SAGE) and set the agenda for IAPC meetings.


2.23. Meeting on a monthly basis, core partners maintain a regular (and more informal) 
dialogue in support of IA2030 implementation. A small ‘virtual’ IA2030 Secretariat 
team will be created with dedicated staff from partner organizations to provide 
logistics and technical support to the IA2030 Coordination Group and associated 
structures.


Leadership
2.24. The IA2030 Partnership Council (IAPC) comprises 10-12 senior leaders from 


immunization partners operating at the global level as well as representatives from 
countries, regions and civil society. The IAPC reinforces, complements and builds 
upon existing structures at national and regional levels, and focuses global partner 
attention on priority technical areas, implementation bottlenecks, progress against 
global immunization targets and partner commitments. It has been created as 
an accountability mechanism (or governance structure) to jump-start the IA2030 
decade with three key objectives: 


• Monitor and review progress against IA2030 targets and global partner support
• Advocate for, invest in and align identified key actions to enhance progress 
• Mobilize political leadership and drive global partner action


© WHO / Sebastian Meyer


2.4_IA2030


SAGE meeting October 2021







18


Partner Commitments


2.25. Domestic financing will remain the most important contribution overall in immunization. 
Development partners and CSOs will specify their intended commitments and additional 
contributions, aligned to their technical roles and the IA2030 strategic priorities. This 
will ensure greater transparency and facilitate monitoring of their contributions, and 
promote accountability for the achievement of IA2030 goals. This process is currently 
being developed, and is intended to complement and align with existing pledging 
mechanisms such as Gavi, GPEI and others.


2.26. Commitments can take various forms. Some partners could commit financial support, 
human resources or logistical support (e.g. the management of the IA2030 Secretariat). 
Others could commit to take the technical lead on specific IA2030 strategic priority 
areas at the global, regional or country level, or to take on key roles in regional 
communication and advocacy.


2.27. At the global level, development partners and CSOs may map existing commitments to 
assess gaps and inform resource mobilization efforts. Ultimately, these commitments 
(current and new) could form part of the Scorecards (see next section) and be made 
available on the IA2030 website. Each year the IAPC will review progress against these 
pledges, with updates expected every 3-5 years. At the regional and country level, the 
frequency of pledging will be adjusted to regional and Member State planning cycles 
and will take place within existing coordination mechanisms.


Tailored Scorecards


2.28. Scorecards will be used to track progress as reported through IA2030 impact goal and 
strategic priority indicator results and pledged commitments for technical resources, 
advocacy resources, and financial resources. IA2030 scorecards will be used for two 
distinct objectives:


• To measure progress towards IA2030 impact goal and global strategic 
priorities and to see contributions made towards these from country, regional 
and global levels. 


• To measure progress against publicly pledged commitments by development partners 
and CSOs at the global, regional and country levels. 


2.29. The scorecards will be tailored for use by countries, regions and global-level actors. 
They will be used to inform decision-making and focus attention on priorities, highlight 
progress, encourage learning across Member States, support resource mobilization 
efforts, planning and collaboration and drive corrective action. The tailored approach 
will support greater accountability of countries, development partners and CSOs.


2.30. WHO will facilitate the development of global scorecards annually, compiling data from 
IA2030 M&E Framework indicators and other sources (e.g. pledges from partners). 
Scorecards will be reviewed at the global level by the IA2030 Partnership Council and 
independent technical review bodies. Scorecard templates will be provided to regions 
and countries to facilitate tailored monitoring, evaluation and action cycles.
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Communications & Advocacy as a 
cross-cutting enabler 


2.31. Communications and Advocacy (C&A) will be essential to underpin coordinated 
operational planning, Monitoring & Evaluation, and Ownership & Accountability, 
driving political commitment, country ownership and awareness of IA2030. 


2.32. The key objectives guiding the development of the C&A strategy are to:


• Ensure immunization remains high on the global health agenda and is integrated 
with broader themes such as the Sustainable Development Goals, Universal Health 
Coverage, nutrition and gender. 


• Ensure strong ownership of IA2030 by Member States to drive prioritization and 
progress on immunization.


• Reinforce accountability for progress on immunization goals, and to recognize 
and celebrate success.


2.33. The C&A strategy will develop an approach that is acceptable, both technically and 
culturally, in different regional and Member State contexts and helps to create a 
broad social movement for immunization. Language and concepts that are broadly 
accessible will be used so as to engage with all sectors of the community.


2.34. Key messages include the importance of immunization to global health security, its 
potential to provide the foundation for resilient and sustainable primary health care 
systems delivering universal health coverage, the importance of access and equity 
(including reaching zero-dose children), and the role of innovation to enhance the reach 
and impact of immunization programmes. 


2.35. A key to success for IA2030 will be ensuring ongoing partner participation and a 
sustained commitment to the shared vision. Therefore, central to C&A operationalization 
will be the creation of structures and activities to maintain momentum beyond the 
launch. A key aim will be to mobilize stakeholders regularly around important milestones 
and crucial moments, creating a drumbeat of activities throughout the decade. This 
will ensure that immunization remains high on global and regional health agendas, and 
help to generate a groundswell of support or social movement for immunization. C&A 
will collaborate closely with IA2030 Working Groups to align on priorities, identify 
engagement opportunities, coordinate action and strengthen accountability for 
IA2030 targets, and celebrate progress.


2.36. Flexible, adaptable initiatives, tailored to a range of audiences, will also help regions and 
Member States to contextualize data and evidence, and advance messages across a 
variety of platforms. The C&A strategy will align with the work of other communication 
initiatives to promote confidence in, and demand for, vaccines.
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3. IA2030 IMPLEMENTATION BY LEVEL
3.1. The IA2030 Framework for Action will be taken forward at country, regional and 


global levels, supported by the following key tools, structures and processes. 


Country-level implementation
3.2. Member States are ultimately responsible for implementing and financing IA2030 


through concrete, national plans and budgets, including those focused on COVID-19 
vaccine implementation and recovery of essential health services during the initial 
years of IA2030. Country commitments are critical to achieve and sustain national 
immunization targets and goals contributing to the shared IA2030 vision. 


3.3. Member States will prioritize elements of IA2030 according to their national and 
regional contexts. For example, many are likely to prioritize concrete, national plans 
focused on COVID-19 vaccine implementation and recovery of essential health 
services initially. Some countries with high coverage and well-resourced programmes 
may focus primarily on rebutting efforts to undermine confidence in vaccines on 
social media platforms. Other countries may also prioritize access to affordable, 
quality-assured vaccine supplies or strategies to target children being missed by 
integrated health services. Introductions of recommended vaccines not yet included 
in immunization programmes may be a primary priority for other countries. Each 
country working to address its respective priorities within IA2030 will contribute to 
achieving shared global impact.


3.4.  Member State implementation of IA2030 through their respective national strategies 
and plans (Table 3) will build upon:


• Technical input from experts: Tailored country support, coordinated through 
WHO and UNICEF regional offices, and leveraging national and regional technical 
advisory groups (e.g. NITAGs, RITAGs) will build upon guidance from SAGE to help 
ministries of health prioritize. Technical annexes for each IA2030 Strategic Priority 
will help Member States to identify actions to address programmatic priorities.


• Updated national immunization strategies and operational plans. Member 
States will progressively update national strategies and operational plans reflecting 
their emerging priorities in the context of COVID-19 response and recovery and 
longer-term IA2030 goals.


• Monitoring, evaluation and action (ME&A) cycles: Member States will be 
encouraged to implement ME&A cycles (including effective feedback loops) at 
all levels to: (1) measure and review IA2030 impact goal and strategic priority 
objective indicator data on a regular basis; (2) assess national/subnational and 
partner/CSO progress using tailored indicator scorecards or dashboards, identify 
potential root causes of success and failure, and identify areas for improvement; 
and (3) recommend, plan, implement and review actions to improve programme 
performance. These cycles will need to take into account the impact of COVID-19, 
such as when estimating baseline immunization coverage.
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• Strengthened, tangible contributions of different in-country stakeholders: 
Some countries may establish formal national accountability frameworks or build on 
independent health observatories that monitor progress on UHC. Other countries 
may build on existing and strengthened mechanisms such as inter-agency or health 
sector coordinating committees (ICCs, HSCCs), NITAGs or the Gavi Alliance Joint 
Appraisal process. Whether through new or existing platforms, partners will need 
renewed focus on holding each other accountable. This increased accountability 
for contributions across in-country partners will support more effective and 
coordinated implementation of national priorities. CSOs play a growing role, for 
example connecting national strategies to communities, to strengthen confidence 
in immunization and to identify marginalized populations with low immunization 
rates. Countries are encouraged to include CSOs in accountability mechanisms.
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Table 3. Country Implementation of IA2030 


Regional collaboration and support
3.5. Member States, development partners and civil society will work together to 


advance coordinated IA2030 implementation through regional technical and 
political fora. The initial priority in many regions is likely to be COVID-19 vaccine 
implementation, and recovery of immunization and essential services to pre-
COVID-19 baseline. Regions will need to tailor regional operational plans to emerging 
priorities arising after COVID-19 recovery is underway, and drive results to ensure 
that country programmes meet longer-term regional goals and targets aligned to 
IA2030. Communication and advocacy focal points will contribute to generating 
and maintaining support for immunization and IA2030’s goals. Views from across 
regions will be amplified through the consultative engagement process to inform 
and help hold accountable global level coordination and leadership processes.


COUNTRY IMPLEMENTATION OF IA2030
Commitment To achieve and sustain national and regional immunization goals & targets


Differentiated IA2030 Priorities According to country context (e.g.. coverage & equity, hesitancy, integration of services, outbreaks, 
quality assured vaccine supply, sustainability)


Advocacy & Communications National communication and advocacy platforms


   Coordinated Operational Planning   Monitoring & Evaluation  Ownership & Accountability


Tools  & Structures


• National Health Strategy
• National Immunization Strategy 
• Prioritized operational plans informed by 


experts (e.g., NITAGs, RITAGs, SAGE)


• IA2030 IG indicators, Global and Regional SP 
Objective indicators, and additional SP Objective 
indicators selected by countries tailored to needs 
and context


• Scorecards or dashboards to measure  national/
subnational & partner/CSO progress


• Monitoring frameworks (e.g., National Health 
Observatory; WHO-UNICEF JRF)


• WHA representation 
• Regional Committee representation
• NITAGs
• ICCs/ HSCCs 
• Civil Society platforms


Processes


• Coordination through country structures 
with inclusion of CSOs (e.g. Stakeholder 
engagement groups, Gavi Joint Appraisal 
process, Health Sector Coordinating 
Committee)


Monitoring, evaluation and action cycles (including 
effective feedback loops) at all levels: 


• Monitor: measure and review IA2030 indicator 
data on a regular basis 


• Evaluate: assess progress using tailored indicator 
scorecards and identify potential root causes of 
success and failure 


• Act: recommend actions for implementation, 
resource allocation and policy development


• Processes to increase accountability of 
government, partners & CSOs (e.g., Joint 
Appraisal in Gavi countries, National 
Accountability Frameworks) 


• Routine opportunities for consultative 
engagement  organized by Working Groups
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3.6.  Regional cooperation and support (Table 4) will be implemented by: 


• Tailoring IA2030 strategic priorities to regional priorities. Regional public 
health experts (e.g. RITAGs facilitated by development partners) will recommend 
key technical areas for focus across Member States and means to strengthen 
integration of immunization, including disease-specific initiatives, within UHC/
PHC. Regional priorities will be reflected in strategies, operational plans and M&E 
frameworks, contributing to global impact goals. They will include considerations 
of changes in approaches necessary where progress has plateaued and in light 
of targets endorsed by regional and global bodies. Regional structures such as 
RITAGs will assist Member States, development partners and CSOs to regularly 
monitor progress and systematically identify emerging priorities. 


• Member States determining regional priorities. Member states will review and 
decide on the recommendations from various regional structures (e.g. RITAGs) 
through Regional Committees, including responses to pandemic and epidemic-
prone diseases with the potential for region-wide impact. 


• Monitoring, evaluation and action (ME&A) cycles: Regions will also implement 
their ME&A cycles to: (1) measure and review IA2030 indicator data from countries 
on a regular basis; (2) assess regional/national and partner/CSO progress using 
tailored indicator scorecards, identify potential root causes of success and failure, 
and identify areas for improvement; and (3) recommend actions for improvement of 
regional performance and identify technical support needed for countries to plan 
and implement actions to improve programme performance. These cycles will need 
to take into account the impact of COVID-19, such as when estimating baseline 
immunization coverage. 


• Development partner coordination. Regional priorities will be reflected in 
regional operational plans with key focus areas for support across Member 
States. Initial plans are likely to include a stock-taking timepoint as countries 
emerge from the COVID-19 pandemic, allowing for regions to reset priorities. 
Development partners will pledge their commitments (e.g. support for specific 
technical functions) for IA2030, contributing to coordinated support to 
Member States and promoting greater accountability. Strengthened Regional 
Interagency Coordinating Committees (RICCs) can align development partner 
strategies to regional IA2030 priorities. Regional working groups (RWGs) 
coordinating development partner operational support to countries can be 
strengthened, with expanded remits and more systematic inclusion of CSOs.


• CSO commitments. CSOs will increase the transparency of commitments, roles 
and contributions to immunization. They will reflect their commitments in pledges.


• Shared commitments through regional political and economic mechanisms. 
Member States will guide the process of seeking commitments and monitoring 
progress through mechanisms at regional (e.g. African Union, European Union, 
Association of South-East Asian Nations) or sub-regional (e.g. Southern African 
Development Community) levels. Political commitments will complement technical 
commitments and mobilize the support of wider ownership and accountability by 
partners beyond immunization and health.
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Table 4. Regional Implementation of IA2030


REGIONAL IMPLEMENTATION OF IA2030
Commitment Regional


Differentiated IA2030 Priorities Regional communication and advocacy platforms


Advocacy & Communications Regional communication


   Coordinated Operational Planning   Monitoring & Evaluation  Ownership & Accountability


Tools  & Structures


• Regional IA2030 Plans
• 3-5 year regional operational plans 
• Regional Working Groups (e.g., strengthening 


of existing Gavi groups to include CSOs and 
coordinate support to non-Gavi countries)


• Regional Interagency Coordinating 
Committees 


• IA2030 Impact Goal indicators, Global and 
Regional SP Objective indicators, and additional 
SP Objective indicators selected by regions 
tailored to needs and context


• Scorecards with country and regional progress
• Scorecards for partner/CSO progress
• WHO-UNICEF Joint Reporting Form
• WHO Immunization Information System


• RITAGs
• Regional Committees
• Regional Working Groups 
• Other Regionally tailored structures (e.g., 


Regional Cooperation Organizations, 
Regional Accountability Councils)


Processes


• RITAGs facilitated by development partners  
recommend key technical areas for focus 
across Member States 


• Coordination with UHC and PHC
• Coordination with disease-specific initiatives


• Monitor: compile country data to report on 
indicators


• Evaluate: assess regional/national & partner/
CSO progress using tailored indicator scorecards 
and identify potential root causes of success and 
failure 


• Act: Recommend actions for regional    
perfomance improvement and identify technical 
support needed for countries


• Multi-year pledges from Partners/CSOs
• Routine opportunities for consultative 


engagement  organized by Working Groups


Global commitments
3.7. As presented above in Section 2 on O&A, Member States, development partners 


and civil society will work together at the global level to ensure the highest level of 
financial, technical and political commitment to IA2030. They will also coordinate 
responses in priority areas with a global reach, such as advocacy, vaccine supply, 
innovation and technical guidance. Initial commitments will prioritize COVID-19 
vaccine implementation (e.g. through COVAX and Gavi), as well as supporting 
efforts to re-establish routine immunization and essential services to pre-COVID-19 
baseline levels through 2022 and 2023. 


3.8. In addition, global partners and CSOs will be encouraged to implement regular 
ME&A cycles to: (1) monitor IA2030 indicator data from countries and regions on a 
regular basis; (2) evaluate progress to achieve Impact Goals and Strategic Priority 
Objectives, including independent technical review by SAGE, and (3) identify 
actions for performance improvement at the global level, and performance gaps to 
address at regional and country levels. Independent review by SAGE will include: 
a) assessing regional/national and partner/CSO progress using tailored indicator 
scorecards, and b) recommending actions for performance improvement, and areas 
for further evaluation by working groups and disease-specific initiatives to identify 
root causes of success and failure. ME&A cycles will need to take into account the 
impact of COVID-19 when estimating baseline for progress measurement.
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GLOBAL IMPLEMENTATION OF IA2030
Commitment To sustain the highest level of technical and financial commitment to IA2030


Differentiated IA2030 Priorities According to global function (e.g., coordination, vaccine supply, normative guidance, research & 
innovation, financing)


Advocacy & Communications Global Communication and Advocacy Focal Points


   Coordinated Operational Planning   Monitoring & Evaluation  Ownership & Accountability


Tools  & Structures


• IA Partnership Council (IAPC)
• IA2030 Working Groups
• Disease-specific strategies and road maps 


(e.g., GPEI, MRI)
• Other Global and Contributing Strategies 


(e.g., SDGs, UHC 2030, Gavi 5.0, COVAX, 
partner strategies)


• IA2030 IG indicators and Global SP Objective 
indicators


• WHO-UNICEF JRF
• WHO Immunization Information System
• Scorecards with country and regional progress
• Scorecards for partner/CSO progress


• IA Partnership Council (IAPC)
• Coordination Group
• WHO Strategic Advisory Group of Experts
• World Health Assembly


Processes


Operational plans by topics or SP as need arises • Monitor: country and global data on IG and SP 
indicators; compile partner/CSO data to report 
on progress


• Evaluate: assess progress using scorecards 
and identify potential root causes of success 
and failure 


• Act: for performance improvement at global level


• Multi-year pledges from Partners/CSOs
• Routine opportunities for consultative 


engagement  organized by Working Groups


Table 5. Global Commitments to IA2030 
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4. IA2030 IN THE CONTEXT OF COVID-19
4.1. The COVID-19 pandemic has starkly illustrated the strengths and fragilities of 


immunization programmes. It has re-emphasized the value of immunization and the 
need for a flexible and sustainable approach to build country, regional and global 
immunization capacity.


4.2. COVID-19 vaccines, some based on innovative new technological platforms, were 
developed, evaluated and licensed at unprecedented speed. Valuable lessons can be 
learned from this experience to accelerate vaccine research and development (R&D) 
for other infectious diseases for which vaccines are not yet available.


4.3. As discussed in previous sections, IA2030 was developed to anticipate pandemics 
and regional outbreaks while maintaining a focus on progressive improvement in 
immunization programmes over a decade. In addition to embedding COVID-19 
vaccine implementation and recovery throughout planning processes, the IA2030 
Strategy’s technical annexes8 provide guidance that can be applied to COVID-19 
responses, such as:


• Outbreaks & Emergencies (SP5): Guidance on the immediate responses needed, 
including aspects of surveillance, maintaining immunization and other primary 
health care services, and engaging communities.


• Vaccine Supply & Sustainability (SP6): Guidance on the innovative incentives 
needed to engage manufacturers to develop products for an emerging pathogen.


• Commitment and Demand (SP2): Guidance on how to maintain political 
commitment beyond COVID-19 vaccines, and how to maintain trust and demand 
for vaccines at all ages.


• Coverage and Equity (SP3): Guidance on how to reach all intended target groups 
for vaccination, including vulnerable communities and those in conflict-affected 
settings. 


• Research & Innovation (SP7): Guidance on implementation and operational 
research supporting immunization services in the context of emerging challenges.


Guidance is also provided on re-building services and ongoing prevention:


• Immunization within PHC/UHC (SP1): Guidance on vaccine safety monitoring, 
supply chain and logistics, and availability of a skilled health workforce as well as 
recovery through an integrated PHC approach.


• Life Course & Integration (SP4): Guidance on implementation of vaccination 
strategies for older age groups, including adults, with COVID-19 vaccine introduction 
providing an opportunity to establish and strengthen vaccine platforms for older 
age groups.


4.4. In particular, COVID-19 is impacting approaches to regional and country planning, 
given that the future course of the pandemic is uncertain. Priority is on near-term, two- 
or three-year plans for implementing COVID-19 vaccines and re-building of essential 
services. As the course of recovery becomes more clear, regions and countries will 
update plans, in consultation with technical experts and regional organizations.


8. Available on the IA2030 website: http://www.immunizationagenda2030.org
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4.5. COVID-19 is also likely to impact the development of M&E Frameworks by countries 
and regions. For example, baseline data and targets are likely to need adjustment, 
and additional indicators might be needed as more is learned about the impact of 
COVID-19 on services and how quickly services recover.


4.6. More positively, the COVID-19 vaccine deployment and response efforts currently 
underway across the globe are valuable opportunities to further strengthen the 
economic case for equitable immunization programmes and to stress the importance 
of multilateral coordination to global recovery. 


© WHO / Heehaw
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5. LEARNING AGENDA FOR THE PATH AHEAD 
5.1. IA2030 is a living and evolving strategy for the for the acute COVID-19 response 


years and the rest of the decade ahead. Member States, development partners and 
CSOs will need to build from the initial operationalization outlined in this document 
to address emerging challenges and contextual changes. Mechanisms will need to 
be created (for example with support from the IA Partnership Council) to capture 
learning and associated recommendations.


5.2. In particular, the IA2030 M&E Framework should remain fit for purpose for the new 
decade. Thus, the Framework should be reviewed and updated at least once every 
three years in response to changing needs and improvements in M&E methods to 
ensure it delivers the data required to improve programme performance. Similarly, 
the IA2030 technical annexes will also require regular updates over the decade. This 
need for flexibility is highlighted by the uncertainty associated with recovery from 
the COVID-19 pandemic and the implementation of COVID-19 vaccines. 


5.3. An initial set of core questions and topics have been identified for the IA2030 
Learning Agenda and are provided below for each operational element. 


Ownership & Accountability


• The implications of changing political and financial commitments to immunization, 
and IA2030 more broadly, in the context of COVID-19 and implementation of 
COVID-19 vaccines.


• The most efficient means to engage diverse CSOs to strengthen community-level 
ownership and accountability for immunization.


• The added value of strengthened fora (e.g. Regional Working Groups) or new 
mechanisms (e.g. IA2030 Partnership Council) and tools designed to secure and 
sustain stronger ownership and improve accountability (e.g. public pledges and 
tailored scorecards). 


• A review of O&A mechanisms after three years (2023) to identify the need for 
course corrections.


Operational Planning


• Reviews of how country and regional plans shift during the course of the COVID-19 
pandemic and as its influence begins to recede.


• Planning and review processes that extend beyond the traditional WHO/UN 
mechanisms and engage diverse development partners and CSOs.


• Opportunities for more efficient, timely and reliable data collection and use through 
digital innovations.
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Monitoring & Evaluation 


• Review potential means to strengthening capacity at country, regional and global 
levels to implement ME&A cycles with effective feedback loops. 


• Identify means to strengthening both the quality and the use of data for M&E 
Framework indicators


• Further development of Impact Goal and Strategic Priority Objective indicators and 
identification of additional indicators needed to identify and track severe gaps in 
health system performance (see Annex 1).


• Consider linkages with existing monitoring processes and data sources to IA2030 
ME&A cycles, including use of the WHO Immunization Information System (WIISE). 
Efforts should be made to identify owners and actions for all IA2030 indicators and 
to decrease the data-reporting burden for countries.


Communication & Advocacy


• Responsiveness to changing attitudes around immunization and adaptation of 
strategies as appropriate.


• Ways to solicit and secure greater community-driven commitment to immunization 
through CSOs and the subsequent translation into increased national and regional 
commitments.


• Means to respond to misinformation about vaccines disseminated through changing 
social media platforms and other ways mis- and dis-information are spread.


© WHO / Heba Farid
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LIST OF ACRONYMS
AEFI Adverse Events Following Immunization
AFP Acute Flaccid Paralysis
AQE Adequacy, Quality, Efficiency
BeSD Behavioural and Social Drivers
BMGF Bill and Melinda Gates Foundation
BCG Bacillus Calmette–Guérin
C&A Communications and Advocacy
CCI Cold Chain Inventory
CCI Composite Coverage Index
CCPM Cohort Component Projection Model
CDC Centers for Disease Control and Prevention
CEA Coverage and Equity Analysis
CSO Civil Society Organization 
DHIS2 District Health Information Software 2
DTP Diphtheria, Tetanus, Pertussis
DTPcv-1 DTP-containing vaccine-1
EIR Electronic Immunization Register
EOC Emergency Operations Centre
EPI Expanded Programme for Immunization 
EVMA Effective Vaccine Management Assessment
GAVI Global Alliance for Vaccines and Immunizations
GGHE General Government Health Expenditure
GPEI Global Polio Eradication Initiative
GPW13 Thirteenth General Programme of Work
GVAP Global Vaccine Action Plan
HBR Home-Based Records
Hib Haemophilus Influenzae Type B
HIC High-Income Country
HIS Health Information System


HMIS Health Management Information System
HPV Human Papillomavirus
HPVc Human Papillomavirus complete series
HSCC Health Sector Coordinating Committee
IA2030 Immunization Agenda 2030
IAPC IA2030 Partnership Council 
ICC Inter-agency Coordinating Committee
IG Impact Goal 
IHME Institute for Health Metrics and Evaluation
ISCO International Standard Classification of Occupations
IVIR-AC Immunization and Vaccines Related Implementation Research Advisory Committee
JE Japanese Encephalitis
JRF Joint Reporting Form 
LMIS Logistics Management and Information System
LQA Lot Quality Assurance
MCV-2 Measles-containing vaccine, dose 2
M&E Monitoring and Evaluation
M&RI Measles and Rubella Initiative
ME&A Monitoring, Evaluation and Action 
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MenA Meningococcal group A
MI4A Market Information for Access for Vaccines
MIC Middle-Income Country
MOV Missed Opportunities for Vaccination
NCU National Currency Unit
NHWA National Health Workforce Accounts
NIS National Immunization Strategy
NITAG National Immunization Technical Advisory Group
NRA National Regulatory Authority
O&A Ownership and Accountability
OPV Oral Poliovirus Vaccine
PAHO Pan-American Health Organization
PCV-3 Pneumococcal Conjugate Vaccine-3
PHC Primary Health Care
PHEOC Public Health Emergency Operations Centre
R&D Research and Development
RICC Regional Interagency Coordinating Committee
RITAG Regional Immunization Technical Advisory Group
RWG Regional Working Group
RO Regional Office
SAGE (WHO) Strategic Advisory Group of Experts
SDGs Sustainable Development Goals
SP Strategic Priority
SIA Supplemental Immunization Activity
TB Tuberculosis
UHC Universal Health Coverage
UHC-SCI Universal Health Coverage-Index of Service Coverage
UNDP United Nations Development Programme
UNICEF United Nations Children’s Fund
VIMC Vaccine Impact Modelling Consortium
VPD Vaccine-Preventable Disease
WHA World Health Assembly
WHO World Health Organization
WHO DDI WHO Data, Analytics and Delivery for Impact


WHO GHED WHO Global Health Expenditure Database
WHO GHER WHO Global Health Expenditure Report
WHO IVB WHO Immunization, Vaccines and Biologicals
WIISE WHO Immunization Information System
WUENIC WHO and UNICEF Estimates of National Immunization Coverage
wVSSM Web-based Vaccination Supplies Stock Management
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This document forms part of a package of guidelines and tools for countries that taken 
together provide:


INTRODUCTION


Annexes accessible via link


1. NIS Guidelines: a step-by-step guide for country stakeholders on how to develop an NIS available at  
https://www.who.int/teams/immunization-vaccines-and-biologicals/vaccine-access/NIS


2. NIS FAQs: further details and descriptions, including definitions of key concepts and terms available at 
https://www.who.int/teams/immunization-vaccines-and-biologicals/vaccine-access/NIS


3. NIS Annexes: further supporting documents, including templates and country examples, regularly updated 
and available at https://www.who.int/teams/immunization-vaccines-and-biologicals/vaccine-access/NIS


4. NIS Costing Approach (NIS.COST): Google sheet application to support the estimation of NIS resource 
requirements available at immunizationeconomics.org/unicef-niscost 


5. Annual Operational Planning (AOP) guidelines: guidance and tools to support the transition from the 
NIS into actionable tasks available at https://immunizationeconomics.org/unicef-national-planning-
and-budgeting


The National Immunization Strategy (NIS) is a streamlined planning document that 
focuses on a strategic period of 5 years. Specifically, the NIS defines: 


1. The immunization vision to be achieved over the long term (generally 10 years). 


2. Specific objectives to be achieved at the end of the strategic period (5 years). These 
are the intermediate outcomes along the way to achieving the vision.


3. Priority strategies, consisting of a costed set of interventions to achieve the 
objectives, as well as the measures to mitigate against risks associated with the 
selected interventions.


1 4 5


NIS Guidelines Costing 
Approach


Annual 
Operational 


Planning 
Guidelines


2


FAQs Terms 
& Definitions


3
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The NIS is intended for use by the following key stakeholders at the national level:


• country-level decision-makers at all levels (national and subnational) in the health sector 
and other government sectors, including the Ministry of Finance (MoF);


• national immunization programme (NIP) managers;


• immunization partners at the national, regional and global levels (e.g. WHO, UNICEF) 
and local and international nongovernmental organizations (NGOs) and civil society 
organizations (CSOs);


• policy-making bodies at national and subnational levels, such as the National 
Immunization Technical Advisory Group (NITAG); and


• entities that coordinate the immunization and health activities of countries, such as 
the Interagency Coordination Committee (ICC) and/or the Health Sector Coordination 
Committee (HSCC).


How to use these NIS guidelines


The NIS guidelines follow seven steps of NIS development (Table 1). For each step, the 
guidance describes:


• the process for completing the step, including possible roles and responsibilities 
across a team;


• how the step contributes to developing the content of the NIS and reminders for 
efficient integration with the Health Sector Strategic Plan (HSSP);


• a recommended set of tools and resources (with relevant links); 


• best practice tips gathered from country experiences that will continue to be collected 
over time.


This guidance is not intended to be prescriptive as to what a country should do. Rather, 
it provides examples and the general direction on how an NIS can be developed most 
effectively.
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Table 1. The 7 steps of NIS development 


1. Preparation
Development of a workplan for developing (or updating) the NIS, including a stakeholder engagement plan 
and ToRs for Steering Committee and key teams/ working groups. Collection of documents for situation analysis.
Output: NIS planning complete and documentation available.


2. Situation Analysis
Review of existing documents related to immunization and the health system (plans, reports, reviews, 
assessments, surveys) to understand the underlying factors and root-causes of the successes and failures of the 
immunization programme, a draft situation analysis is prepared, discussed and agreed with stakeholders.
Output: Consolidated situation analysis report.


3. Strategy Development
Using the consolidated situation analysis, the development of the strategy can begin by asking “where do we 
want to go and why, and how do we get there?”. The answers to these questions will support the setting of 
the NIS vision and objectives, taking care to align with the national health sector strategic priorities. Part 
of the strategy development stage is identifying the key opportunities and obstacles for achieving the 
objectives, for example, political, social or economic factors, based on which, interventions will be identified 
to either capitalize on these opportunities or mitigate against factors that could threaten the achievement 
of the objectives.
Output: NIS vision and consolidated 5 years objectives with interventions to achieve them.


4. M&E Framework
The monitoring and evaluation (M&E) framework will be used to measure progress on NIS implementation and 
to take corrective action when needed. Assigning specific and measurable indicators is of critical importance, as 
is assigning accountability for achieving the indicators.
Output: Monitoring and Evaluation Framework.


5. Resource estimates
Once the interventions to achieve objectives have been identified, the NIS development team will estimate the 
resource requirements for implementing them using NIS.COST
Output: Resource requirements for the NIS.


6. Budget dialogue
Dialogue around NIS budget requirements will need to happen both with the government and external health 
partners, and, if sufficient resources are available, may involve scaling back the roadmap to align with a realistic 
expectation of committed resources.
Output: Consolidated budget for the NIS.


7. Approval and endorsement
With steps 1-6 completed the final NIS document is endorsed by the relevant in country stakeholders and 
any legal act or regulations needed to approve the NIS document and transform it into a governance tool are 
considered. 
Output: Final version of NIS document with budget estimates.
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Objective: Prepare for a successful NIS development process


When to 
initiate?


• The process is typically triggered by a new national strategy development cycle, by the need 
to review or update the cMYP or NIS, or by other specific country needs.


• Anticipate the need for an Expanded Programme on Immunization (EPI) Review as the 
foundation of a programme’s strategic planning process (as a pre-step, the EPI or other 
programme evaluation is not accounted for in the NIS timelines below).


• Plan a full year in advance and reflect the process in workplans of relevant stakeholders at the 
beginning of the NIS development year. 


Who should 
initiate?


• The EPI manager takes the initiative to plan the NIS development well in advance, although a 
formal request is typically mandated by the Minister of Health. 


• Planning occurs with Ministry of Health (MoH) planning and budgeting departments and 
the relevant country coordination forum, such as the ICC, HSCC, or immunization technical 
working group (TWG).


How to 
prepare the 
development 
of the NIS? 


• Put the NIS team in place, giving equal consideration to capacity needs for both 
programmatic content and financial costing and budget negotiations. Leverage existing 
structures and mechanisms to the extent that this is possible.


• Develop a project plan for NIS development, aligning it with the process and consultation 
approach for developing the NIS content.


• Consider how best to reach key stakeholders and build buy-in (i.e. through workshops or 
meetings at subnational level) with representatives from different levels of the immunization 
programme (including the NITAG); MoH planning and budgeting teams; MoF; Ministry of 
Women or Gender; development partners; immunization and health sector representatives; 
humanitarian agencies; civil society, including women’s groups and primary health care (PHC) 
agents; academia and research institutions.


• Prepare situation analysis (see more in Step 2).


What to 
prepare?


• Key appointments (by the MoH) made to individuals or task teams to undertake NIS 
development and governance roles (a Steering Committee can be created from an existing 
senior-level coordinating mechanism). 


• Develop a NIS workplan and timeline.
• Consider developing a stakeholder engagement plan.
• Prepare terms of reference (ToRs) that define clear roles and responsibilities for completing 


the NIS, including expected inputs and outputs for members and/or structures across the NIS 
development team as well as the decision-making process.


• Plan and secure additional capacity or technical support as needed.
• Collect all the key country documentation needed for situation analysis (see Annex 2 for 


recommended list) including key financial information for subsequent costing. 


Entry point for 
integration 
with the HSSP


• Check the timing for the development of the national HSSP and align the development of the 
NIS to facilitate its integration into the HSSP. If there is an additional level of management 
between the MoH and the NIP – e.g. the Maternal and Child Health (MCH) department – 
the timeline for development of the MCH strategy should also be taken into account when 
determining the NIS development period. 


• Invite planning officers who oversee the HSSP strategy development and/or mid-level 
department (e.g. MCH) to serve on the NIS development team. 


Step 1. Preparation
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1A. Setting up an effective NIS development team
The first step in developing the NIS is to select and appoint the NIS development team. 
While the size, scale and arrangement of the NIS team will vary by country, the following 
considerations can guide the best approach:


• In addition to key stakeholders from the immunization programme, from the very start 
of the process the team should include representatives from the MoH Planning and 
Budgeting departments to ensure close alignment to overall national mechanisms for 
planning and budgeting. 


• Use and leverage existing structures, technical working groups and other coordinating 
bodies (e.g. ICC, HSCC, etc.) to the extent that this is possible. 


• While short-term consultancy support may be considered, selecting local experts 
and using national organizations for additional capacity is preferable to relying on 
international consultants.


• The size of any NIS structure/committee should be manageable. If too small, it might 
be over-burdened with work or perceived as exclusive. If too large, it might be unwieldy 
and progress slowly. 


• The project will depend on continued regular support from key stakeholders in the 
NIP, including at subnational and district levels, as well as from other government 
departments. These resources can be brought in when needed during the process.


Functions within a NIS development team 


• The NIS Task manager/Coordinator is responsible for the successful planning, 
coordination and monitoring of the project, ensuring that a quality product is delivered 


Objective: Prepare for a successful NIS development process


Coverage and 
equity 


• From the very early planning phase, consider how diverse voices will be represented in the 
NIS development team. 


• For analysis of gender barriers to be meaningfully integrated into the NIS, the NIS team needs 
to include a health (preferably immunization) expert who is also well-versed in gender dynamics.


• Ensure that processes such as consultations or deliberations are mindful of gender and other 
power dynamics in order to ensure equal participation, and opportunity to influence, by all actors, 
including women’s organizations, and that all voices and perspectives are gathered/considered.


Duration 1–2 months 
A situation analysis (Step 2) starts before Step 1 is final and may influence how NIS planning 
takes shape (i.e. technical task teams needed).


Outputs 1. Confirmation of the NIS development team, including securing additional external assistance 
with local expertise.


2. Temporary structures (e.g. Steering Committee, Planning Committee) established with ToRs. 
3. A well-defined project plan, including methodology, and activities for each of the 


development steps with timelines. 
4. Stakeholder engagement plan for NIS development (optional).
5. Comprehensive collection of documents and data for the situation analysis.


Tools and 
resources


ToRs: an MoH standard format may be available. If not, annexes provide suggestions on how to 
develop the ToRs for the NIS development team.
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on time. The Task manager/Coordinator must have the required technical knowledge 
about the NIP and the seniority to serve effectively as the overall coordinator. 


• The NIS Content producer prepares materials for the working groups and the 
respective stakeholders to support substantive discussions. They summarize outputs 
of consultations and document decisions made and write the various sections of the 
NIS document. The Content producer should have a good understanding of the NIP, 
its current situation and main barriers, and be able to facilitate technical discussions. 
Introducing complementary finance and budgeting expertise as part of the NIS 
development team is also recommended. 


• NIS Steering Committee is an advisory body made up of senior stakeholders or experts 
and can be located within an existing representational governance mechanism. Its role 
is to guide at the technical and strategic level as well as provide high-level supervision 
to the development of the NIS from start to completion. Steering Committee members 
may be drawn from the following list of key stakeholders: 


• focal point(s) of the immunization programme, including from subnational levels;


• focal point(s) of the Health Sector Planning Department and the MoH, and from the 
Department of Women or Gender;


• focal point(s) of the NITAG or equivalent;


• focal point(s) of broader teams within the MoH such as communicable disease 
surveillance (CDS), and logistic management systems for health (with links to cold 
chain and vaccine delivery); 


• decision-makers from the MoH department responsible for the Immunization 
Programme (e.g. the MCH Division);


• focal point(s) of the MoF, including the contact for health budgeting; 


• representatives of key development partners, including technical agencies and 
donors;


• representatives of civil society, including women’s groups;


• representatives of communities benefiting from vaccination;


• representatives of the private sector;


• stakeholders beyond the immunization and health sectors, such as those dealing 
with education and information technology.


• Immunization technical working groups (TWGs) exist in most countries as thematic 
technical bodies that can be called upon and/or reinforced as needed to lead the 
development of NIS content in their respective work area. TWG members are technical 
experts and/or representatives of the main agencies, organizations and institutions working 
in immunization focus areas. These TWGs should engage, as early as possible, with budget 
staff to ensure that the programmatic work is developed alongside financial estimation.


1B. Establishing the NIS timeline
It is important to design realistic project timelines according to the country context and planning 
schedules. Engaging across stakeholders takes time and effort and should be included in the 
planning process. Based on the estimated duration for each step and taking into account the 
iterative nature across these (i.e., the steps are not completely sequential), the NIS development 
should target no more than six months from initiation to endorsement (Figure 1).
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Figure 1. Target timetable for the development of the NIS


Target timing


Month 1 Month 2 Month 3 Month 4 Month 5 Month 6


1. 
Preparation


2. 
Situation Analysis


3. 
Strategy Development


4. 
M&E 
Framework


6. 
Budget dialogue


7. 
Approval and 
endorsement


5. 
Resource 
estimates


Best practice tips for Step 1: NIS preparation


• A memo signed by the Minister of Health can feature as the official launching of the process.
• Government appointments to the NIS development team can help hold members accountable for their assigned tasks.
• Careful planning, advocacy and orientation for NIS team members to ensure they commit to the NIS exercise will help make the 


process more efficient.
• Governments are encouraged to engage local consultants (preferable to international ones) and direct them through the process.
• Ensure constructive, inclusive and transparent communication across different team components (coordinators, committees and 


technical working groups). ToRs can help explain how information will be shared and at what frequency.
• Bear in mind that it will take time to have people appointed to the NIS team before work can commence, and time will be needed for 


the document to be reviewed and approved at national and subnational levels. 
• Country timelines and procedures for budget negotiations and allocations should be reflected in the overall timeline for the 


development of the NIS. 
• Securing early engagement from senior members of the MoH Budgeting/Financing Department will save time.
• Including women-led and youth-led CSOs will play a critical role in increasing demand and reaching zero-dose children, adolescents 


and communities.
• Set up an online document repository for the NIS team members. A Gantt chart to present the project schedule would also be useful.
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Objective: Understand and align with the current immunization situation to inform 
future directions


Who prepares 
the situation 
analysis?


1. Task manager/Coordinator: 
 plans and organizes consultations (e.g. meetings, online survey, etc.);
 communicates feedback collection tools (e.g. an online survey or a dedicated email 


address) to all targeted stakeholders to enable their participation.
2. Content producer: 


 before consultations, conducts a desk review and prepares discussion materials;
 helps to identify the area of focus and key questions for TWGs;
 summarizes the understanding of the current situation and prepares discussions with 


the Steering Committee.
3. Technical Working Group(s): 


 designs and plans consultation meetings;
 develops a survey and questionnaire for individual interviews with key stakeholders, 


if needed;
 considers results from any previous national reviews for incorporation into the 


situation analysis;
 conducts in-depth analyses in their respective areas in response to questions asked 


by the Content producer/Steering Committee. 
4. Steering Committee: 


 may recommend or sign off on individuals to be consulted and facilitate invitations;
 reviews and aligns the conclusions of the situation analysis;
 supports the workshop on prioritization of findings.


Who should 
be consulted?


Refer to stakeholder analysis/mind-mapping below
• Immunization programme managers at both national and subnational levels
• Members of the NITAG
• The Health Sector Planning Department
• Other departments in the MoH (e.g. human resources, health management 


information system, procurement system and management, training institutions, etc.) 
whose collaboration will be key to achieving the objectives; and also the relevant 
department from the Ministry of Women or Gender (if one exists)


• MoF, MoH Budget Department, Treasury, Fiscal Commission (as relevant)
• Ministry of Territorial Administration or other with designation for overseas resource 


allocation at the devolved (district) level
• Main health development partners that support the country
• Civil society, including women’s groups, professional associations and representatives 


of communities
• Humanitarian organizations that deliver services in fragile or conflict settings 
• Other organizations, religious groups, private sector, armed forces, as relevant.


Step 2. Situation analysis
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Objective: Understand and align with the current immunization situation to inform 
future directions


How should 
analysis and 
consultation 
take place?


1. Understand what recent assessments have been conducted to inform this exercise.1 
To inform the desk review, use conclusions from any relevant recent assessments, and 
particularly the most recent EPI Review and Coverage and Equity Assessment. If an 
EPI review has not been conducted recently, use the WHO Guidance and Workbook 
for conducting a situation analysis of immunization programme performance to 
complete this step (click here). 


2. Draft a summary report for consultative meetings and workshops
3. Hold consultative meetings with key stakeholders or solicit and incorporate written 


comments, using online consultative platforms.
4. Conduct workshop(s) to consolidate the findings of the situation analysis – these workshop 


can be combined with the development of the objectives and strategies (see Step 3).


Entry point for 
integration 
with the HSSP


• Assess the Health Sector strategy (annual health sector performance review) to 
understand the main health system and delivery issues when reviewing immunization 
performance. 


• Analyse the overall strengths, weaknesses, opportunities and threats of the health 
system and incorporate the findings. 


Coverage 
and equity 


Work with country-based experts and stakeholders to assess potential barriers to 
equitable coverage due to, for example:
• gender-related barriers 
• remote rural settings and nomadic and pastoralist populations
• urban poor settings
• poor households and poor segments of society (poorest quintile or decentile)
• conflict-affected and fragile settings
• refugees, internally displaced people and populations.
See: UNICEF Coverage and Equity Assessment Guidance (Click here)


Duration 1 month
Step 2 can start before Step 1 has been completed
Step 3 can start as part of Step 2 consultations (workshops for strategies)


Outputs 1. Summary of the current situation reflective of compiled analysis across a desk review, 
recent EPI review, Coverage and Equity assessment, and results of other relevant 
programme evaluations.


2. Lessons learned from past plans/strategies as discussed and agreed across stakeholders.
3. Shared understanding of the environment for the next strategic period. 


1. Initiatives that may provide relevant assessment include: Holistic Health Assessment (for a National Health Development Plan); Resource Mapping 
and Expenditure Tracking (RMET); the investment case for the Global Financing Facility; partner mapping for Gavi’s Full Portfolio Planning; or the 
immunization module included in a World Bank Health Security Financing Assessment (HSFA).
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2A. Conducting the situation analysis
The situation analysis is based on the knowledge gained from recent implementation 
experience and immunization programme results. Compiling information from available 
documentation and key stakeholders is important to prepare for this step. The situation 
analysis should use existing information sources to identify and prioritize critical 
programme barriers, while also highlighting programme successes and evidence gaps 
which must be addressed before implementing programme improvements.


Understanding the immunization programme performance


Results from the systematic situation analysis as part of the Expanded Programme 
on Immunization (EPI) Review or National Immunization Programme review


WHO strongly recommends that an EPI review2 (or equivalent) is conducted before the 
immunization programme’s strategic planning cycle in order to serve as the key reference 
for the NIS situation analysis. 


If a systematic situation analysis was not conducted prior to the development 
of the NIS, the NIS content producer will need to undertake an analysis of existing 
information sources and data ahead of any stakeholder consultations. See WHO Guidance 
and Workbook for conducting a situation analysis of immunization programme 
performance (click here) for the list of recommended documents to review, as well as 
guidance on how to document evidence systematically. 


2. A guide for conducting an Expanded Programme on Immunization Review. Geneva: World Health Organization; 2017. https://apps.who.int/iris/
bitstream/handle/10665/259960/WHO-IVB-17.17-eng.pdf?sequence=1 


Objective: Understand and align with the current immunization situation to inform 
future directions


Tools and 
resources


• WHO. A guide for conducting an Expanded Programme on Immunization (EPI) Review 
(click here)


• WHO Guidance and Workbook for conducting a situation analysis of immunization 
programme performance (click here). 


• Gavi: Analysis Guidance 2020 (click here)
• Gavi: Guidance on understanding gender-related barriers to immunization (click here)
• •“Why Gender Matters: Immunization Agenda 2030” (available Sept 2021)
• UNICEF How to conduct a Coverage and Equity Assessment (CEA) of immunization 


services (click here)
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https://www.who.int/publications/m/item/guide-and-workbook-for-conducting-a-situation-analysis-of-immunization-programme-performance

https://www.gavi.org/sites/default/files/document/guidelines/Analysis-Guidance-2020.pdf

https://www.gavi.org/sites/default/files/document/guidance-on-gender-related-barriers-to-immunisationpdf.pdf

https://sites.google.com/view/erg4immunisation/related-resources?authuser=0#h.tfwgu3d02y7
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Gather information 
sources


Complete coverage 
and equity overview


Determine 
barriers and 
document 
evidence


Prioritize 
barriers in 
the country 
context


1 2 3 4


1. Gather relevant information sources to serve as the evidence base for the 
assessment exercise. Documents recommended for review are listed in (see Annexes)


2. Complete a quick overview of immunization coverage and equity. By conducting 
this analysis and interpreting the trends in coverage and equity, the development 
team will understand the main achievements of, and challenges (potential barriers) to, 
the immunization programme. 


3. Use the seven EPI categories to determine a list of lines of enquiry, and systematically 
document evidence that indicates why there might or might not be a barrier. Also 
document evidence in cases where data are, or are not, available. To support this step, 
the WHO Guidance and Workbook for conducting a situation analysis of immunization 
programme performance provides a long list of lines of enquiry to be explored, grouped 
by the seven EPI categories.


4. Prioritize the barriers identified in Step 3 within the local context by assessing their 
relative importance to one another and determining whether they are of low, medium 
or high priority. Consulting different stakeholders during this step will result in a more 
representative prioritization.


In decentralized countries, these perspectives also need to be reviewed at subnational level where 
a local decision will be crucial for the endorsement and implementation of the NIS. 


There are four essential steps to conducting a systematic situation analysis, as follows:
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Prepare consultations with key informants – understand the partner landscape


• In order to select the most relevant and diverse stakeholders, an important first 
step will be a stakeholder mapping exercise. Figure 2 provides an example of “mind 
mapping” that can help the team think through the diversity of national stakeholders. 


• Once the landscape of partners is well understood, plans for consultations can 
advance. These can take many different forms, including online surveys, key informant 
interviews, workshops and/or meetings. 


Figure 2. Illustrative stakeholder analysis 


Reflecting on strategic objectives


• Provincial Governments
• Provincial Health Authorities
• District Health Authorities
• National Assembly
• Health Secretary
• MoH Department Directors


• WHO UNICEF
• Development Partners (others)
• NGO – CSO Communities
• NITAG Medical Institutes 


Pediatrics Society
• Ministry of Planning
• MoH various Departments


• NIP Unit
• Vaccines Stores
• Health Facilities
• Provincial Immunization Officer
• Provincial Public Health Officer
• District Public Health Officer


• Treasury
• Ministry of Finance


• Economic & Fiscal Commission
• Donors: Gavi, World Bank, 


ADB, Provincial Finance Officer, 
District Finance Officer


National 
Immunization 


Strategy


Managers 
ProvidersFinancing


Governance


Enablers - T.A.
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Best practice tips for Step 2: Situation analysis


• Systematically document the available evidence on immunization programme performance, and highlight research gaps.
• Ensure broad engagement across stakeholders in the situation analysis so that diverse views are captured and ownership is 


developed from the very early stages of NIS development.
• In decentralized countries, including subnational-level informants and decision-makers in the NIS development from the beginning is 


key for the endorsement and implementation of the NIS at subnational level.
• Already start to think about the resource requirements for the next strategic period while appraising financial management issues, 


including management capacity during the previous strategic period.
• Review budgets spent against different interventions and objectives during the past period in order to guide thinking about the types 


of resources required for new strategies. 
• Identify gender-related barriers to immunization and ensure that these components are properly addressed in the situation analysis. 
• Make sure to keep track of and organize the documentation used in the NIS development process for future reference.


Important note for the next four steps: 
Once Step 2 is complete, the next four steps are iterative. The strategy and the 
monitoring and evaluation (M&E) framework first developed in Steps 3 and 4 will need 
to be revisited once the work on resourcing in Steps 5 and 6 is complete. This will ensure 
that the NIS captures the appropriate level of ambition, composed of realistic objectives 
that can be resourced within an expected budget envelope. To avoid a difficult and lengthy 
process across these four steps, it can be helpful to deal with financial considerations as 
early on as possible.


Learn from the past: How well did we achieve objectives reflected in the 
last immunization strategic or multi-year plan? 


• In addition to the programme performance review, it is important to evaluate past 
immunization strategies and plans so that the next strategy is built on successes gained 
and lessons learned from past challenges. By reviewing past strategies, and relevant 
resources the NIS team will understand what obstacles had been identified, how they were 
addressed, whether improvements were achieved, or whether new approaches are needed. 


• If the country does not want to change certain objectives before it has attained 
them, a good way to devise new approaches to achieve the original objective is to 
review the previous key activities and their impact on achieving the objective. 


What financing was spent on what and by whom? 


• It is also important to assess the recent financing of strategies and budgets 
available to the immunization programme. Financing for immunization should also be 
assessed in the context of macro financing and sector-specific financing to gauge if 
fiscal space exists for expanding the budgets in future.
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Objective: Set the vision (outcomes), objectives, and strategies


Who does 
what?


1. Task manager/Coordinator: 
 organizes the strategy development meetings, sets the meeting agenda and main outputs;
 manages the flow of information;
 prepares submission to the Steering Committee for review and approval. 


2. Content producer: 
 helps define key questions for TWGs to identify strategies to achieve the objectives;
 records different scenarios for the strategy, corresponding assumptions, for and against; 
 documents final strategies recommended by the TWGs and agreed to by the Steering 


Committee.
3. Technical Working Group(s): 


 identifies strategies to be taken in their respective work areas; 
 works with other TWGs to see how the actions proposed by each TWG relate to the actions in 


other areas to address key barriers;
 matches the proposed strategy with the availability of resources and external factors to 


ascertain their feasibility;
 drafts proposal for Steering Committee review and approval.


4. Steering Committee: 
 assesses proposals and decides on the final strategy for the immunization programme to be 


negotiated with the MoH and MoF. 


Who should 
be engaged?


• Following the stakeholder mapping and consultation plan from Steps 1 and 2, it is 
important to ensure that the NIS content builds on an inclusive dialogue with immunization 
stakeholders, health sector planners and focal points from other sectors.


How to 
develop the 
strategy 


• Follow the agreed NIS workplan, including consultations (e.g. 1–2 workshop(s)) to prioritize 
proposals and build a strategy across these with coherent actions to commonly achieve the 
objectives.


• Build scenarios to allow for comparison and consideration of trade-offs between options.
• Present the scenarios to the Steering Committee for final decisions on the best strategies.


Entry point for 
integration 
with HSSP


Use the National HSSP as the key reference with which to align. If there is no HSSP, ensure that 
health sector planning focal points participate in the development of the NIS so that knowledge 
of the wider health sector is incorporated. 


Coverage 
and equity


Ensure that the strategy development builds on the assessment of barriers to equitable 
coverage from Step 2, with a focus on addressing those barriers and promoting equity.


Duration Steps 3, 4, 5 and 6 are iterative and progress in parallel over a period of 3 months. 
Step 3 is likely to take 1–2 months.


Output A written NIS proposal, including long-term vision, objectives and strategies to achieve the 
objectives. 


Tools and 
resources 


• the CAPACITI decision-support tool developed for national immunization programmes to 
prioritize between multiple immunisation products, services or strategies (Click here);


• the WHO Resource Catalogue for Decision Making (available Autumn 2021);
• the Gavi Theory of Change instructions (Click here);
• cross-programmatic efficiency analysis (Click here). 


Step 3. Strategy Development
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Figure 3. Relationship between vision, objectives, strategies and timelines


The NIS strategic thinking3 begins by deciding “where do we want to go and why?” before 
determining “what should we address to achieve the objectives?” and finally designing “how 
do we get there” (Figure 4).


3. This type of logical progression is also captured by a theory of change approach that forms part of Gavi’s application process. Gavi Theory 
of Change instructions. Geneva: Gavi, The Vaccine Alliance; May 2021 (https://www.gavi.org/sites/default/files/support/Theory_of_Change_
Instructions.pdf, accessed 8 July 2021). 


Outcomes


Annual operational plan (AOP)


Intermediate 
Outcomes


Strategies


Longer-term vision10 years (2020-2030)


1-2 years


5 years (2020-2025)


NIS 
Objective 1


Interventions


Key 
Activities


Key 
Activities


Key 
Activities


Key 
Activities


Key 
Activities


Key 
Activities


Milestone 1


Interventions Interventions Interventions Interventions


NIS 1
2020-25


NIS 
Objective 2


NIS 2
2025-35


NIS 
Objective 3


Milestone 2 Milestone 3 Milestone 4 Milestone 5


3A. Preparing the strategic thinking 
After having evaluated the current and past situation in Step 2, this step focuses on developing 
the content for the NIS, including the alignment to a longer-term vision (or goals) from 
national health plans and regional immunization strategies, identification of the objectives 
to be achieved by the end of the strategy period, a description of how to achieve them, and 
the changes (or strategies) needed to progress (Figure 3). The NIS is not intended to capture 
implementation details. Activities will be detailed in annual operational plans.
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Figure 4. Steps in strategic thinking 


NIS Vision and desired results
Long term goals and objectives


Where do we want to be at the end of the NIS? What do we need to achieve to reach our vision? and why?


A


Analysis step
Key barriers and root causes


What needs to be addressed to achieve our objectives and effect change?


B


Strategy development
The strategies and approach to address root causes and effect change


How do we get there? What are the NIS strategies we need?


C


Alignment with global and regional immunization strategy goals


IA2030 provides a long-term strategic framework that is intended to inspire and align the 
activities of community, country, regional and global stakeholders. The framework is composed 
of seven strategic priorities and four core principles, enabling regions and countries to identify 
the elements that are most relevant to their situation and enabling each strategic priority to 
be “weighted” according to its relative importance to a region or country. 


3B. Setting and prioritizing NIS objectives 
As intermediate outcomes, the NIS objectives need to capture sufficiently what is needed in 
order to advance towards the desired result, while reflecting available resources and capacity. 
Limiting the number of objectives will help keep the NIS focused and prioritized. In order to 
set and prioritize NIS objectives:


• Look for opportunities within the broader health system: Health workforce incentive 
plans, gender equity policies, health information system upgrades, poverty reduction 
strategies etc. will provide insights on how to optimize the NIS strategy. It is important to 
find opportunities to participate in the development of the health sector strategy to ensure 
that the immunization programme is appropriately represented in the resulting HSSP.


• Find the key contributions needed from immunization: The HSSP is a good starting 
point for understanding health sector priorities and the contribution of the NIS to the HSSP. 
As most HSSPs4 do not include details of the immunization programme, the contribution 
of the immunization programme may need to be combined with those of other health 
interventions (e.g. maternal and child health), to lead to a broader health outcome.


4. Some HSSPs contain immunization-specific objectives/targets that were developed at a different point in time or within a different context; 
therefore care must be taken when aligning the NIS objectives to them.
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5. Gavi-supported countries need to be aware of future funding scenarios and should prepare well in advance for possible transition from eligibility.


• Align with the broader national health sector strategic priorities to increase the 
efficiency of the different immunization components (Figure 5). Vaccine-preventable 
disease (VPD) surveillance, for instance, will be more efficient if it collaborates with 
different departments, including the epidemiology department, the laboratory network 
and the immunization programme. 


• Explore integration as a strategic means to deliver immunization across the life 
course, working with other health services to be delivered together – e.g. through the 
second year of life platform (reproductive health, nutrition, de-worming, etc.).


• Assess potential impact: To help focus the number of objectives, prioritize those 
most likely to have the greatest impact towards the intended results. These will 
address the most significant challenges to ensuring successful outcomes. 


• Consider time frame and sequencing along with the choice of objectives for each 
specific strategy period. There may be a chronological order in which activities need 
to be completed to reach the long-term outcome or desired result. 


• Assess feasibility to ensure that objectives are achievable, not only within the 
NIS period but given the available capacity in terms of both human and financial 
resources. This point is further explored in Step 5 (Resource requirements), but having 
initial information up-front will help exclude objectives that are not achievable within 
given parameters. 


• Consider the evolving environment within which the immunization programme will 
operate over the next five years.The environment can be influenced by several factors 
related to the political, economic or social context both within and external to the 
country that can provide both opportunities and barriers for successful implementation 
of the NIS.5
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Figure 5. Seven immunization system components will guide the NIS development and costing approach


National
1


2


3
4


5


6


7


Sub-national


Service-delivery


1. Programme Management & 
Financing
• Policy & guidance
• Governance & accountability
• Planning & procurement
• Partner coordination
• Budgeting & financing


2. Human Resources 
Management
• HR planning
• Capacity-building
• Supervision & performance 


monitoring


3. Vaccine Supply, Quality & 
Logistics
• Cold chain
• Supply management
• Transport
• Waste management


4. Service delivery
• HR & strategies
• Session quality
• Integration


5. Immunization Coverage & 
AEFI Monitoring
• HR & systems
• Recording & reporting
• Data quality
• Coverage monitoring & use
• AEFI monitoring


6. Disease Surveillance
• HR & systems
• Recording & reporting
• Data quality
• Coverage monitoring & use
• AEFI monitoring


7. Demand Generation
• Demand
• Advocacy & communication
• Community engagement


3C. Identifying key opportunities and barriers and their 
root causes 
Once the objectives have been set and prioritized, the next step is to identify the opportunities 
and key barriers that have an impact on their achievement. This means looking carefully at 
each of the seven components of the immunization system (Figure 5) to determine what 
exactly needs to improve in order to achieve the NIS objectives. 
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• Opportunities could be the political, economic or technological factors that favour 
extending or improving the immunization programme. For example, the availability of a 
new vaccine could make additional interventions to address a particular VPD possible. 
Available innovations for vaccine delivery (e.g. jet injectors) or digital initiatives 
(e-Health, SMS reminder system) can also shape future strategies.


• Identifying barriers and root causes provides the most direct answer to why there 
is a gap between the objectives and the current situation. Using the findings from 
Step 2 as the situation analysis will provide evidence on the main barriers and their 
causes. Stakeholder consultations are an important way to identify barriers with key 
information holders such as the NIP management team at national and subnational levels. 
Involvement of CSOs, women’s groups and the communities/clients themselves is also 
very important for understanding the barriers from the perspective of vaccine demand. 


• Consider both internal and external barriers and identify at what level the barriers 
should be attributed so they can be addressed. Surveillance for VPDs, for instance, is 
closely linked with the immunization programme but is often managed outside of the 
immunization system.


3D. Defining NIS strategies to address root causes and 
effect change 
The next step is to decide what key change is needed in the immunization programme to 
capitalize on opportunities and address root causes of the barriers identified. Coherent 
actions, or key interventions, from all immunization components can be designed to combine 
with each other to create solutions to enable the improvements to happen. 


• Consultation and engagement: To ensure the successful design of strategies, it is 
important that EPI managers at central and local levels, as well as representatives 
from the health-facility level and from the communities benefiting from immunization, 
participate directly in the development of the strategies and propose key interventions 
or institutions. 


• Financial considerations: When thinking through the strategies, it will be important 
to have information available on costs. This will help ensure that realistic strategies are 
being proposed. A number of tools are available to support country decision making 
during the strategy development and assess feasibility and potential trade offs between 
objectives. See the CAPACITI decision-support tool (here) and the forthcoming WHO 
Resource Catalogue for Decision Making (available Autumn 2021).


 • Looking ahead to Steps 4 and 5, build a prioritization structure into the NIS so that it 
is easy to identify which activities are essential and which ones can be renegotiated.


Best practice tips for Step 3: Strategy development


• Ensure there is capacity for strategic and innovative thinking within the NIS team so that stakeholders are pushed to think beyond the 
status quo.


• Expert facilitation will be required to help stakeholders explore new opportunities and reach agreement on the prioritization process, 
including trade-offs.


• Involve health sector planning focal points to leverage opportunities from the wider health sector. 
• Involve subnational actors in the discussions and decision-making, especially where financing for immunization service delivery is 


the responsibility of subnational governments or institutions.


2.5_IA2030


SAGE meeting October 2021



https://www.who.int/teams/immunization-vaccines-and-biologicals/immunization-analysis-and-insights/vaccine-impact-value/economic-assets/vaccine-prioritization/





24


Objective: Develop the monitoring and evaluation framework for the NIS, with linkages 
to ownership and accountability 


Who does 
what?


1. Task manager/Coordinator: 
 provides overall coordination for development of the monitoring and evaluation (M&E) 


framework;
 organizes consultations with the key NIS implementing agencies, including representatives 


from the subnational level and key stakeholders beyond the immunization programme.
2. Content producer: 


 participates in the development of the M&E framework, plans with the TWGs and documents 
the agreement reached between the implementing agencies.


3. Technical Working Group(s)/experts: 
 in consultation with the implementing agencies, develops the M&E framework and plans by 


leveraging, where possible, existing health-sector M&E processes. 
4. Steering Committee: 


 reviews and endorses the M&E framework


Who should 
be engaged?


• Following the stakeholder mapping and consultation plan from Steps 1 and 2, it is important 
to ensure that the NIS content builds on an inclusive dialogue across immunization 
stakeholders, health-sector planners and focal points from other sectors.


How to 
develop the 
NIS M&E 
framework


Use consultation meetings to:
1. Review and use global and regional M&E frameworks, including the IA2030 M&E Framework, 


Gavi 5.0 M&E Framework, and disease-specific strategic frameworks to align the development 
of indicators for the NIS M&E framework (see Annex 1 of the IA2030 Framework for Action). 


2. Agree on the responsibility of the implementation agencies in implementing the NIS.
3. Develop and agree on key performance indicators6 for measurement of NIS progress.
4. Agree on the key performance indicator milestones and targets.
5. Agree on the mechanism for, and frequency of, regular reviews of progress to achieve key 


performance indictor milestones and targets, and criteria for taking actions based on these 
progress reviews.


Entry point for 
integration 
with HSSP


• Use national health sector M&E frameworks to identify key performance indicators for the NIS 
M&E framework to the extent that is possible.


• Contact the Bureau of Statistics or the Planning Department of the Ministry of Health, public 
health institutes, academic institutions, or global partners supporting M&E to understand 
roles and responsibilities, and timelines, to shape and leverage the approach and process. 


Coverage 
and equity


• The success of an NIS M&E framework to achieve coverage and equity targets should not be 
determined by the processes utilized (i.e. boxes ticked), but by the result achieved – that is, 
addressing barriers within immunization to ultimately achieve access for all.


• When relevant, disaggregate key performance indicators by sex to assess gender-related 
barriers and establish clear benchmarks and sex-disaggregated indicators of success.


Duration Steps 3, 4, 5 and 6 are iterative and progress in parallel over a period of 3 months. 
Step 4 is likely to take 4–6 weeks of the full 3 months.


Output An agreed M&E framework for the NIS with linkages to ownership and accountability.


Step 4. M&E framework


6. Key performance indicators should measure overall progress towards achieving NIS objectives and should be SMART (Specific, Measureable, 
Achievable, Relevant and Timebound)..
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4A. Developing an M&E framework to drive programme 
implementation 
An M&E framework is developed to monitor progress towards the NIS objectives. Key 
performance indicators can be identified on the basis of information that is regularly reported 
from national immunization programme performance monitoring or developed if existing 
data are not available. Regular reviews of progress to achieve milestones and targets for key 
performance indicators can be used to identify immunization programme areas that need 
further in-depth evaluation and corrective actions. 


The NIS M&E Framework is intended to empower implementation of monitoring, evaluation 
and action (ME&A) cycles, including action-based indicators and effective feedback loops at 
national, subnational and health facility levels (Figure 6). 


• National: Annual reviews of key performance indicator progress are an important step 
to check if the implementation of the NIS is on track and to identify and recommend 
potential actions for course correction. It is important to define milestones and targets 
for each indicator to evaluate progress at different points in time. The EPI review (or 
equivalent) provides an opportunity for in-depth evaluation of indicators, including root 
cause analysis, and can also be used to inform updates to the NIS.


• Subnational and health facility: Relevant key performance indicators at national 
level should be linked to actionable indicators at subnational and health facility levels. 
Targets and milestones should be based on the context, opportunities and challenges at 
these levels and progress should be tracked continuously. Health facilities and actors at 
subnational level should receive timely information (recommendations and action points) 
from progress reviews at national level for areas where national-level actions should 
support the facility and subnational level.
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Figure 6. Information flow for Monitoring, Evaluation & Action (ME&A) Cycles for NIS implementation
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i. The NITAG or other relevant technical advisory group can be engaged to support with formal independent technical review of progress towards NIS 
millestones and targets and provide recommendations for actions. Regional Immunization Technical Advisory Groups (RTTAGs) provide support to 
NITAGs to regulatory monitor progress and systematically identify emerging priorities.


ii. Consultative engagement with civil society organizations (CSOs), PHC, other departments within the MoH, implementing partners, and IA2030 global 
working groups can support additional periodic exercises of in-depth evaluation or reviews (e.g., EPI Reviews) of technical or functional areas to provide 
technical guidance, knowledge exchange, and recommendations for actions.
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When designing the NIS M&E framework, it is helpful to:


• Assess the leadership, management and governance structures and functions to 
optimize the linkage of M&E to ownership and accountability. 


• Leverage the country’s existing mechanisms for evaluating government programmes. 
In some countries, the NITAG or the ICC can play a role in overseeing M&E progress 
reviews for the NIS. 


• Institutionalize accountability by attributing the role of a focal point for an action to a 
specific position, (e.g. public health officer) rather than a work entity (e.g. public health 
office) so that the accountability can be more easily assigned. 


• Set guidance for data collection, monitoring and progress reporting with suggested 
mechanisms and timelines in place for review of progress and potential further in-depth 
evaluation based on results of monitoring.


• Refer to the Immunization Agenda 2030 country-level indicator options for strategic 
areas of immunization programme performance. Countries may be guided by the menu of 
indicators (presented in Annex 1 to the IA2030 Framework for Action) and can define and 
select those indicators mapped to the specific NIS objectives.7


7. IA2030 Framework for Action and Annex 1, the IA2030 M&E Framework are available to download from the IA2030 website: https://www.
immunizationagenda2030.org/framework-for-action


Best practice tips for Step 4: M&E framework development


• Design the M&E framework in a participatory manner using a multisectoral approach to engage with all implementing stakeholders, 
including those at subnational levels.


• Define independent technical review processes with the NITAG or other relevant technical advisory group. Define key actionable 
indicators and link indicators with specific persons/groups to facilitiate accountability.


• Use historical data to define baseline and inform target-setting.
• Consider approaches to strengthen the quality and use of data at all levels.
• Link M&E results to the allocation of resources.


2.5_IA2030


SAGE meeting October 2021







28


Objective: Estimate the resource requirements for NIS


Who does 
what?


1. Task manager/Coordinator: 
 organizes the collection of information needed for costing, including securing authorization 


by the MoF and MoH as needed.
2. Content producer: 


 supports the collection of data for resource requirement estimates and the calculation 
of total resource requirements, including the needs for maintaining routine immunization 
activities as included in previous years’ budgets and for implementing the NIS interventions. 


3. Technical Working Group(s)/Health economist expert: 
 apply the NIS COST application to estimate the resource requirement for the actions 


included in the selected strategies;
 a health economist can be very useful for developing estimates of resource requirements 


working with the technical groups to ratify data sources and estimation methods.
4. Steering Committee: 


 defines what kind of resource requirement information is crucial for the budget dialogue and 
health-sector planning;
 facilitates sharing of costing data from respective agencies.


Who should 
be engaged?


• From the MoH Budget Department, usually a health economist.
• The MoF, Treasury, Fiscal Commission and others with immunization funding.
• WHO, UNICEF, Gavi, World Bank, Asian Development Bank, etc.Provincial finance officers


How to 
estimate 
resource 
requirements


• Understand the level of detail needed to estimate the feasibility of the strategies in 
preparation for the budget dialogue. 


• Work to fill any knowledge gaps in cost data. 
• Use the NIS.COST application to guide the process and estimate the costs.


Entry point for 
integration 
with HSSP


• Work with the Planning and Budgeting departments of the MoH and other relevant ministries 
with budgets for immunization (e.g. Education).


• Solicit and follow guidance from the MoH planning and budgeting officials on how to 
estimate costs. 


• Discuss with HSS and financing experts from partner organizations and other stakeholders 
how to strengthen PHC as the platform for the immunization system.


Duration Steps 3, 4, 5 and 6 are iterative and progress in parallel over a period of 3 months. 
Step 5 is likely to take 4–6 weeks of the full 3 months.


Output Estimate of the total resource requirement for implementing the NIS and routine immunization 
activities.
Estimate of any funding gap once the budget envelope for the NIS is estimated.


Tools and 
Resources


NIS.COST8


Step 5. Resource estimates


8. http://immunizationeconomics.org/unicef-niscost 
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Countries may opt to undertake different types of costing exercises. These will vary from 
costing the NIS strategy alone and costing the NIS strategy along with the EPI programme as 
a whole. The NIS Guidelines and associated NIS.COST approach are designed to capture the 
NIS alone. If a country chooses to cost the full programme, the following guidelines will support 
an assessment of the costs of routine immunization services “How to Cost Immunization 
Programs“ (click here).9


5A. Estimating the funding needs for the implementation 
of the strategies 
The NIS should be a feasible plan based on a realistic expectation of available resources. 
Available resources include those resources currently available to the immunization programme 
plus the additional resources that can be mobilized, based on the projected fiscal space and 
external funding opportunities for the immunization programme over the next five years. For 
the expectation of available resources to be realistic, countries can use macro-economic data 
at the national level and data showing historical immunization budget and expenditure trends 
in order to project the increase in immunization budget that could potentially be attained.


5B. Using the NIS costing approach 
UNICEF has developed an NIS resource requirement application called NIS.COST. The 
application is available in Google Sheets, which facilitates online collaboration among team 
members. The instructions on the use of the application are integrated into the tool. Underlying 
principles include: 


1. NIS.COST is closely linked with the interventions proposed in the NIS. Hence, it is 
the strategies (and their main interventions) as presented in the NIS document that 
will be entered into the application. The associated costs are presented for each of the 
years covered by the NIS strategic period. Interventions should be tagged as “existing”, 
“replacement,” or “new”. Interventions are further classified as “national” or “subnational” 
and as “recurrent” or “capital” investments.


2. The MoH budget for immunization should be established at the beginning of the process. 
Amounts budgeted and disbursed during previous years are entered in the set-up 
function of the application. In this way, the estimated future resource requirements for 
the NIS will be continuously compared with past expenditures to ensure that costing is 
realistic and feasible.


3. Importantly, the NIS.COST supports the prioritization of the interventions as “low”, 
“medium” and “high”. This is critical to inform the subsequent budget dialogue (Step 6).


• The strategies most central to the NIS, and critical to the changes being sought, will be 
tagged as “high priority” and will be given precedence – to be funded with known and 
secured resources. 


9. Resch S, Menzies N, Portnoy A, Clarke-Deelder E, O’Keeffe L, Suharlim C, Brenzel L., “How to cost immunization programs: a practical guide on primary 
data collection and analysis.” 2020. Cambridge, MA: immunizationeconomics.org/ Harvard T.H. Chan School of Public Health.
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• There will be other (tagged as “medium priority”) strategies against which ‘probable’ 
resources can be attributed (likely to become available through donor application 
processes, for example). 


• It will be important to flag the remaining strategies for which no current funding has yet 
been identified as “low priority” in the sense that they are not critical and necessary to 
the success of the NIS implementation at least in its first years of implementation. They 
do, however, provide a direction for the outer years and will be funded first should new 
resources become available. In this way, lower priority interventions are kept on hold in 
case of shortage of funds.


4. The application employs four possible methods of cost estimation, including 
analogous (or historical) estimates, parametric estimation, expert judgement and the 
ingredients approach.


5. Shared costs10 that benefit other parts of the health system besides immunization should 
be identified within NIS.COST, but is it not expected that their value is estimated. The 
immunization programme is not the direct budget holder of these resources although, if 
proposed NIS interventions involve substantial shared costs, allocations should be part of 
the budget dialogue. 


The cost estimates should not be interpreted as fixed resource needs, but rather as an 
initial projection of resources needed, acknowledging that the environment is dynamic with 
a certain level of uncertainty, and where best practice strategies and prices of goods and 
services constantly evolve.


Best practice tips for Step 5: Resource requirements


• An additional skill-set might be required for this step. Consider bringing in a health economist as Content producer.
• Collaborate closely with the health planning and budgeting department to ensure that the information from the NIS will be in a format 


that can be used in the national resource allocation discussion.
• With resource requirements becoming more visible in this step, it is important to capture the key trade-offs being considered by the 


country in terms of prioritization and sequencing of the interventions needed to achieve the intended results. The NIS development 
team will need to guide discussions across stakeholders to highlight how trade-offs across objectives were examined and 
prioritization decisions ultimately taken. 


• Estimates for resource requirements for immunization for NIS are high-level estimates and are less detailed than the costing exercise 
needed for the AOP.


10.  Shared resources that are those that benefit other parts of the health system than immunization. Important shared costs are human resources, 
buildings and vehicles.
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Objective: Finalize the strategy with a realistic expectation of the available resources from 
both government and external partners 


Who does 
what?


1. Task manager/Coordinator: 
 with the support of the Steering Committee, maps all possible (governmental and external) 


funding sources for the NIP;
 organizes the budget dialogue meetings with the key stakeholders for the respective funding 


sources.
2. Content producer: 


 prepares the strategy propositions with corresponding resource requirements;
 supports discussions with the key stakeholders of the main funding sources for immunization.


3. Technical Working Group(s)/Health economist:
 may be consulted during revisions of the strategy options based on budget dialogue to 


propose the strategy with the most efficient use of available resources. 
4. Steering Committee: 


 supports the task manager/coordinator to identify the main stakeholders for financing the 
NIS and facilitates the meeting invitations;
 supports resource mobilization for the NIS through their respective networks.


Who should 
be engaged?


• From the MoH Budget department, usually a health economist.
• The MoF, Treasury, Fiscal commission, or other ministries with immunization funding.
• WHO, UNICEF, Gavi, World Bank, Asian Development Bank, etc.
• Provincial finance officers.


How to 
defend the 
budget during 
a dialogue 
process


1. Prepare tailored arguments on the value of the investment aimed at different stakeholders – 
i.e. the Minister of Health, Minister of Finance or external funders. 


2. On the basis of this dialogue, revise the strategies and update resource estimates.
3. Pursue additional advocacy efforts, including identifying additional sources for immunization 


financing.


Entry point for 
integration 
with HSSP


In some countries, budget negotiations take place before parliamentary vote, while in other 
countries, parliament negotiations can still influence government budget allocations. It is 
essential to understand the timing of, and process for, budget negotiations in order to be 
able to find an entry point. Understanding how the MoH negotiates with the MoF and the 
Parliament Health Committee is an essential preliminary step. These contacts can then help in 
understanding when advocacy should take place.


Duration Steps 3, 4, 5 and 6 are iterative and progress in parallel over a period of 3 months. 
The duration of Step 6 depends on the dialogue cycles.


Output 1. Talking points to use for defending the NIS budget.
2. A revised final strategy with negotiated and sufficiently committed resources.


Tools and 
resources


Strategizing national health in the 21st century: a handbook. Geneva: World Health 
Organization; 2016: Chapter 8 (Click here).


Step 6. Budget dialogue
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6A. Defending the NIS in a budget dialogue 
Following the resource estimation of Step 5, the NIS team is now equipped with information 
on resources needed not only to maintain routine immunization activities but also to bring 
about the needed improvements to achieve better immunization programme results over the 
next strategic period. 


• Focus on the changes needed: Without significant macro-economic fluctuations, it 
is relatively common to maintain the same level of budget commitment as in the last 
strategic period. The focus of the budget dialogue, therefore, should be on the resources 
required to address the changes outlined in the NIS. 


• Defend the maintenance of routine services: However, as seen during the recent 
COVID-19 pandemic, there will be certain situations and times when immunization 
resources (human, financial) are redirected towards response operations. It is important, 
therefore, that the NIS identifies and defends a core funding stream that is essential to 
maintaining routine immunization operations.


• Target the right entities: As a key public health intervention, the immunization 
programme should be financed mainly from public funding. This includes the government 
budget, social health insurance and development aid for health, as well as other bilateral 
and multilateral collaboration funds or grants. Consequently, the resource mobilization 
and budget negotiation for the NIS should target the MoH, MoF, Social Health Insurance 
funds and the main external health partners. 


• Tailor the message: The value of the investment in the NIS is a strong argument for 
additional funding support. However, stakeholders want to know what the investment will 
deliver and will judge the value of the investment differently.


6B. Revising the NIS based on budget dialogue 
If the proposed NIS cannot be fully funded, as initially presented, the NIS will be revised to 
reflect the outcome of budget discussions. The assigned level of priority of interventions 
is inputted into the NIS.Cost application will be helpful here. Low-priority items with high 
resource requirements will probably be removed from the strategic plan to keep it within 
the resource envelope. 


Critical for this step is an open and transparent discussion around the difficult choices 
the country needs to take in order to plan the upcoming strategic period in line with the 
level of resources available for implementation. Careful examination of the trade-offs (or 
where choosing one higher priority option will result in loss of a benefit or opportunity) will 
ensure that these choices are intentional, economically feasible, and technically sound. For 
example, a country may need to consider the trade-offs around introducing a new vaccine or 
strengthening service delivery to improve coverage of existing vaccines.


The prioritization can be further achieved by beginning with the ideal scenario: for the highest 
priority strategies proposed in the NIS, consider alternative scenarios. If there is inadequate 
funding and/or time to achieve all proposed strategies, review what should be removed first, 
second, and so on.
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6C. Pursuing further advocacy efforts
The work behind the NIS document can provide useful advocacy tools, while the NIS itself 
will be a key foundational piece to support resource mobilization efforts, helping leverage 
domestic and external funds for immunization. For Gavi-eligible countries, the NIS document 
supports an application process for the request of new funding. 


Some countries include an advocacy strategy section in the NIS, indicating how best to target 
messages to particular groups, share successful practice and communicate on outcomes. 
This can be particularly helpful for efforts to reach new donors, supporting advocacy more 
effectively and preparing for planning and resource mobilization initiatives.


Best practice tips for Step 6: Budget dialogue


• Being aware of any internal and external funding negotiation opportunities, having the investment proposition ready for such 
negotiations, targeting the main objectives of each stakeholder. 


2.5_IA2030


SAGE meeting October 2021







34


Objective: Launch the NIS endorsed by the government 


Who does 
what?


1. Task manager/coordinator: 
 requests government endorsement of the final NIS document;
 disseminates the final endorsed version of the NIS document to all stakeholders and 


development partners.
2. Content producer: 


 adapts the final NIS document to the government’s document template in preparation for 
endorsement by the government. 


3. Technical Working Group(s): 
 supports the Content producer to develop the document or government. 


4. Steering Committee: 
 facilitates the endorsement of the NIS by the government.


Who should 
be engaged?


• Relevant MoH/government staff. 


How to have 
the NIS 
endorsed


• Understand who needs to endorse and approve the NIS.
• Follow the national approval process.


Entry point for 
integration 
with HSSP


As part of the government endorsement process, ensure that the NIS becomes fully integrated 
and embedded into the HSSP and PHC operating plans (including essential services package). 


Duration 2–3 weeks.


Output Final NIS document endorsed by the MoH or other relevant (health) institutions, and an 
operational budget approved.


Step 7. Approval and endorsement


Post-approval: implementing and operationalizing 
the NIS
Once the NIS has been endorsed, it is important to ensure that the strategy will be put into 
action. Implementing and operationalizing the NIS involves four steps: 


• Dissemination to all subnational levels and other stakeholders involved in the 
process – including policy-makers, the MoF, health partners, donors, CSOs and 
national programme managers – will help increase acceptance and advocacy for the 
new strategy. A national launch event or ceremony could also serve to communicate 
the main goals and targets of the NIS.


• Continued integration into the health-sector planning through joint activities between 
immunization and other health priorities. Arrange discussions between groups (from 
either the immunization or non-immunization sectors) that may benefit from working 
together (i.e. have similar intervention locations or community outreach programmes). 
Once confirmed, joint planning and resource-sharing may follow.
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• An annual operational plan needs to be developed for every year covered by the NIS 
in order to translate the strategy into specific actions and activities. For the first year, 
this process should start in parallel to NIS development, or as soon as the NIS has been 
approved by the government, to ensure consistency. Refer to the “Annual Operational 
Plan for immunization services: Guidelines for development or optimization” for further 
guidance on how to plan and conduct and an AOP.11 


• The M&E framework will be used to review progress against NIS objectives at regular 
(at least annual) intervals by the relevant national bodies. M&E review meetings facilitate 
discussions on past achievements and challenges and identify ways to improve the next 
year’s plan. The stakeholders in immunization services delivery – including local authorities, 
surveillance staff, the private sector, NGOs and CSOs (in particular women’s groups) – 
shoud be active participants in this review and planning process.


11. https://immunizationeconomics.org/unicef-national-planning-and-budgeting
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Session 3: POLIO 


Purpose of session 


(pleases include specific questions for which SAGE advice is being sought and the anticipated output 


or product of the session) 


SAGE will be updated on the progress of polio eradication in the context of COVID pandemic and on 


the significantly improved poliovirus epidemiology in the endemic countries. SAGE will be briefed on 


the deliberations regarding immunogenicity of IPV containing whole-cell pertussis Hexavalent 


vaccine, and its potential use in the program. SAGE will also be asked to deliberate on options for 


IPV-only immunization schedules prior to global OPV withdrawal. SAGE will further be briefed on the 


initial experience and safety monitoring of the novel OPV2 vaccine (nOPV2); and specifically on the 


assessment of the safety data by the Global Advisory Committee on Vaccine Safety (GACVS).  


These specific questions will be presented for recommendation and endorsement: 


1. Recommendation on Hexavalent use in polio program and on IPV-only schedules in the pre-


OPV-cessation era


2. Recommendation on transition from initial to wider nOPV2 use based on the assessment of


the safety data by the Global Advisory Committee on Vaccine Safety (GACVS)


Background description 


In the first half of 2021, there have been only 2 paralytic cases caused by wild poliovirus type 1 in 


Afghanistan and Pakistan; and circulating vaccine derived type 2 poliovirus (cVDPV2) outbreaks have 


been increasingly under control across Africa and  several Asian countries; however, notable 


exceptions include Nigeria where cVDPV2 circulation has intensified and Senegal where delayed 


vaccination response to cVDPV2 outbreak led to further spread. 


The continuing COVID-19 pandemic keeps polio program activities under pressure: several planned 


vaccination campaigns to respond to cVDPV2 outbreaks were delayed or cancelled. In addition, the 


deteriorating security situation in Afghanistan makes surveillance and campaign implementation 


especially challenging – several polio vaccinators on duty were attacked in the past several months. 


Despite these challenges, the polio program experienced an unprecedented drop in detections of 


wild poliovirus cases in the remaining endemic countries of Pakistan and Afghanistan. In the first 6 


months of 2021, only 2 paralytic cases were reported from these countries, and positive 


environmental samples tested for wild type 1 were significantly reduced when compared with the 


same period last year; however, the sensitivity of poliovirus surveillance was maintained as 


evidenced by surveillance indicators. The number of cVDPV2 outbreaks as well as cases from these 


outbreaks decreased throughout Africa and Asia when compared to the same period of 2020. 


Polio eradication program has launched a new Polio Endgame Strategy: 2021-2026 which outlines 


the priorities and defines tools to achieve poliovirus eradication and its global certification. 


Polio-free countries and regions are looking for alternative polio immunization schedule options 


without OPV. These options have been discussed several times with SAGE, however, a consensus so 


far was that withdrawal of OPV should be globally synchronized only after the certification of 
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poliovirus eradication. Despite this recommendation, many countries and regions are moving 


towards IPV-only schedules. SAGE will be asked to comment on options for IPV only schedules 


including options with whole-cell Pertussis IPV containing Hexavalent vaccine. 


Novel OPV2 (nOPV2) was granted recommendation for use in outbreak response under Emergency 


Use Listing (EUL) mechanism as a first vaccine to ever receive this type of recommendation from 


WHO. In past meetings SAGE provided recommendations on initial use of nOPV2, and on framework 


for use of type 2 containing vaccines. In the current meeting, SAGE will be informed about the roll-


out of nOPV2, continued clinical development; and first assessment of safety data by GACVS*. SAGE 


will be asked to review the safety assessment and provide recommendation on transition from initial 


to wider use under EUL. 
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Background 
The 22nd meeting of the SAGE Polio Working Group (WG) was held on 31 August – 2 
September 2021 as a virtual meeting. 
 
Dr. Ilesh Jani chaired the meeting. This note presents a summary of the issues/evidence 
presented, discussions and recommendations. 
 
Slides from presentations given at the meeting are found at the dropbox folder below:  
 
https://www.dropbox.com/sh/qis2rahbgdxdwgr/AABvCsL5_22Kkpk_jwLpi_Hja?dl=0 
 
Context and topics  
 


Topics for review/information: 


1. Update on status of the GPEI program 


2. Update on current status of nOPV2 development and experience with use  


Expected outcomes of the meeting:   


1. To recommend on preferred immunization IPV-only schedules including those with 


whole cell pertussis vaccine Hexavalent formulation containing IPV  


2. To review the assessment of Global Advisory Committee on Vaccine Safety (GACVS) 


regarding safety data and the transition from initial to wider nOPV2 use 


3. To endorse carrying out of additional clinical studies as part of the nOPV2 


development 
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Minutes of the meeting and SAGE WG discussions [note: R-for Review/information; D-for 
decision] 


Day 1  
31 August 2021 
 
Polio program update [R] 
A. O’Leary 
 
As of 31 August 2021, there has been 2 WPV1 AFP cases in 2021, compared with 102 for the 
same period in 2020; and 279 circulating vaccine-derived poliovirus (cVDPV) AFP cases in 
2021, compared with 324 for the same period in 2020.  
 
In Afghanistan and Pakistan, there has been a clear decline in the number and geographic 
spread of WPV positive environmental surveillance (ES) sites in the past three quarters. 
Orphan viruses were identified especially in Central Pakistan, but sequencing information 
including evidence from most recent isolates does not suggest prolonged undetected 
circulation. However, in Afghanistan, the increasing inaccessibility to children and uncertain 
outlook are concerning for the programme.  
 
The COVID-19 pandemic has had a substantial impact on surveillance sensitivity including in 
high-risk areas; however, this is gradually improving since May 2020, with most outbreak 
countries meeting surveillance targets at National-level. To date approximately 70 million 
doses of nOPV2 have been used in outbreak response to cVDPV2; however, there have been 
substantial delays in some countries from the time of outbreak confirmation to 
implementing vaccination campaigns. This has been partly due to the verification of 
readiness for nOPV2 use but also partly due to other operational issues that were not linked 
with nOPV2 use. 
 
Theories on observed drop in WPV detections [R] 
O. Mach  
 
The purpose of this presentation was to discuss different theories that could explain 
observed decrease in poliovirus detections in the endemic countries, assuming that the 
decrease in poliovirus detections is real and it is not a result of worsening poliovirus 
surveillance sensitivity. Three possible hypotheses for the observed trend were presented: 
 


1. Programmatic success leading to exhaustion of susceptible population (finally, the 
SIAs reached the missed children) 


2. Decrease in social contacts due to COVID-19 leading to reduction in opportunities to 
transmit for both WPV and cVDPV 
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3. In endemics, “Receptor Competition” between PV2 and WPV1 leading to initial 
predominance of PV2 infections (through either VDPV2 transmission or use of tOPV) 
which reduced WPV1 ability to infect. 


 
Discussion: 


• The WG expressed concern over the outbreaks of cVDPV2 in Africa, Pakistan and 
Afghanistan and the political situation in Afghanistan.  


• The WG noted the reduction in WPV1 detections and provided some additional 
hypotheses, including: naturally-acquired homotypic immunity from the widespread 
transmission in 2019-2020; seasonality; the use of public health measures as part of 
the COVID-19 pandemic response, including social distancing, hand hygiene and 
masks which impacted other disease transmission, including polio.  


• The WG suggested that there needs to be more investigation to confirm the 
assumption that overall surveillance quality has not worsened, such as through 
assessing non-polio enteroviruses detections in environmental surveillance and 
orphan viruses.  


• The WG noted that if social distancing due to COVID has resulted in reduced WPV1 
transmission, then there is a risk of a resurgence of poliovirus in Pakistan as social 
contact returns to normal, which has been observed for endemic infectious diseases 
in other settings. 


• The WG emphasized that the polio programme is at it’s most critical point and 
slowness to respond to outbreaks should not be tolerated. The SAGE WG re-
confirmed the recommendation by the SAGE from spring 2021 which emphasized the 
need to respond as quickly as possible to cVDPV2 outbreaks, with whatever vaccine is 
available.  


• The WG supports very active case investigation for both paralysis cases and 
environmental positives in this time of low transmission. Identifying conditions in 
which transmission occurs and potentially finding new pockets of infections which 
are not currently apparent would be beneficial to near-elimination efforts 


 
IPV/OPV joint session: supply, production, implementation & financing [R] (including 
update on 2nd IPV dose implementation and hexavalent vaccine)  
I. Lewis, A. Ramirez, Y. Folly  
 
The supply of IPV is sufficient for all countries to introduce the second dose of IPV (IPV2) 
and complete catch-up immunization; and it is likely that 2021 will end with significant 
supply available with manufacturers. There is a risk to bOPV supply and price increases after 
2022 due to market exits, forecast accuracy and over-reliance on a single bulk producer. The 
supply of nOPV2 is constrained with the Programme having to prioritise deliveries. At the 
current rate of usage, it is likely to be exhausted in the coming months leading to a period of 
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approximately 6 months during which new supply of nOPV2 might  not be available for 
outbreak response. 
 
Due to COVID-19 pandemic there were small declines in IPV routine coverage estimates 
(from 82% in 2019 to 80% in 2020) and delays in implementation of IPV catch-up vaccination 
and IPV2 roll-out. 74% of the global missed cohort has been completed to date.  
 
Globally, 94 countries have to introduce IPV2. Out of the 63 Gavi eligible countries that are 
yet to introduce IPV2, 35 have been approved, of which 6 have already rolled out IPV2. The 
timelines for the 28 remaining applications are not known and, except for the high-risk 
countries, GAVI is not actively encouraging submissions due to the pandemic.  
 
Discussion: 


• The SAGE Polio WG re-emphasized their previous recommendation for countries to 
plan and implement IPV catch-up and introduce IPV second dose as soon as possible, 
seeking integrated approaches where possible.  


• Gavi confirmed that the current decisions on IPV is that Gavi will support countries 
for 10 years following certification of eradication (in line with SAGE 
recommendations). However, cost-sharing will begin at the time of OPV withdrawal.  
 


 
IPV-only schedule options and Hexavalent vaccine immnunogenicity [D]  
H. Verma, E. Akiki  
 
In this session pros and cons of different IPV-only schedule(s) for polio free 
regions/countries were discussed in case these regions/countries decide to stop using OPV 
before global cessation. In summary, 2 IPV doses (full/fractional) starting at 14 weeks with 
an interval of at least 4 months provide high sero-protection against all three polio types 
(reconfirms current recommendation); and 3 IPV full doses (Salk/Sabin) provide high 
seroprotection when starting from 8 weeks of age with benefit of early protection 
(reconfirms current recommendation).  Schedule of 3 IPV full doses (Salk/Sabin) using early 
schedule starting at 6 weeks of age (6,10, 14 weeks) showed lower immunogenicity, and 3 
fIPV doses in early schedule (6, 10, 14 weeks) do not provide equivalent/high 
seroconversion as compared to 2 fIPV starting at 14 weeks of age with longer interval 
between the doses. For affordable fIPV schedule options with benefits of early protection 
and higher immunity being investigated: 10,14,36 weeks fIPV data available; 6,14,36 weeks 
fIPV data being generated.  
 
For IPV-containing wP Hexavalent vaccine: there is currently no country using wP Hexa in EPI 
schedule, but some products are in development (one product is licensed in India) and Gavi 
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is considering support to the eligible countries. Therefore, SAGE WG reflected on 
appropriate future schedule(s) with wP Hexavalent vaccine. Non-inferiority has been 
demonstrated (Hexa vs Penta+IPV) in early schedules (6,10,14 weeks) with high 
immunogenicity (~90%) against all three poliovirus serotypes.  
 
Gavi confirmed that there could be a cost-sharing/co-financing component for Hexavalent 
vaccine from the onset and it will be supported for an undetermined period subject to 
sufficient funding being available. 
 
Discussion: 
 
IPV only schedules 


• SAGE WG re-emphasised their previous recommendation that countries should be 
cautious approach in switching from bOPV-IPV to IPV only schedules. SAGE WG also 
acknowledged that countries have differing epidemiologic risk. For countries in polio 
free regions with high routine immunisation coverage (>90% DTP3) that decide to 
move to IPV-only schedules during pre-eradication era, SAGE WG recommends to 
consider the following two schedule options:  


o A primary series of 3 doses of IPV should be administered beginning at 2 
months of age. If the primary series begins earlier (e.g. with a 6, 10 and 14-
week schedule) then a booster dose should be given after an interval of ≥6 
months (for a 4-dose schedule).  


o Alternatively, countries could administer a 2-dose IPV or fractional IPV 
schedule starting ≥14 weeks with second dose ≥4 months later.  


• Both options provide high immunogenicity (>90%); however, the two- dose IPV 
option does not provide early protection. Therefore, the SAGE WG emphasised that 
the appropriate IPV schedule should be selected based on local and regional 
epidemiology, the perceived risk of poliovirus infection/importation and operational 
considerations. 


 
wP Hexavalent schedules 


• SAGE Polio WG acknowledged the development of wP Hexavalent vaccines and took 
note of the products licensed and in queue for WHO prequalification. The WG also 
heard the Gavi’s perspective about Hexa support to the eligible countries. The WG 
reviewed the available data from phase III trials and heard about the trials in pipeline 
on different schedules, booster impact and any potential interference with 
concomitant vaccines in EPI schedules.  


• From the available data in early schedule of 6-10-14 weeks and assumptions that IPV 
component will work equally well or better in the schedules starting at later age, the 
WG agreed that wP Hexavalent could fit in any of the existing primary series of IPV 
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only schedules. Three dose series could be ideal with a booster for early schedule 
starting at 6 weeks. 


• The countries considering to adopt wP Hexavalent (replacing Penta/DTP and 
standalone IPV) will need to make value-based assessment for the available products 
and the pricing. The WG proposes that the member states should apply applicable 
cost-benefit analyses before any such decision is taken. The WG noted that there are 
no data on the interchangeability of acellular and whole-cell pertussis vaccines. 


 
 
Day 2 
01 September 2021 
nOPV Session 
 
Brief update on nOPV2 clinical development & regulatory process [R]  
A. Bandyopadhyay 
 
On November 13, 2020, nOPV2 became the first vaccine to be listed under the WHO 
Emergency Use Licensure (EUL) pathway. The purpose of the session was to provide an 
update on new data from clinical studies (completed trials in Panama and on-going trials in 
Bangladesh and The Gambia), present genetic stability data of isolates from field use of 
nOPV2, and to seek alignment on importance of clinical studies under planning (short-
interval administration study and older age-group study). 
 
Brief update on status of first use activities [R]    
S. Zipursky 
 
To date approximately 70 million doses of nOPV2 have been administered across Liberia, 
Nigeria (by far most doses used [~50 million], Benin, Congo, Sierra Leone, Tajikistan and 
Niger. There are 14 countries verified to use nOPV2 another 26 that have submitted 
documents towards confirming readiness. Experience to date shows it took countries 
around 4-10 weeks to meet nOPV2 readiness requirements, assuming functional ES was in 
place. 
 
GACVS statement on safety data;  and transition from initial to wider nOPV2 use [D]  
G. Macklin, DS Akram for GACVS 
 
In October 2020, SAGE endorsed a framework of nOPV2 use under EUL, which outlined 
initial nOPV2 use under stricter requirements (Phase B) and then transitioning to wider use 
(Phase C).  SAGE agreed on the transition to wider use contingent on review of AEFI and 
adverse events of special interest (AESI) safety data and of genetic stability; and 
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acknowledged that a GACVS subcommittee will provide an independent assessment of 
safety data generated from nOPV2 use. 
 
The SAGE WG were updated on the GACVS committee meeting on 3rd August, with 
objectives: 1) to provide an update on the progress, status, and safety surveillance of the 
type 2 novel oral poliovirus vaccine (nOPV2) and 2) for the sub-committee to provide an 
independent assessment of nOPV2 safety data generated from initial use countries, which 
will inform SAGE’s recommendation on the transition from initial use to wider use under 
EUL. 
 
In summary, the GACVS sub-committee concluded that, based on the available data, there 
were no obvious safety red flags or concerns to date. The committee noted the substantial 
quantity of data available and vaccine doses successfully administered in the field; however, 
some of the documentation was of lower quality and the committee expressed 
apprehension especially regarding a number of cases classified as indeterminate (7 in 
Nigeria, 8 in Liberia and 5 in Benin).  
 
Discussion:  


• The SAGE WG welcomed the assessment of the GACVS sub-committee on nOPV2 
safety and the genetic stability data generated during initial use. The WG noted that 
Benin country data requires a review and re-classification of causality assessment.  


• The SAGE WG were fully supportive of the recommended for transition from the 
initial use to wider use of nOPV2 under EUL, for endorsement by the full SAGE. The 
WG emphasised the programmatic benefits of moving from initial to wider use, 
which will allow more countries to timely respond to cVDPV2 outbreaks with the 
more genetically stable nOPV2 vaccine (instead of mOPV2) 


• The WG emphasised the importance of continuing environmental surveillance where 
feasible to monitor the risk of recombination through genetic sequencing.  


• The WG were in agreement with the two proposed policy enabling studies, and 
particularly had interest in the results of the older-age group study. 
 


Use of nOPV2 with other vaccines; and note on nOPV2 containment [D]    
O. Mach 
 
SAGE WG was reminded that nOPV2 is a live poliovirus and therefore is covered by Global 
Action Plan for Poliovirus Containment (GAPIII). nOPV2 has been temporarily waived from 
GAP III Annex 3 in the following specific uses: Vaccine production; Vaccine quality control; 
Clinical trials; and Outbreak response. There is no exemption of nOPV2 (or any other PV2) 
from the inventory requirement of infectious or potentially infectious materials. CAG will 
review the waiver upon receipt of Phase III clinical data, AFP and ES data.  
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The SAGE WG were asked to provide guidance to polio program regarding use of nOPV2 
with other vaccines during the wider use period under EUL. Previously, SAGE endorsed that 
nOPV2 can be used only in outbreak response campaigns “alone” but did not discuss 
intervals between nOPV2 and other vaccines during wider use under EUL. In the EUL 
recommendation, it states that ‘although no data are available for nOPV2, it is assumed 
that, as for mOPV2 or tOPV, no interference would occur with other routinely administered 
vaccines, as far as it will be of relevance in the emergency setting.’ 
 
Discussion: 


• SAGE WG noted the information about nOPV2 requirements on containment 
• SAGE WG noted the excerpt from the EUL recommendation, which was re-iterated 


by the WHO pre-qualification team. 
• For campaign use, the SAGE WG noted the interval between OPV campaigns is 


typically 4 weeks and recommended a 4-week interval between campaign use of 
nOPV2 and other OPV vaccines (interval pre and post campaign).  


• The SAGE WG recommended no limitation on the time between campaign use of 
nOPV2, IPV, measles and other non-polio vaccines; and no limitation of other routine 
immunization vaccine use (as per table below)  


 
 


 
Campaign use  
(of the other vaccines) 


Routine immunization 
use  
(of the other vaccines) 


nOPV2 and other OPV 
vaccines 


4 weeks pre and post No limitation 


nOPV2 and IPV No limitation; can be co-
administered 


No limitation 


nOPV2 and measles No limitation; can be co-
administered 


No imitation 


nOPV2 and other non-polio 
vaccines 


No limitation; can be co-
administered 


No limitation 


 
 
nOPV1, nOPV3, and multivalent nOPV development 
John Konz 
 
In this session, SAGE WG was updated on the status of development of novel type 1 and 3 
OPVs. EUL-enabling clinical and manufacturing work currently planned or in initial stages of 
implementation was discussed. It was noted that nOPV1 phase I study has started in USA 
and phase II has been planned in Bangladesh. In addition, the anticipated timeline for 
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clinical development was presented with potential EUL submission in late 2024 or early 
2025. 
 
Discussion: 


• SAGE WG acknowledged and supported the efforts for nOPV1 and 3 development 
and pointed out its importance in the future phases of the eradication program 


 
Day 3 
02 September 2021 
 
Closed session: Finalizing WG recommendations  
WG members  
 
The recommendations were finalized during this session. 
 
Closed session: Polio Position Paper revision  
G. Macklin 
 
The current WHO Polio Position Paper was published on 25 March 2016. Since then, 
significant programmatic developments have occurred, and new scientific evidence is 
available. A revision of the current Polio Position Paper is ongoing and will be shared with 
the WG in November 2021 (after incorporating recommendations from the SAGE meeting in 
October 2021).  
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22st Meeting of the SAGE Polio Working Group (WG) 


VIRTUAL MEETING 


Aug 31- Sept 2, 2021 


AGENDA  


Topics for review/information: 


1. Update on status of the GPEI program 


2. Update on current status of nOPV2 development and experience with use  


Expected outcomes of the meeting:   


1. To recommend on preferred immunization IPV-only schedules including those with whole cell pertussis vaccine 


Hexavalent formulation containing IPV  


2. To review the assessment of Global Advisory Committee on Vaccine Safety (GACVS) regarding safety data and 


the transition from initial to wider nOPV2 use 


3. To endorse carrying out of additional clinical studies as part of the nOPV2 development; and discuss use of 


nOPV2 with other vaccines 


 
Day 1 (Aug 31) [note: R-for Review/information; D-for decision]  


 
15:00 - 15:15     Welcome and opening remarks [R]    WG Chairs   


15:15 – 15:45  Polio program update [R]               A. O’Leary 


• Progress towards eradication of WPV and elimination of cVDPV2 


• Update on implementation of the new Polio Eradication Strategy 


15:45 – 16:00      Theories on observed drop in PV detections [R]   O. Mach 


16:00 – 16:15 Discussion on program session 


16:15 - 16:30        Break 
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16:30 – 17:00 IPV/OPV joint session: supply, production, implementation & financing [R] A. Ottosen, D. Chang- 


(including update on 2nd IPV dose implementation and hexavalent vaccine) Blanc, S. Sosler  


17:00 – 17:45 IPV-only schedule options and Hexavalent vaccine immnunogenicity [D] H. Verma, E. Akiki  


17:45    Wrap up of day 1 


Day 2 (Sept 1) 


15:00 – 17:30 nOPV Session: 


Brief updates on nOPV clinical development, regulatory process [D]  A. Bandyopadhyay 


Brief update on status of first use activities [R]    S. Zipursky 


GACVS statement on safety data;  


and transition from initial to wider nOPV2 use [D]    G. Macklin, D.S. Akram 


nOPV2 use with other vaccines during wider-use period;  


and note on nOPV2 containment [D]     O. Mach 


Brief update on novel OPV 1 & 3 [R]     J. Konz 


      


17:30 – 17:45        Break 


17:45 – 18:00    Final discussion before the closed session  


 


 Day 3 (Sept 2) 


_______________________________________________________________________________________  


15:00 – 18:00  Closed session: Finalizing WG recommendations       WG members    


   Closed session: Polio Position Paper update    G. Macklin 
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GACVS (Global Advisory Committee on Vaccine Safety) Sub-Committee on nOPV2 Safety 


August 3rd, 2021 – Virtual Meeting 


Summary Note for the Record 


Executive summary: 


• The objectives of the meeting were: 1) to provide an update on the progress, status, and


safety surveillance of the type 2 novel oral poliovirus vaccine (nOPV2) and 2) for the


sub-committee to provide an independent assessment of nOPV2 safety data generated


from initial use countries, which will inform SAGE’s recommendation on the transition


from initial use to wider use under EUL.


• Data was presented from four countries: Nigeria (39.2 million doses), Liberia (1.8 million


doses), Benin (3.6 million doses) and Congo (1.9 million doses). The data included


adverse event following immunization (AEFI), adverse event of special interest (AESI)


and acute flaccid paralysis (AFP) data.


o The largest (and most complete) dataset for consideration was from Nigeria,


from the surveillance period between March 2021 and July 2021, over which


period 39.2 million doses were administered (a further 19.2 million doses were


administered during July). In total, there were 225 AESIs reviewed by the


national causality committee.  There were 54/225 classified as ineligible, 2/225


unclassifiable and 160/255 as inconsistent with causal association, mostly due to


conincidental illness or infection. There were 2/225 cases considered causally


related – anaphylaxis and AFP (transverse myelitis or suspected vaccine-


associated paralytic poliomyelitis (VAPP)) and 7/225 that were indeterminate


pending follow-up for the next national causality meeting. [The rate of VAPP for


Sabin OPV vaccines is estimated at 1 case per 4.1-4.6 million doses1].


o The datasets from Liberia, Benin and Congo were presented but were less


substantial. In Liberia (1.8 million doses administered) there have been 14 AESI


detected to date and 12 were reviewed by the causality committee, finding 8


indeterminate cases to follow up on and 1 consistent causal association (pending


follow-up). In Benin (3.6 million doses administered), there were 137 serious


AEFIs assessed by the causality committee, which found 21 consistent causal


association and 5 indeterminate cases. In Congo, there have been 202 AEFI


reported, with 19 serious AEFIs; however, the causality assessment is yet to be


conducted.


1 Kohler KA, Banerjee K, Gary Hlady W, Andrus JK, Sutter RW. Vaccine-associated paralytic poliomyelitis in 
India during 1999: decreased risk despite massive use of oral polio vaccine. Bull World Health Organ. 
2002;80(3):210-6. PMID: 11984607; PMCID: PMC2567745. 
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• Data was presented from the nOPV2 genetic characterization group on nOPV2 isolates 


from AFP cases, contacts and environmental samples from Nigeria, Liberia and Benin. 


Out of 936 samples, 36 have been confirmed to contain nOPV2 with 66 pending NGS 


assessment. For the recent July report, 32 isolates were characterized (7 AFP, 15 AFP 


contacts and 10 environmental samples) from 3 countries (Nigeria, Liberia and Benin). 


For all 44 sequenced isolates (32 from July report, 12 from previous June report) the 


primary attenuation site (domain V) had no changes, and all isolates were non-


recombinant. The few nOPV2 isolates that contained changes in the VP1 coding region 


(between 0 and 3 nucleotide mutations) were classified as low concern. 


• In summary, the committee concluded that, based on the available data, there were no 


obvious red flags or safety concerns to date. The committee noted the substantial 


quantity of data available and vaccine doses successfully administered in the field; 


however, the documentation was inadequate and therefore the committee expressed 


apprehension especially regarding a large number of cases classified as indeterminate (7 


in Nigeria, 8 in Liberia and 5 in Benin). 


 


 


Safety data assessment: 


 


• The GACVS sub-committee appreciated the considerable efforts made to collect and 


present the safety data and noted an improvement in the quality of data from the 


previous meeting. The sub-committee also noted the large amount of safety data 


available and the high number of nOPV2 doses, especially from Nigeria.  


• Based on the data presented, the GACVS committee concluded that there were no 


safety “red flags” or clusters of AEFI that should be noted for concern to the SAGE WG. 


• The committee noted there were only two causally associated cases which were 


identified in Nigeria (one anaphylaxis and one potential VAPP) and one case (history of 


fever, pending additional information) from Liberia. The diagnosis and classification of 


20 cases (that included 2 deaths) that were identified from Benin need to be verified for 


the accuracy of case diagnosis and causality assessment methodology. Additionally, 19 


serious AEFI cases were identified from Congo Brazzaville for which causality assessment 


is planned.  


• In addition, data was presented from the nOPV2 genetic characterization group of 


nOPV2 isolates from stool samples and environmental surveillance. Out of 936 samples, 


36 have been confirmed to contain nOPV2 with 66 pending NGS assessment. For the 


recent July report, 32 isolates were characterized (7 AFP, 15 AFP contacts and 10 


environmental samples) from 3 countries (Nigeria, Liberia and Benin). For all 44 


sequenced isolates (32 from July report, 12 from previous June report) the primary 
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attenuation site (domain V) had no changes, and all isolates were non-recombinant. The 


few nOPV2 isolates that contained changes in the VP1 coding region (between 0 and 3 


nucleotide mutations) were classified as low concern. 


• The committee expressed apprehension around the misclassification of cases 


particularly with consistent/ indeterminate cases/incomplete data as a caveat to the 


assessment. It was noted that there are several indeterminate cases (7 in Nigeria, 8 in 


Liberia and 5 in Benin) that are still requiring follow-up/additional information. For cases 


that have been determined as indeterminate, several have been diagnosed as 


transverse myelitis or GBS but lack sufficient clinical diagnostic data for the committee 


to evaluate the clinical diagnosis.  


 


 Specific suggestions/notes from the committee moving forward: 


• The committee suggested that for moving forward into the wider use period, AFP 


surveillance should be the backbone of safety surveillance as it is well established and 


captures diseases that are most likely to be related to events of interest connected to 


nOPV2, such as vaccine-associated paralytic poliomyelitis, Guillain-Barré syndrome, 


transverse myelitis.  


• The committee emphasised WHO should continue to strengthen the capacity at field 


level: both field workers and national causality committees.  


o It was noted that it is difficult for countries without robust health systems to 


conduct and document clinical tests such as electromyography to provide more 


specific clinical diagnoses.  


o It was suggested that moving forward a more standardized/simple guidance 


tool/ algorithm on processing identified AEFI/ AESI and AFP cases should be 


provided for national committees to have better clarity. 


o There is confusion in AESI classifications as per the WHO methodology, which 


should be corrected as soon as possible with additional trainings and capacity 


building.  


o The committee highlighted that the Benin data is an outlier: the committee 


requested there be a review and re-classification of AESIs and that the country is 


provided with support and training to review the data with an expert to improve 


the quality of AESI classification.  


• In terms of data analysis, which was presented, it was requested that baseline figures 


(such as AFP reporting rate) would be more reliable if data was evaluated over several 


years, rather than choosing a specific year, such as 2020, especially because of the 


COVID impact on surveillance.  


• In addition, it would be useful to provide summary statistics that can be compared 


across countries in a systematic manner (e.g., AESIs per 1 million doses administered).  It 
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will also be important to standardize and clarify the denominators used in calculating 


the AFP rates.  


• The committee cautioned that if roll-out of nOPV2 in the wider use period is too fast it 


could hamper the ability to identify signals/clusters/flags of concern. 
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MALARIA VACCINE 


Joint session with the Malaria Policy Advisory Group (MPAG) 


Purpose of session 


FOR RECOMMENDATION 


The purpose is to present SAGE and MPAG with updated evidence on feasibility, impact and safety of 
the RTS,S/AS01 malaria vaccine and the proposed recommendations of the RTS,S SAGE MPAG 
Working Group.  


SAGE and MPAG are requested to address the following question: 


• Does the additional evidence on the feasibility, safety and impact of the RTS,S/AS01 vaccine
support a WHO recommendation for use of the vaccine in children in sub-Saharan Africa beyond
the current pilot implementation?


The SAGE/MPAG recommendations will then be used to update the WHO position paper on malaria 
vaccine.   


Background description 


The RTS,S/AS01 malaria vaccine is the first and to-date, the only vaccine that has demonstrated in a 
Phase 3 trial that it can significantly reduce malaria, and life-threatening severe malaria, in young 
African children. The Phase 3 trial was conducted over 5 years (from 2009 to 2014) and enrolled 
approximately 15,000 young children and infants in 7 sub-Saharan African countries.1 Among 
children aged 5–17 months who received 4 doses of RTS,S/AS01, the vaccine prevented 
approximately 4 in 10 (39%) cases of malaria over 4 years of follow-up and about 3 in 10 (29%) cases 
of severe malaria, with significant reductions also seen in overall hospital admissions, admissions 
due to malaria or severe anaemia and the need for blood transfusions.  


In July 2015, the European Medicines Agency (EMA) issued a positive scientific opinion of 
RTS,S/AS01, stating that the vaccine has the potential to reduce illness and death in the age group 
most at risk of death from malaria, and that the benefits of the vaccine in preventing malaria 
outweigh potential risks.  


In January 2016, WHO published its first malaria vaccine position paper, adopting the joint 
recommendations by the Strategic Advisory Group of Experts on Immunization (SAGE) and the 
Malaria Policy Advisory Group (MPAG)2. Recognizing the importance of malaria as a major cause of 
morbidity and mortality, particularly in sub-Saharan Africa, the need for new malaria control tools, 
and the potential significant contribution of the RTS,S/AS01 malaria vaccine to further reduce 
malaria burden, WHO recommended pilot implementation of the vaccine in sub-Saharan Africa. The 
pilot implementations should use the 4-dose schedule of the RTS,S/AS01 vaccine in 3–5 distinct 
epidemiological settings, at subnational level, covering moderate-to-high transmission settings. 


1 RTSS Clinical Trials Partnership. Efficacy and safety of RTS,S/AS01 malaria vaccine with or without a booster dose in 
infants and children in Africa: final results of a phase 3, individually randomised, controlled trial. Lancet 2015. Available 
from: https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(15)60721-8/fulltext  
2 Formerly called Malaria Policy Advisory Committee (MPAC) 
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The Malaria Vaccine Implementation Programme (MVIP) has been developed in line with these 
recommendations to address the identified outstanding questions related to the public health use of 
the vaccine, namely:  


 
1. To further characterize vaccine safety in the context of a routine immunization programme, 


with special attention to the safety signals observed in the Phase 3 trial (meningitis, cerebral 
malaria, excess mortality in girls compared to boys).  


2. To evaluate the vaccine’s impact on severe malaria and all-cause mortality; and  
3. To assess the programmatic feasibility of delivering the recommended four-dose schedule, 


including new immunization contacts, in the context of routine health service delivery.  
  


WHO coordinates the programme and provides scientific and technical leadership. The Ministries of 
Health of Ghana, Kenya and Malawi, the three countries participating in the pilot, are delivering the 
vaccine in selected areas through their child immunization services. The national regulatory 
authorities of each of the countries have authorized the RTS,S/AS01 vaccine for use in pilot areas. 
Data collected through the pilot evaluations will inform WHO recommendations on the broader use 
of RTS,S in sub-Saharan Africa. 
 
In April 2019, SAGE and MPAG endorsed a Framework for WHO Recommendation on RTS,S/AS01 
that describes a step-wise approach for how and when data collected through the MVIP can inform 
WHO recommendations on use of the vaccine beyond the pilot countries.3  The Framework aims to 
ensure a recommendation is made as soon as the risk-benefit of the vaccine can be established with 
the necessary level of confidence, such that the vaccine would not be unnecessarily withheld from 
countries in need, if it is found to be beneficial. The Framework indicates that a WHO 
recommendation could be made if and when:  


i) concerns regarding the safety signals observed in the Phase 3 trial have been satisfactorily 
resolved; and 


ii) severe malaria or mortality data trends have been assessed as being consistent with a 
beneficial impact of the vaccine.  


The Framework further specifies that a recommendation would not be predicated on attaining high 
coverage, including coverage of the fourth dose.  
 
Vaccine implementation started in Ghana and Malawi in April 2019 and in Kenya in September 2019. 
As of July 2021, more than 2.1 million RTS,S/AS01 doses have been administered and more than 
740,000 children have been reached with at least one dose of vaccine. Despite the ongoing COVID-
19 pandemic affecting all three pilot countries, RTS,S/AS01 vaccine administration and the pilot 
evaluations have continued without major disruptions to date.  
 
The results from the primary analysis of the pilot evaluation through 24 months following the first 
vaccinations are now available and were reviewed by the MVIP Data Safety and Monitoring Board 
(DSMB) in July 2021. The DSMB concluded that the safety signals seen in the Phase 3 trial were not 
seen in the pilot implementation. The pilot evaluation results showed no evidence of an excess of 
meningitis, cerebral malaria, or gender-specific mortality comparing age-eligible children living in 
implementation areas with those in the comparison areas. Subsequent reviews by the African and 
the Global Advisory Committees for Vaccine Safety (AACVS and GACVS) concurred with the DSMB’s 
assessment. The RTS,S SAGE MPAG Working Group examined the full evidence and in line with the 
process for development of evidence-based vaccine-related recommendations, developed the 
following deliverables for SAGE/MPAG review: background to the issue, grading tables that assess 


 
3 Formerly called ‘Framework for Policy Decision on RTS,S/AS01 Malaria Vaccine’, accessible from: 
https://www.who.int/publications/m/item/proposed-framework-for-policy-decision-on-rts-s-as01-malaria-vaccine  
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the quality of the scientific evidence, an evidence-to-recommendation table and proposed 
recommendations.  
 
In summary, the Working Group recommends that RTS,S/AS01 should be provided at a minimum of 
4 doses to reduce malaria disease and burden in children from 5 months of age living in countries 
in sub-Saharan Africa with moderate to high malaria transmission. The Working Group notes that 
the vaccine has an acceptable safety profile and provides substantial added protection against 
malaria illness and death even when provided in addition to a package of existing interventions 
which are known to reduce the malaria burden. The introduction of a vaccine at this time would 
come when progress in malaria control in recent years has stalled in Africa, when our current tools 
are threatened by drug and insecticide resistance, and when malaria remains a primary cause of 
illness and death in African children, with more than 260 000 child deaths from malaria annually. 
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Annex 9: GRADE and Evidence to Recommendation tables on RTS,S/AS01 malaria vaccine 


Content: 


Annex 9a: GRADE table 


Annex 9b: Evidence-to-recommendations table 


Annex 9c: Risk of bias assessment (for studies included in the GRADE) 
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Annex 9a: Grading of Recommendations, Assessment, Development, and Evaluation (GRADE) Evidence summary table 


Author(s): Villanueva G, Henschke N, Hamel C, Buckley B (Cochrane Response) 


Question: Should a minimum of 4 doses of RTS,S/AS01 be provided to reduce malaria disease burden in children >= 5 months of age living in countries in sub-
Saharan Africa with moderate to high malaria transmission? 


Population: Children ≥ 5 months of age living in countries in sub-Saharan Africa with moderate to high malaria transmission 


Intervention: A minimum of 4 doses of RTS,S/AS01 (given as a 3-dose initial series; first dose should be provided between 5 and 17 months of age) with a minimal 
interval between doses of 4 weeks  


Comparison: Malaria interventions currently in place without malaria vaccination 


Setting: countries in sub-Saharan Africa with moderate to high malaria transmission  


Outcome № of studies 


Certainty assessment № of patients Effect 


Certainty Comments 
Study design Risk of bias 


Inconsistenc
y 


Indirectness Imprecision 
Other 


consideration
s 


RTS,S/AS01  
No 


vaccination 
Relative 
(95% CI) 


Absolute 
(95% CI) 


CLINICAL 
MALARIA 


(Efficacy, 
important 
outcome) 


Clinical malaria episodes (from month 0 to end of study; median follow-up: 48 months) (modified ITT analysis)  


(assessed with: Illness in a child brought to a study facility with a measured temperature of 37·5°C and P. falciparum asexual = parasitaemia at a density of > 5000 parasites per cubic millimetre or a case of malaria 
meeting the primary case definition of severe malaria. Severe malaria primary case definition = P. falciparum asexual parasitaemia at a density of > 5000 parasites per cubic millimetre with one) 


1 1 


(RTS,S/AS01) 


randomised 
trials 


not serious a not serious not serious not serious  none 
R3R: N=2976; 
6616 episodes 


C3C: N=2974; 
9585 episodes 


VE: 36.3% 
(31.8 to 40.5) 


- 
⨁⨁⨁⨁ 


HIGH 


PP analysis VE: 
39% (95% CI 
34.3 to 43.3) 


Clinical malaria events (at 3 years)  


(assessed with: measured temperature ≥ 37.5 °C, or a history of fever within the past 48 hours, and P. falciparum parasitemia ≥ 5,000/mm3 in children presenting at a study health facility) 


1 2 


(Chandramoh
an) 


RTS,S/AS01 vs SMC alone 


randomised 
trials 


not serious not serious not serious not serious none 


Incidence: 278 
(264.6 to 


292.4)/1000 
PYAR; 1540 
events over 


5535.7 PYAR 


Incidence: 305 
(290.5 to 


319.8)/1000 
PYAR; 1661 
events over 


5449.9 PYAR 


HR 0.92 (99% 
CI 0.82 to 


1.04) 
- 


⨁⨁⨁⨁ 


HIGH 


“The 90, 95, 
and 99% CI for 
the HR all 
excluded the 
pre-specified 
non-inferiority 
margin of 1.20.” 


SMC + RTS,S/AS01 vs SMC alone 


randomised 
trials 


not serious not serious not serious not serious none 


Incidence:  


113 (104.7 to 
122.5)/1000 
PYA); 624 


events over 
5508 PYAR 


Incidence:  


305 (290.5 to 
319.8)/1000 
PYAR; 1661 
events over 


5449.9 PYAR 


PE: 62.8% ( 
58.4 to 66.8) 


- 
⨁⨁⨁⨁ 


HIGH 
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SEVERE 
MALARIA 


(Efficacy, 
critical 
outcome) 


Severe malaria episodes (from month 0 to end of study) (modified ITT analysis)  


(assessed with: P. falciparum asexual parasitaemia at a density of > 5000 parasites per cubic millimetre with one or more markers of disease severity and without diagnosis of a coexisting illness. Markers of severe 
disease were prostration, respiratory distress, a Blantyre coma score of 2 (on a scale of 0 to = 5, with higher scores indicating a higher level of consciousness), two or more observed or reported seizures, 
hypoglycaemia, acidosis, elevated lactate level, or haemoglobin level of < 5 g per decilitre. Coexisting illnesses were defined as radiographically proven pneumonia, meningitis established by analysis of cerebrospinal 
fluid, bacteraemia, or gastroenteritis with severe dehydration) 


1 1 


(RTS,S/AS01) 


randomised 
trials 


not serious a not serious not serious not serious none 
R3R: N=2976; 
116 episodes 


C3C: N=2974; 
171 episodes 


VE: 32.2% 
(13.7 to 46.9) 


- 
⨁⨁⨁⨁ 


HIGH 


PP analysis 


VE 28.5% (6.3 
to 45.7) 
 


Hospitalization due to severe malaria 


1 2 


(Chandramoh
an) 


RTS,S/AS01 vs SMC alone 


randomised 
trials 


not serious not serious not serious very serious b none 
37 events; 6.7 
(4.8 to 9.2) per 


1000 PYAR 


37 events; 6.8 
(4.9 to 9.4) per 


1000 PYAR 


PE: -0.4% (-
65.8 to 25.7) 


 
⨁⨁◯◯ 


LOW 


Most cases of 
severe malaria 
were severe 
malaria 
anaemia 
(vaccine: 25/37; 
SMC: 31/37) 


SMC + RTS,S/AS01 vs SMC alone 


randomised 
trials 


not serious not serious not serious serious c none 
11 events; 2.0 
(1.1 to 3.6) per 


100 PYAR 


37 events; 6.8 
(4.9 to 9.4) per 


1000 PYAR 


PE: 70.5% 
(41.9 to 85.0) 


 
⨁⨁⨁◯ 


MODERATE 


Most cases of 
severe malaria 
were severe 
malaria 
anaemia 


(vaccine + 
SMC: 10/11; 
SMC: 31/37)  


Severe malaria (from month 0 to 24 months) 


1 3 


(MVPE) 


pilot 
implementatio


n 


study* 


not serious d not serious not serious serious e none - - 
IRR 0.70 (0.54 


to 0.92) 
- 


⨁⨁⨁◯ 
MODERATE 


 


SEVERE 


ANEMIA 


(Impact, 
important 
outcome). 


≥1 episode of incident severe malaria anaemia (from month 0 to end of study) (modified ITT analysis)  


(assessed with: a documented haemoglobin < 5·0 g per decilitre identified at clinical presentation to morbidity surveillance system in association with a P. falciparum parasitaemia at a density of > 5000 parasites per 
cubic millimetre) 


1 1 


(RTS,S/AS01) 


randomised 
trials  


not serious a not serious  not serious  serious c none  R3R: 23/2976 
(0.8%)  


C3C: 44/2974 
(1.5%)  


VE 47.8% 
(11.6 to 69.9)  - 


⨁⨁⨁◯ 


MODERATE 


 


WHO-defined severe malaria anaemia 


1 2 RTS,S/AS01 vs SMC alone 
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(Chandramoh
an) randomised 


trials 
not serious not serious not serious very serious b none 


25 events; 
4.52 (3.05 to 


6.68) per 1000 
PYAR 


31 events; 
5.69 (4.00 to 


8.09) per 1000 
PYAR 


PE: 18.4% (-
39.3 to 52.2) 


- 
⨁⨁◯◯ 


LOW 


 


SMC + RTS,S/AS01 vs SMC alone 


randomised 
trials 


not serious not serious not serious serious c none 


10 events; 
1.82 (0.977 to 
3.37) per 1000 


PYAR 


31 events; 
5.69 (4.00 to 


8.09) per 1000 
PYAR 


PE: 67.9% 
(34.1 to 84.3) 


- 
⨁⨁⨁◯ 


MODERATE 


 


BLOOD 
TRANSFUSIO
N 


(Impact, 
critical 
outcome) 


Blood transfusion (from month 0 to end of study) (modified ITT analysis) 


1 1 


(RTS,S/AS01) 


randomised 
trials 


not serious a not serious not serious serious c none 
R3R: 78/2976 


(2.6%) 


C3C: 
109/2974 


(3.7%) 


VE 28.5% 
(3.5 to 47.2) 


- 
⨁⨁⨁◯ 


MODERATE 


 


Blood transfusion (at 3 years) 


1 2 


(Chandramoh
an) 


RTS,S/AS01 vs SMC alone 


randomised 
trials 


not serious not serious not serious very serious b none 


21 events; 
3.79 (2.47 to 


5.82) per 1000 
PYAR 


23 events; 
4.22 (2.80 to 


6.35) per 1000 
PYAR 


PE: 8.27% (-
67.6 to 49.8) 


- 
⨁⨁◯◯ 


LOW 


 


SMC + RTS,S/AS01 vs SMC alone 


randomised 
trials 


not serious not serious not serious serious c none 


8 events; 1.45 
(0.726 to 2.90) 


per 1000 
PYAR 


23 events; 
4.22 (2.80 to 


6.35) per 1000 
PYAR 


PE: 65.4% 
(22.9 to 84.5) 


- 
⨁⨁⨁◯ 


MODERATE 


 


CEREBRAL 
MALARIA 


(safety, critical 
outcome) 


 


Possible cerebral malaria  


1 1 


(RTS,S/AS01) 


randomised 
trials 


very serious f not serious not serious g serious c none 


R3R: 19/2976 


+ 
R3C: 24 /2974 


C3C: 10/2974  


 


IRR: 2.15 
(95% CI 1.1 to 


4.3) 
- 


⨁◯◯◯ 


VERY LOW 
 


WHO defined cerebral malaria 


1 2 


(Chandramoh
an) 


RTS,S/AS01 vs SMC alone 


randomised 
trials 


not serious not serious not serious serious h none 


4 events; 
0.723 (0.271 
to 1.93) per 
1000 PYAR 


0 events - - 
⨁⨁◯◯ 


LOW 


 


SMC + RTS,S/AS01 vs SMC alone 
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randomised 
trials 


not serious not serious not serious serious h none 


1 event; 0.182 
(0.026 to 1.29) 


per 1000 
PYAR 


0 events   
⨁⨁◯◯ 


LOW  


 


Hospital admission with cerebral malaria (month 0 to month 24)  


(positive for P.falciparum by rapid diagnostic test or microscopy, with impaired consciousness (i.e. a Glasgow coma score <11 or Blantyre coma score <3 or assessed as P or U on the AVPU (“Alert, Voice, Pain, 
Unresponsive”) score, excluding cases with probable meningitis) 


1 3 


(MVPE) 


pilot 
implementatio


n 


study* 


not serious d not serious not serious serious i none -  - 
IRR: 0.77 


(95% CI 0.44 
to 1.35) 


- 
⨁⨁⨁◯ 


MODERATE 


The 95% 
confidence 
intervals for 
pooled 
estimates 
obtained during 
this evaluation 
exclude an 
effect of the 
magnitude 
observed in 
Phase III trial, 
after allowing 
for the levels of 
uptake of the 
vaccine† 


HOSPITAL 
ADMISSION 


(impact, 
critical 
outcome) 


All-cause hospital admission (month 0 to study end) (modified ITT analysis) 


1 1 


(RTS,S/AS01) 


randomised 
trials 


not serious a not serious not serious not serious none 
R3R: 


644/2976 
(21.6%) 


C3C: 
771/2974 
(25.9%) 


VE 16.5% 
(7.2 to 24.9) 


- 
⨁⨁⨁⨁ 


HIGH 
 


All-cause hospital admission (excluding external causes and surgery) 


1 2 


(Chandramoh
an) 


RTS,S/AS01 vs SMC alone 


randomised 
trials 


not serious not serious not serious very serious b none 


73 events; 
13.2 (10.5 to 


16.6) per 1000 
PYAR 


60 events; 
11.0 (8.55 to 


14.2) per 1000 
PYAR 


PE: -22.3% (-
74.4 to 14.3) 


- 
⨁⨁◯◯ 


LOW 
 


SMC + RTS,S/AS01 vs SMC alone 


randomised 
trials 


not serious not serious not serious very serious b none 


49 events; 
8.90 (6.72 to 


11.8) per 1000 
PYAR 


60 events; 
11.0 (8.55 to 


14.2) per 1000 
PYAR 


PE: 18.7% (-
19.4 to 44.7) 


- 
⨁⨁◯◯ 


LOW 
 


All-cause hospital admission (month 0 to month 24) 


A stay in hospital/inpatient facility for at least one night, (and patients who were admitted but died before an overnight stay was completed) 
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1 3 


(MVPE) 


pilot 
implementatio


n 


study* 


not serious d not serious not serious  serious j none - - 
PE 8.0% (-3.0 


to 17.0) 
- 


⨁⨁⨁◯ 
MODERATE 


 


Hospital admission (with a positive malaria test) (month 0 to month 24) 


1 3 


(MVPE) 


pilot 
implementatio


n 


study* 


not serious d not serious not serious  not serious none - - 
PE: 21% (7.0 


to 32) 
- 


⨁⨁⨁⨁ 
HIGH  


 


ALL-CAUSE 
MORTALITY 


(impact and 
safety, critical 
outcome) 


All-cause mortality (month 0 to study end) (modified ITT analysis) 


1 1 


(RTS,S/AS01) 


All population 


randomised 
trials 


not serious a not serious not serious g very serious b none 


R3R: 61 (13 
malaria)/2976 


+ 


R3C: 51 (17 
malaria)/2972 


C3C: 46 (13 
malaria)/2974  


 


- 
- 


⨁⨁◯◯ 


LOW 


  


Girls only (safety assessment) 


randomised 
trials 


see above see above see above see above see above 


R3R: 35 (9 
malaria)/1467 


+ 


R3C: 32 (8 
malaria)/1500  


C3C: 17 (4 
malaria)/1503  


IRR: 2.0 (95% 
CI 1.2 to 3.4) 


- see above 


Female/male 


risk ratio (95% 


CI) 1.50 (1.03 


to 2.18) 


Boys only (safety assessment) 


randomised 
trials 


see above see above see above see above see above 


R3R: 26 (4 
malaria)/1509 


+ 


R3C: 19 (9 
malaria)/1472  


C3C: 29 (8 
malaria)/1471  


IRR: 0.8 (95% 
CI 0.5 to 1.2) 


- see above 


 


All-cause mortality (excluding external causes and surgery) 


1 2 


(Chandramoh
an) 


RTS,S/AS01 vs SMC alone 


All population 


randomised 
trials 


not serious not serious not serious very serious b none 


22 events; 
3.97 (2.62 to 


6.04) per 1000 
PYAR 


25 events; 
4.59 (3.10 to 


6.79) per 1000 
PYAR 


PE: 12.1% (-
55.7 to 50.4) 


- 
⨁⨁◯◯ 


LOW 
 


Girls only (safety assessment) 
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randomised 
trials 


see above see above see above see above see above 


11 events;  


4.15 (2.30, 
7.49) per 1000 


PYAR 


9 events; 3.42 
(1.78, 6.57) 


per 1000 
PYAR 


HR (95% CI) 
1.23 (0.51 to 


2.96) 
 see above 


Gender 
Interaction 
parameter $ 


(95% CI) 


1.80 (0.56 to 
5.79) 


Boys only (safety assessment) 


randomised 
trials 


see above see above see above see above see above 


11 events; 


3.82 (2.11, 
6.89) per 1000 


PYAR 


16 events; 
5.68 (3.48, 


9.27) per 1000 
PYAR 


HR (95% CI) 
0.68 (0.32 to 


1.47) 
 see above  


SMC + RTS,S/AS01 vs SMC alone 


All population 


randomised 
trials 


not serious not serious not serious serious c none 


12 events; 
2.18 (1.24 to 


3.84) per 1000 
PYAR 


25 events; 4.59 
(3.10 to 6.79) 


per 1000 
PYAR 


PE: 52.3% 
(4.99 to 76.0) 


- 
⨁⨁⨁◯ 


MODERATE 


 


 Girls only (safety assessment) 


 


randomised 
trials 


see above see above see above see above see above 


2 events;  


0.75 (0.19, 
3.01) per 1000 


PYAR 


9 events; 3.42 
(1.78, 6.57) per 


1000 PYAR 


HR (95% CI) 
0.22 (0.05 to 


1.02) 
 see above 


Gender 
Interaction 
parameter $ 


(95% CI) 


0.35 (0.06, 
1.98) 


 Boys only (safety assessment) 


 
randomised 


trials 
see above see above see above see above see above 


10 events; 
3.51 (1.89, 


6.52) per 1000 
PYAR 


16 events; 5.68 
(3.48, 9.27) per 


1000 PYAR 


HR (95% CI) 
0.62 (0.28 to 


1.37) 
 see above 


 


All-cause mortality (excluding deaths due to injury) (month 0 to month 24) 


1 3 


(MVPE) 


All population 


pilot 
implementatio


n 


study* 


not serious d not serious not serious serious k none - - 
Mortality ratio 


0.93 
(0.84 to 1.03) 


- 
⨁⨁⨁◯ 


MODERATE 
 


 


Girls only (safety assessment) 
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pilot 
implementatio


n 


study* 


see above see above see above see above see above - - 
Mortality ratio 


0.98 
(0.87 to 1.09) 


- see above 


Gender 
interaction: 
(female:male 
ratio of mortality 
ratios): 1.08 
(0.93, 1.25); p = 
0.321 


Excludes 
interaction of 
the magnitude 
observed in the 
Phase 3 trial 
after allowing 
for uptake of 
the vaccine in 
the pilots (1.4) 


Boys only (safety assessment) 


pilot 
implementatio


n 


study* 


see above see above see above see above see above - - 
Mortality ratio 


0.91 
(0.80 to 1.04) 


- see above 


 


MENINGITIS 


(safety, critical 
outcome) 


Meningitis (month 0 to study end) (mITT analysis) 


1 1 


(RTS,S/AS01) 


randomised 
trials 


serious l not serious not serious g serious c none 
R3R: 11/2976 


+ 
R3C: 1/2972 


C3C: 1/2974 
 IRR: 10.5 


(95% CI 1.41 
to 78.0) 


- 
⨁⨁◯◯ 


LOW 


 


Meningitis (confirmed by lumbar puncture) 


1 2 


(Chandramoh
an) 


RTS,S/AS01 vs SMC alone 


randomised 
trials 


not serious not serious not serious very serious m none 0 cases 0 cases - - 
⨁⨁◯◯ 


LOW 


 


SMC + RTS,S/AS01 vs SMC alone 


randomised 
trials 


not serious not serious not serious very serious m none 0 cases 0 cases - - 
⨁⨁◯◯ 


LOW 


 


Hospital admission with meningitis 
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1 3 


(MVPE) 


pilot 
implementatio


n 


study* 


not serious d not serious not serious serious n none - - 
IRR: 0.81 


(95% CI 0.43 
to 1.55) 


- 
⨁⨁⨁◯ 


MODERATE 


Excludes effect 
of the 
magnitude 
observed in the 
phase 3 trial, 
after allowing 
for uptake of 
the vaccine in 
the pilots.†† 


GRADE Working Group grades of evidence 


High certainty: We are very confident that the true effect lies close to that of the estimate of the effect 


Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different 


Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 


Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect 


Abbreviations 


CI: Confidence interval; IRR; incidence rate ratio; ITT: intention-to-treat; PE: protective efficacy; PYAR: person years at risk; VE: vaccine efficacy 


R3R: 3× RTS,S plus booster RTS,S; R3C: 3× RTS,S plus comparator vaccine; C3C: controls (comparator vaccines) 


Explanations 


* Pilot implementation study designed to be analyzed as cluster randomised controlled trial 


† To be able to rule out an association with cerebral malaria of the magnitude seen in the phase 3 trial we would therefore want to be able to exclude rate ratios of about 2.2 (1.6 allowing for 60% coverage and 5% 
contamination) or more 


†† To be able to rule out an association with meningitis of the magnitude seen in the phase 3 trial we would therefore want to be able to exclude rate ratios of about 10.5 (4.5 allowing for coverage and contamination)  or 
more. 


$ Interaction parameter and 95% CI indicates evidence for effect modification by gender (1 indicates no effect modification) 


a. Study was rated as unclear risk of bias due to heavy involvement of the funder within the project; however, it has not been downgraded for ROB as this was the only concern and the study is otherwise well conducted.  


b. Downgraded two levels due to imprecision: few events and a very large confidence interval that incorporates the possibility of benefit and harm 


c. Downgraded one level due to imprecision: few events and large confidence interval 


d. Not downgraded for risk of bias despite being an open-label study because the findings from the household survey suggest there is no evidence that the introduction of RTS,S/AS01 had a negative effect on uptake of other 
childhood vaccines, ITN use, care-seeking behavior, or health worker behavior in testing and treating for febrile illness.  


e. Downgraded one level for imprecision: large confidence interval that incorporates the possibility of benefit and little to no effect.   


f. Downgraded two levels for risk of bias: unclear risk of bias due to heavy involvement of the funder within the project. In addition, this was a post-hoc analysis based on an imprecise algorithm, followed by record review and 
expert panel review. Cerebral malaria is a difficult diagnosis to make in real time, and worse through record review. 


g. For this safety outcome we have reported the combined results for children receiving 3 or 4 doses of the vaccine; however, it has not been downgraded for indirectness. 


h. Downgraded two levels due to imprecision: very few events and 0 events in the control arm 


i. Downgraded one level due to imprecision: large confidence interval that incorporates the possibility of benefit and harm. Study was powered for a pooled analysis only, country estimates vary but confidence intervals are 
wide and consistent with pooled effect.  


j. Downgraded one level due to imprecision as the large confidence interval incorporates de posibiliity of benefit and harm. Not downgraded a second level despite being powered for a pooled analysis only, country estimates 
vary but confidence intervals are wide and consistent with pooled effect. 


k. Downgraded one level for imprecision: analysis not powered at this time point to assess impact of vaccine introduction on mortality, but the pooled point estimate for mortality is consistent with the expected impact (3% - 
8% depending on the proportion of deaths attributable to malaria. 


l. Downgraded one level for risk of bias: unclear risk of bias due to heavy involvement of the funder within the project. In addition, this outcome was not pre-specified in the protocol (post-hoc analysis). 


m. Downgraded two levels for imprecision: no events reported in either group. 
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n. Downgraded one level due to imprecision: large confidence interval that incorporates the possibility of benefit and harm. It was only downgraded by 1 level because the result excludes an effect of the magnitude observed 
in the phase 3 trial, after allowing for uptake of the vaccine in the pilots. 
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Annex 9b: Malaria Policy Advisory Group (MPAG) and Strategic Advisory Group of Experts (SAGE) on Immunization - Evidence to recommendations framework 


1 Framework for Recommendation on RTS,S, April 2019: https://www.who.int/malaria/mpac/proposed-framework-for-policy-decision-on-rtss-as01-malaria-vaccine.pdf 


Question:  Should a minimum of 4 doses of RTS,S/AS01 be provided to reduce malaria disease burden in children >= 5 months of age living in countries in sub-Saharan Africa with moderate to high malaria transmission? 


Population:  Children >= 5 months of age living in countries in sub-Saharan Africa with moderate to high malaria transmission  


Intervention:   A minimum of 4 doses of RTS,S/AS01 (given as a 3-dose initial series; dose 1 should be provided between 5 and 17 months of age) with a minimal interval between doses of 4 weeks  


Comparison(s):   Malaria interventions currently in place without malaria vaccination 


Outcome:   Clinical malaria, severe malaria, anaemia, blood transfusion, cerebral malaria, hospital admission, all-cause mortality, safety (AE, SAE, AEFI, AESI), tolerability 


Background:  
WHO estimated in the 2020 World Malaria Report that, in 2019, approximately 229 million cases and 409 000 deaths were attributable to malaria, with 94% of these deaths occurring in sub-Saharan Africa. Most malaria deaths in 
Africa occur in children younger than 5 years. Infants and young children in malaria-endemic countries in Africa typically experience several clinical episodes of malaria before they acquire partial immunity, which in older childhood 
protects against severe and fatal malaria. 
Between 2000 and 2015, global malaria case incidence declined by 27%. Globally, an estimated 1.5 billion malaria cases and 7.6 million malaria deaths have been averted in the period 2000–2019.   
However, between 2015 and 2019 the annual case incidence decreased by less than 2%, indicating a slowing of the rate of decline since 2015.4 This levelling off of incidence (in some countries an increase occurred) has been 
attributed mainly to the stalling of progress in several countries with moderate or high transmission. [iii] There is general agreement that to get malaria control back on track, new tools are needed alongside efforts to increase 
uptake and use of current malaria control tools. 
The Malaria Vaccine Implementation Programme (MVIP) was developed in response to the 2015 joint recommendation by SAGE and MPAC to introduce the RTS,S/AS01 (RTS,S) malaria vaccine in phased introductions in 3-5 African 
countries. Recognizing the potential of the vaccine to reduce clinical and severe malaria in African children, the pilots were designed to answer outstanding questions on safety, impact in routine use, and feasibility of reaching 
children with the recommended 4-dose schedule. The ministries of health (MoH) of the three pilot countries, Ghana, Kenya and Malawi, are delivering the RTS,S vaccine in selected areas through their child immunization services. 
Data are collected through the Malaria Vaccine Pilot Evaluation (MVPE) to inform WHO recommendations on the broader use of RTS,S in sub-Saharan Africa.  
In 2019, the SAGE and MPAC endorsed the Framework for WHO recommendation on RTS,S/AS011 which outlines a step-wise approach for review and WHO recommendation on broader use of RTS,S based on emerging pilot data. 
In the Framework it was agreed that a WHO policy recommendation on the use of RTS,S/AS01 beyond the pilot countries could be made if and when (i) concerns regarding the safety signals observed in the Phase 3 trial are 
satisfactorily resolved, and (ii) severe malaria or mortality data trends are assessed as consistent with a beneficial impact of the vaccine.  The 2019 Framework further states that a recommendation could be made in absence of 
data showing vaccine impact on mortality (impact on severe malaria is an acceptable surrogate); a recommendation need not be predicated on attaining high coverage, including coverage of dose 4; and cost effectiveness 
estimates should be regularly refined as data become available for increasingly precise calculation, and presented at appropriate time points. 
The rate of events in the malaria vaccine pilot evaluations allowed for sufficient data availability to conduct the primary analysis per the statistical analysis plan (SAP) on safety and impact on hospitalized severe malaria 24 months 
after the start of RTS,S vaccination in the first pilot country(end of April 2021).   
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 CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL INFORMATION 
PR


O
BL


EM
 


Is the problem 
a public health 
priority? 


No Un-
certain Yes Varies by 


setting 
Despite considerable efforts and the use of multiple interventions, combined as appropriate 
according to the setting, malaria continues as a major public health problem. 
In areas of high transmission, malaria remains a major cause of child morbidity and mortality, even 
where insecticide treated net (ITN) coverage is high. This includes areas of highly seasonal 
transmission, where seasonal malaria chemoprevention (SMC) is provided monthly through the high 
transmission season. 
WHO estimated that in 2019, approximately 229 million cases and 409 000 deaths were attributable 
to malaria, with 94% of these deaths occurring in sub-Saharan Africa. Most malaria deaths in Africa 
occur in children younger than 5 years.[i] Most malaria deaths in Africa occur in children younger than 
5 years.  
Furthermore, the last four WHO World Malaria Reports have indicated that progress in malaria 
control has stalled, with very little reduction in the past 5 years despite continued efforts to increase 
coverage and access to current interventions. In some sub-Saharan African countries, cases are 
increasing.2 All of our current malaria control interventions are either insecticide or drug based, and 
are threatened by emerging resistance3.   
 
 
 
 
 
 
 
 
 
 


Notably, the malaria control situation is different 
than when the RTS,S vaccine was considered for by 
WHO in 2015. At that time, malaria cases had been 
declining year-on-year as a result of ITNs and 
introduction of highly effective artemisinin-
containing therapy.   


☐ ☐ ☒ ☐ 


2 World Malaria Report 2020. 2020, World Health Organization: Geneva, Switzerland 
3 Global plan for insecticide resistance management in malaria vectors. Geneva: World Health Organization; 2012 (http://apps.who.int/iris/bitstream/10665/44846/1/9789241564472_eng.pdf, accessed 10 March 2015) 
WHO, Roll Back Malaria Partnership. Global plan for artemisinin resistance containment. Geneva: World Health Organization; 2011 (http://www.who.int/malaria/publications/atoz/artemisinin_resistance_containment_2011.pdf, accessed 10 March 2015 
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Benefits of the 
intervention 
 
Are the 
desirable 
anticipated 
effects large? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


No Un-
certain Yes Varies Modeled estimates from the Swiss TPH and Imperial College were updated in 2021 utilizing the 


underlying model structure and vaccine parameterization from the 2015 analysis and more 
comprehensive coverage and cost of delivery data that have been informed by MVIP. 
In moderate to high transmission settings, median predictions from the two models were 417 and 
448 deaths averted per 100 000 fully vaccinated children (defined as having received at least 3 doses) 
and the range of model predictions at 80% level were 205-540 and 315-534 respectively. The models 
estimated 9.2% to 18.6% of all malaria deaths averted in vaccinated children < 5 years. Modest 
vaccine efficacy has potential translate into significant public health impact on morbidity and 
mortality. 
In large Phase 3 trial (2009-2014) participants who received 4-dose schedule at 5-17 months of 
age, vaccine efficacy (VE) against clinical malaria was 39% (95% CI 34.3,43.3) and VE against 
severe malaria up to the end of the trial was 31.5% (95%CI 9.3, 48.3). From month 0 to study 
end, 1774 cases of clinical malaria per 1000 children (95% CI 1387-2186; range across sites 205-
6565) were averted.4 This VE and impact observed were on top of existing interventions (i.e. 
insecticide treated nets) and was observed both where ITN use was high and in the two sites 
where ITN use was not high.  
Secondary objectives of the Phase 3 trial included the measurement of VE against severe malaria 
and against all-cause mortality.  Vaccine efficacy against severe malaria was significant (as 
above), but because of the low mortality rate among children enrolled in the Phase 3 trial in 
which children had improved access to care, data derived from trials were insufficient to draw 
conclusions on of the impact of the vaccine on mortality. 
Extended follow up study (7-years follow-up total) of subset of children at 3 trial sites, showed 
that among trial participants given 4-dose and 3-dose schedules at 5-17 months, VE against 
severe malaria was 37% (95%CI15 to 53; p=0·0028) and 10% (95%CI −18, 32; p=0·44) 
respectively. VE against clinical malaria was 24% (95% CI: 16; 31) in 4-dose group and 19% (95% 
CI: 11; 27) in 3-dose group.5 
The evaluation of the Malaria Vaccine Pilot Implementation Programme in Ghana, Malawi and Kenya, 
after 2 years, demonstrated that high coverage of the vaccine was achieved, (in household surveys, 
62% of children 12-23 months had received 3 doses of RTS,S/AS01 in Malawi, and 67% in Ghana; in 


The SAGE and MPAG endorsed Framework for 
WHO Recommendation states that a WHO 
recommendation for broader use could be made in 
absence of data showing a vaccine impact on 
mortality. Impact on severe malaria is an 
acceptable interim surrogate indicator if assessed 
as consistent with a beneficial impact. 
The MVPE household survey showed equitable 
delivery of the RTS,S/AS01 vaccine with respect to 
gender, socio-economic status, and ITN use. 


☐ ☐ ☒ ☐ 


4 RTS,S Clinical Trial Partnership, Efficacy and safety of RTS,S/AS01 malaria vaccine with or without a booster dose in infants and children in Africa: final results of a phase 3, individually randomised, controlled trial. Lancet, 2015. 386(9988): p. 31-45. 
5 Tinto, H., et al., Long-term incidence of severe malaria following RTS,S/AS01 vaccination in children and infants in Africa: an open-label 3-year extension study of a phase 3 randomised controlled trial. Lancet Infect Dis, 2019. 19(8): p. 821-832. 
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 CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL INFORMATION 
 
 
 
Benefits of the 
intervention 
 
Are the 
desirable 
anticipated 
effects large? 
(continued 
from page 3) 
 
 


Kenya, 69% had received 3 doses based on administrative data), and in pooled analysis of data from 
the three countries, introduction of RTS,S/AS01 was associated with a 30% reduction in the incidence 
of hospital admission with severe malaria (incidence rate ratio (IRR) 0.70, 95%CI 0.54, 0.92), a 21% 
reduction in hospitalization with a positive malaria test (IRR=0.79, 95% CI 0.68, 0.93), a 8% reduction 
in hospital admission for any cause (IRR=0.92, 95%CI 0.83, 1.03), and a 7% reduction in mortality due 
to any cause excluding injuries (IRR=0.93, 95% CI 0.84, 1.03). The impact on severe malaria was 
consistent with the impact that would be expected if the effectiveness of three doses of RTS,S/AS01 
was equal to the efficacy observed in the Phase 3 trial, given the level of uptake of the vaccine in the 
pilot implementation. The 7% impact on mortality (not statistically significant) measured through the 
MVPE is consistent with what would be expected if malaria contributes to about 30% of deaths in 
young children. 
The household survey shows that the vaccine was provided equitably across socio-economic 
status and gender. Vaccine introduction did not negatively impact ITN use. Moreover, the 
vaccine improved equitable access to malaria control interventions, with 69-75% of children 
who did not sleep under an ITN the prior night having received at least one dose of  RTS,S/AS01. 
In a 3-year study, conducted in settings of highly seasonal malaria, where seasonal malaria 
chemoprevention (SMC) is WHO-recommended as a highly efficacious means to reduce malaria 
during peak transmission season, trial participants were randomized to 3 arms; to receive SMC 
alone, to receive RTS,S/AS01 alone just before peak season with annual doses, or to receive SMC 
+ seasonal RTS,S/AS01. At 3 years, a protective efficacy against clinical malaria of 62.8% (95% CI 
58.4, 66.8) and 59.8% (95% CI 54.7, 64.0), were shown in the SMC + RTS,S/AS01 group compared 
with the SMC-alone or compared with the RTS,S/AS01 alone group, respectively. Importantly, 
RTS,S/AS01 alone provided seasonally was non-inferior to SMC alone.6  


Harms of the 
intervention 
 
Are the 
undesirable 
anticipated 
effects small?  


No Un-
certain Yes Varies  


In the large Phase 3 trial (2009-2014), one identified known safety risk was noted: febrile seizures 
within 7 days of vaccination and all cases resolved without sequalae. Three safety signals were 
identified, which were unexplained and without known causality: an excess of meningitis cases in 
RTS,S/AS01 recipients; an excess of cerebral malaria cases in a post-hoc analysis; and, also in a post-
hoc analysis, an excess of deaths among girls who received RTS,S/AS01 but not among boys. 
In a 7-year follow-up study of a subset of children from three Phase 3 trial sites, no imbalance in 
safety signals was observed during the additional 3 years of follow-up. In addition, VE remained 
positive throughout the study period. In 2018, MPAC concluded these data provide further 


 


☐ ☐ ☒ ☐ 


6 Chandramohan et al, 2021. Seasonal Malaria Vaccination with or without Seasonal Malaria Chemoprevention. New England Journal of Medicine. https://www.nejm.org/doi/full/10.1056/NEJMoa2026330  


5.10_Malaria


SAGE meeting October 2021 14



https://www.nejm.org/doi/full/10.1056/NEJMoa2026330





 CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL INFORMATION 
 
 
 
 
 
 
 
 
 
 
 
 
Harms of the 
intervention 
 
(continued 
from page 5) 


reassurance on the absence of a rebound effect after dose 4 or of a persistent rebound effect 
after only 3 doses. This was based on the assessment that the previously observed apparent 
rebound of severe malaria among children who received only 3 doses of RTS,S/AS01 was time 
limited, with very few severe malaria cases after 4 years of follow up, and no further imbalance 
in safety signals or death and was seen as giving further reinforcement of the safety profile of 
the vaccine and its apparent benefit in children who receive either 3 or 4 doses. 7  
The malaria vaccine pilot evaluation was well-powered when pooled across countries to detect 
adverse effects of the magnitudes observed in the Phase 3 trial if they occurred. 
-There was no evidence that RTS,S/AS01 introduction increased incidence of hospital admission with 
meningitis: incidence rate ratio (vaccinating: comparison areas) was 0.81 (95%CI 0.43, 1.55). 
-There was no evidence that RTS,S/AS01 introduction increased incidence of hospital admission with 
cerebral malaria: incidence rate ratio (vaccinating: comparison areas) was 0.77 (95% 0.44, 1.35). 
--There was no evidence that the effect of RTS,S/AS01 introduction on all-cause mortality differed 
between girls and boys: relative mortality ratio (the mortality ratio between vaccinating and 
comparator areas, for girls, relative to the mortality ratio for boys), was 1.08 (95%CI 0.93, 1.25).  
Further evidence on vaccine safety was obtained from the following studies, in which no malaria 
vaccine associated increase in meningitis, cerebral malaria or female deaths was observed: the Phase 
3 trial of RTS,S/AS01 with SMC (N~6000, ~4000 children received RTS,S/AS01 dose 1)6 and the Phase 
3 fractional dose trial (N=1500; 1200 children received RTS,S/AS01 dose 1), or pooled Phase 2 
RTS,S/AS clinical trials (N~2000).8   
Routine pharmacovigilance in the 3 pilot countries, where over 2 million doses of RTS,S/AS01 have 
been administered through the routine EPI clinics, and over 710 000 children have received at least 1 
RTS,S/AS01 vaccine dose, did not show an imbalance in the safety signals identified in the Phase 3 
trial, nor did it reveal any new safety signals. 
The European Medicines Agency (EMA) has maintained a positive scientific opinion under article 58, 
stating that benefits outweigh risks and the vaccine has an acceptable safety profile.9 Data from the 
pilot and other studies listed support the EMA conclusion that the safety signals observed in the 
Phase 3 trial were likely chance findings. 


7 Framework for Recommendation on RTS,S, April 2019: https://www.who.int/malaria/mpac/proposed-framework-for-policy-decision-on-rtss-as01-malaria-vaccine.pdf 
8 Vekemans, J., et al., Pooled analysis of safety data from pediatric Phase II RTS,S/AS malaria candidate vaccine trials. Hum Vaccin, 2011. 7(12): p. 1309-16. 
9 Mosquirix: Opinion on medicine for use outside EU.  [cited 2021 July 1]; Available from: https://www.ema.europa.eu/en/mosquirix-h-w-2300. 
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In the large Phase 3 trial, the vaccine was shown to protect against clinical and severe malaria, severe 
malaria anemia, blood transfusions, hospitalization due to malaria, and all-cause hospitalizations. 
Benefits against malaria-related mortality and all-cause mortality are unknown, but severe malaria is 
a sufficient proximal marker of malaria mortality.  
In pilot introductions, with vaccine provided through the routine system, relatively high coverage 
levels of the first 3 vaccine doses were obtained over a relatively short period and during the Covid-
19 pandemic (surveys assessed coverage of 3 doses in children 12-23 months as 62% in Malawi and 
67% in Ghana . During the first 24 months of vaccine introduction, a statistically significant 30% 
reduction in hospitalized severe malaria and a 21% reduction in hospitalization with malaria was 
observed.   
There was no indication of a reduction in use of ITNs or a change in health seeking behavior or 
diagnosis and treatment of febrile illness was observed with malaria vaccine introduction. 
The vaccine is generally well-tolerated, with an identified risk of febrile convulsions within 7 days of 
vaccination.  
The MVPE was well powered to detect the safety signals of the magnitude observed in the Phase 3 
trial. The safety signals observed during Phase 3 trial were not observed in the pilot implementations. 
No additional concerns were raised through the routine national pharmacovigilance, the Phase 3 
post-authorization safety analysis by GSK, the trial of seasonal RTS,S/AS01 with or without SMC, nor 
the pooled Phase 2 trial safety analysis. 
Concerns about potential excess risk of severe malaria should a child not receive dose 4 were not 
borne out in the extended follow-up study of 3 sites in the Phase 3 trial, in the modeling study, nor in 
re-assessment of the Phase 3 trial data, which showed reductions in severe malaria among children 
who received 3 vaccine doses prior to the end of the Phase 3 trial. 
 
 
 
 
 
 
 


2019 Framework: Recommendation on use of 
RTS,S/AS01 could be made if and when: 
- concerns regarding safety signals observed in 


the Phase 3 trial (related to meningitis, 
cerebral malaria, and sex-specific mortality) 
satisfactorily resolved 


- either severe malaria or mortality data trends 
are assessed as consistent with a beneficial 
impact of the vaccine; 


2019 Framework: WHO recommendations for 
broader use of RTS,S need not be predicated on 
attaining high coverage (including coverage of 
dose 4). 
The overall benefit/risk in context of what can be 
implemented is positive. 
Judgment options defined by the Working Group as: 
- “Favours intervention:” RTS,S/AS01 plus other 


malaria control interventions  
- “Favours comparison” other malaria control 


interventions  
- “Neither” intervention nor the control are 


acceptable  
- “Unclear” if either intervention or control are 


acceptable 


☒ ☐  ☐ ☐ 
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 CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL INFORMATION 
What is the 
overall quality 
of this 
evidence for 
the critical 
outcomes? 


Effectiveness of the intervention The certainty of the evidence ranged from very low to high; however, most outcomes have been 
rated as either moderate or high certainty.  


Desirable Study Effect Certainty 
Clinical 
malaria 


Phase 3 trial –RTS,S vs control 
Chandramohan - RTS,S vs SMC  
Chandramohan - RTS,S + SMC vs SMC   
Pilot Evaluations (MVPE) - RTS,S vs control 


Favours RTS,S  
No difference 
Favours RTS,S + SMC 
Not reported 


High 
High 
High 
- 


Severe 
malaria  


Phase 3 trial –RTS,S vs control 
Chandramohan - RTS,S vs SMC  
Chandramohan - RTS,S + SMC vs SMC  
MVPE – RTS,S vs control 


Favours RTS,Ss  
No difference 
Favours RTS,S + SMC  
Favours RTS,S  


High 
Low 
Moderate 
Moderate 


Severe 
malaria 
anaemia 


Phase 3 trial – RTS,S vs control 
Chandramohana -RTS,S vs SMC  
Chandramohan - RTS,S + SMC vs SMC  
MVPE – RTS,S vs control 


Favours RTS,S  
No difference  
Favours RTS,S + SMC 
Not reported 


Moderate 
Low 
Moderate 
- 


Blood 
transfusion 


Phase 3 trial – RTS,S vs control 
Chandramohan - RTS,S vs SMC  
Chandramohan - - RTS,S + SMC vs SMC  
MVPE – RTS,S vs control 


Favours RTS,S  
No difference  
Favours RTS,S + SMC 
Not reported 


Moderate 
Low 
Moderate 
- 


Hospital 
admission 


Phase 3 trial – RTS,S vs control 
Chandramohan - RTS,S vs SMC  
Chandramohan - RTS,S + SMC vs SMC  
MVPE – RTS,S vs control 


Favours RTS,S  
No difference  
No difference  
No Difference  


High 
Low 
Low 
Moderate 


Undesirable      
Cerebral 
malaria 


Phase 3 trial – RTS,S vs control 
Chandramohan - RTS,S vs SMC  
Chandramohanb - - RTS,S + SMC vs SMC 
MVPE – RTS,S vs control 


Favours comparison  
Probably no diff 4 vs 0 events 
Probably no diff 1 vs 0 events 
No difference  


Very low 
Low 
Low 
Moderate 


All-cause 
mortality 


Phase 3 trial – RTS,S vs control 
Chandramohana - RTS,S vs SMC  
 
Chandramohanb - RTS,S + SMC vs SMC  
 
MVPE – RTS,S vs control 


Girls - Favours comparison  
Boys - No difference  
Girls - No difference  
Boys - No difference  
Girls - No difference  
Boys - No difference  
Girls - No difference  
Boys - No difference  


Low 
Low 
Low 
Low 
Moderate 
Moderate 
Moderate 
Moderate 


Meningitis Phase 3 trial – RTS,S vs control 
Chandramohana - RTS,S vs SMC  
Chandramohanb - RTS,S + SMC vs SMC  
MVPE – RTS,S vs control 


Favours comparison  
No cases in either group 
No cases in either group 
No difference 


Low 
Low 
Low 
Moderate 


 


The main reason for downgrading the certainty of the 
evidence was imprecision, mostly for safety 
outcomes, due to the small number of events. In the 
Phase 3 trial there were 22 cases of meningitis; 53 
cases of cerebral malaria; 156 deaths in girls, and 150 
deaths in boys (notably far fewer than included in the 
analysis for the MVPE). 
 
The safety signals observed in the Phase 3 trial were 
rare, unexplained events.  A significant risk difference 
was observed for meningitis following vaccination, 
but the causal relationship remained uncertain, with 
no clear causality model -the excess 
in meningitis cases in vaccinated children was seen 
only in the older age category (5-17 months at first 
vaccination), and not the younger age-category; 
there was no temporal relationship 
with vaccination, with cases occurring more than 
1000 days after first vaccine dose; clustering 
of meningitis cases occurred by site, with 64% of 
cases from only 2 of the 11 sites (both outside of the 
meningitis belt); and, there was inconsistency in 
etiology, with cases of bacterial, mycobacterial, viral, 
and those with no pathogen isolated. It was also 
unclear whether the imbalance of cerebral malaria 
cases (in the setting of reduced severe malaria, of 
which cerebral malaria is a subset), or the excess 
mortality in vaccinated girls compared with boys seen 
in the trial were due to the vaccine, or were more 
likely chance findings. None of the safety signals were 
seen in the pooled safety analysis from Phase 2 
trials (N ~ 2000, Vekemans et al). 


No 
included 
studies 


Very 
low Low Mod-


erate High 


☐ ☐ ☐ ☐ ☒ 
 
Safety of the intervention 


No 
included 
studies 


Very 
low Low Mod-


erate High 


☐ ☐ ☐ ☒ ☐ 
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the relative 
importance of 
the desirable 
and 
undesirable 
outcomes? 
 
 


Importa
nt 


uncertai
nty or 


variabili
ty 


Possibly 
importa


nt 
uncertai


nty or 
variabili


ty 


Probabl
y no 


importa
nt 


uncertai
nty or 


variabili
ty 


No 
importa


nt 
uncertai


nty or 
variabili


ty 


No 
known 


undesira
ble 


outcom
es 


In the MVIP, severe malaria was reduced by 30% during the first 24 months of vaccine introduction, 
when the vaccine was delivered by the MoH through the routine childhood immunization 
programme, achieving high impact in a real-life situation on top of current malaria control 
interventions. Hospitalization with malaria infection was reduced by 21%. Additionally, the Phase 3 
trial conducted between 2009 and 2014 demonstrated a 40% reduction in malaria cases presenting 
at the health facility or hospital. 
The seasonal malaria vaccination trial6 showed how vaccine delivery can be optimized for higher 
efficacy and impact.  
Undesired effects include risk of febrile convulsions; reactogenicity - including fever after vaccination; 
and the requirement to administer a 4-dose schedule requiring new vaccine visits*  
Caregiver and health worker interviews and statements from the MoH in the pilot countries indicate 
that the relative importance of the desirable outcomes over the undesirable outcomes is high.   


Malaria remains a primary cause of childhood death 
in sub-Saharan Africa, with financial and societal 
repercussions. High value placed on reduction of 
uncomplicated and severe malaria, and malaria 
death.   
 
*Notably, most, if not all sub-Saharan African 
countries, recommend monthly child health visits 
until 5 years of age, so these should not be new 
health facility visits. ☐ ☐ ☐ ☒ ☐ 


Values and 
preferences of 
the target 
population: 
Are the 
desirable 
effects large 
relative to 
undesirable 
effects? 


No 
Prob
ably  
No 


Unce
rtain 


Prob
ably 
Yes 


Yes Varies 
All 3 MVIP countries showed increasing utilization (coverage) of the vaccine, captured through 
both administrative and survey data, over 24-months of RTS,S/AS01 implementation. Midline 
household surveys estimated coverage rates of 79.7%, 79.5%, and 74.1% for dose 1 and 71.2%, 
65.5% and 65.2% for dose 3, respectively for Ghana, Kenya, and Malawi (measured through 
available immunization cards). Survey results were consistent with coverage estimates from the 
administrative data and suggest acceptability by target population, caregivers, and health 
workers administering the vaccine. Midline surveys did not find any significant difference in 
vaccine coverage by the child gender, socio-economic status, or ITN use. These data indicate 
relatively rapid scale up for a new vaccine with a unique schedule; dropout between doses has been 
comparable to other vaccines.  
A qualitative study (HUS) conducted within the MVIP found the following: 
--Severity and frequency of malaria widely recognized among primary caregivers who expressed 
strong enthusiasm for a malaria vaccine regardless of individual concern/question about RTS,S 


--In all countries, uptake of RTS,S/AS01 doses 1-3 generally high, initially (dose 1) based on 
strong trust in government, health system, and vaccines and later (doses 2-3) shifting to specific 
trust in RTS,S/AS01 as caregivers observe absence of side effects and perceive direct benefits of 
the vaccine (malaria less frequent and severe). 


--When adequately informed about dose schedules, caregivers are motivated to attend 
additional visits for vaccinations, including RTS,S/AS01. 


Household survey and administrative data from 
the MVPE indicate the value of vaccine and 
acceptability by target population, with relatively 
rapid scale up for a new vaccine with a unique 
schedule, and dropout between doses comparable 
to other vaccines. HUS data indicate high 
acceptance and desirability of the vaccine. 
Midline surveys and the second round of the 
qualitative study were conducted between 
provision of dose 3 and dose 4 and thus did not 
capture data on the uptake/coverage/ 
acceptability of dose 4. 
 


☐ ☐ ☐ ☐ ☒ ☐ 
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 CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL INFORMATION 
--Almost all caregivers whose children received 3 RTS,S/AS01 doses were aware of dose 4 at 24 
months and expressed commitment to taking the child. 


Post introduction evaluation (PIE) conducted in Malawi (non-representative sample) found that 
83% of community members accepted the vaccine; 89% of community members were aware the 
vaccine provides partial protection and 83% were aware of potential side effects, such as fever. 


RE
SO


U
RC


E 
U


SE
 


Are the 
resources 
required 
small? 


No 
Un-


certain 
Yes Varies  Additional resources are required for commodity procurement and for the health system 


provision of the new vaccine. Additional health system resources will be required for adding new 
vaccination visits (at least 1 for first 3 doses and additional visit for dose 4).  
The MVIP cost of delivery study found: 
Incremental non-vaccine cost of introducing and delivering a dose of RTS,S/AS01 ranges 
between $1.20-$2.50 (financial) and $2.07-$4.77 (economic) across MVIP countries. Cost of 
delivery is slightly lower if considering the first 3 doses, (range: $0.94- $1.97 (financial); $1.71- 
$3.86 (economic). Cost of delivery is likely slightly higher for dose 4: there is limited data to infer 
cost of delivery of dose 4 at the time of this analysis.  


Although not directly comparable, MVIP cost of delivery estimates are broadly consistent with 
previous cost projections of RTS,S/AS01 delivery10,11.  
The resources needed to deliver RTS,S/AS01 may be generally comparable with other new 
vaccines. The cost estimates of RTS,S/AS01 delivery during the pilot is relatively higher than the 
cost per dose for newly introduced vaccines such as PCV or Rotavirus $0.84 (range: $0.48 to 
$1.38, economic)12, but comparable with the HPV vaccine pilot implementation which range 
between $1.74 and $2.24 (financial) and between $2.22 and $4.29 (economic).8  
Comparisons of the MVIP costing estimates to findings from the literature should be made 
cautiously, acknowledging that the methods and the delivery strategies are different, and these 
estimates are drawn from ongoing pilot studies rather than a full national introduction. GSK has 
committed to at-cost (plus 5%) pricing for the vaccine. GSK has also a product transfer 
agreement with Bharat Biotech Industries Ltd; the stated intention of this product transfer is to 
ensure the long-term, low-cost production of RTS,S. 


Resources may not be small, but modelling 
indicates highly cost effective at US$ 5-10 per dose 
(other cost effectiveness studies had different 
costs associated). Resources required are likely 
comparable with other new vaccine introductions. 
Resource requirement is largely dependent on 
vaccine price and potential donor funding available 
to support vaccine purchase and introduction. 
The added benefit provided through the ability of the 
malaria vaccine to reach children not currently 
accessing ITNs or other malaria preventive measures 
should be considered. Likewise, the relatively rapid 
scale up to coverage levels that are higher than those 
reached for most other malaria interventions, and 
the delivery through an established platform are 
unique features for a malaria intervention that 
should be considered as part of the cost assessment 
and when considering the value of the vaccine.   
There are implied costs of vaccine introduction 
however the size of resources required depends on 
perspective and cost effectiveness. The magnitude is 
likely to vary depending how countries in sub-
Saharan Africa integrate the vaccine within the 
available vaccine portfolio, malaria control efforts, 
and multiple other factors.   


☒ ☐ ☐ ☒ 


10 Galactionova K, Bertram M, Lauer J, Tediosi F. Costing RTS,S introduction in Burkina Faso, Ghana, Kenya, Senegal, Tanzania, and Uganda: A generalizable approach drawing on publicly available data. Vaccine 2015; 33:6710–6718.  
11 Sicuri E, Yaya Bocoum F, Nonvignon J, et al. The Costs of Implementing Vaccination With the RTS,S Malaria Vaccine in Five Sub-Saharan African Countries. MDM Policy Pract 2019; 4. 
12 Immunization Delivery Cost Catalogue. http://immunizationeconomics.org/ican-idcc-findings#anchor-top 


5.10_Malaria


SAGE meeting October 2021 19



http://immunizationeconomics.org/ican-idcc-findings#anchor-top





 CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL INFORMATION 
Cost-
effectiveness 


No 
Un-


certain 
Yes Varies 


Predictions of RTS,S/AS01 cost-effectiveness per disability-adjusted-life year (DALY) averted are 
comparable with other new vaccines. In 2015, four mathematical models of the impact of 
RTS,S/AS01 predict a substantial additional public health impact in settings with prevalence of 
infection in those aged 2-10 years between 10% and 65%.13  
Predictions from two of the four models (Imperial College and Swiss TPH) were subsequently fit 
against the results on severe malaria from the follow up study in three of the Phase 3 trials sites. The 
model predictions were found to be consistent with the measured impact of the from the longer-
term follow up study, supporting the validity of the earlier cost effectiveness estimates.  
Predictions from the Swiss TPH and Imperial College were updated in 2021 utilizing the underlying 
model structure and vaccine parameterization from the 2015 analysis and more comprehensive 
coverage and cost of delivery data that have been informed by MVIP. 
In moderate to high transmission settings, median predictions from the two models were 417 and 
448 deaths averted per 100 000 vaccinees in a 4-dose schedule (where a fully vaccinated child is 
defined as any that has received at least 3 doses) , and the range of model predictions at 80% level 
were 205-540 and 315-534 respectively. The two models estimated 9.2% to 18.6% of all malaria 
deaths averted in vaccinated children < 5 years. 
Modelling predictions indicate a significant public health impact and high level of cost-effectiveness 
in those settings if implemented after achieving high bed net usage and high coverage of SMC, where 
latter intervention is appropriate.  
Predictions using the Swiss TPH model, at a price of $5 per dose, predicted the median cost-
effectiveness ratio of $97 (range $81-$230) per DALY averted in various African countries. Predictions 
using the Imperial College model predicted the median cost-effectiveness ratio of $103 (range $86 - 
$151) per DALY averted at a price of $5 per dose program cost. Although summary statistics from the 
2015 and 2021 analyses are not directly comparable, the cost per DALY averted and cost per clinical 
case averted predictions marginally increased based on the updated additional cost of delivery 
predictions. Central estimates of cost-effectiveness from individual models still fall within the range 
of those presented in 2015 and RTS,S/AS01 is still predicted to be cost-effective compared with 
standard norms and thresholds. This result suggests that RTS,S/AS01, conditional on assumptions on 
price, coverage, and vaccine properties, is highly cost-effective across African countries. 


The 2019 Framework for WHO recommendation 
states: Cost-effectiveness estimates should be 
regularly refined as data become available for 
increasingly precise calculations and presented at 
appropriate time points. 
The anonymized six African country analysis of CEA 
done in 2015 suggest the cost effectiveness of RTS,S 
introduction range between $92 - $282 per DALY 
averted across countries. These results are consistent 
with that observed in the transmission setting 
specific estimates.14   


    


    


☐ ☐ ☒ ☐ 


13 Penny, M.A., et al., Public health impact and cost-effectiveness of the RTS,S/AS01 malaria vaccine: a systematic comparison of predictions from four mathematical models. Lancet, 2016. 387(10016): p. 367-375. 
14 Galactionova K, Bertram M, Lauer J, Tediosi F. Costing RTS,S introduction in Burkina Faso, Ghana, Kenya, Senegal, Tanzania and Uganda: a generalizable approach drawing on publicly available data. Vaccine. 2015;33(48):6710–8 
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 CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL INFORMATION 
EQ


U
IT


Y 


What would 
be the impact 
on health 
inequities? 


Increa-
sed 


Un-
certain 


Re-
duced Varies 


Household surveys in Ghana and Malawi showed that vaccine uptake was equitable, with similar 
coverage across socio-economic groups and in boys and girls. Vaccine introduction did not 
negatively impact ITN use, uptake of other childhood vaccines, or health seeking behavior.  
Introduction of the vaccine resulted in broadened access to at least one malaria preventive 
intervention (ITNs or malaria vaccine).    Data from the household surveys (reflecting the first 18-20 
months of vaccine introduction) show that the availability of the malaria vaccine expanded the reach 
of malaria preventive interventions to vulnerable children. In Ghana 69% of children reportedly slept 
under an ITN the night prior to the survey and 77% had received a first dose of RTS,S/AS01.  Among 
children who did not sleep under an ITN, 72% received a first dose of the malaria vaccine.  The 
introduction of the malaria vaccine expanded the percentage of children accessing at least 
one malaria prevention measure – an ITN or the malaria vaccine -   from 69% to 91%, while 55% of 
children benefitted from both an ITN and the vaccine.  Similar results were observed in Malawi, 
where ITN use was 67%, vaccine coverage was 79%, and among the children who did not sleep under 
an ITN, 75% were vaccinated with the malaria vaccine.  The introduction of the malaria 
vaccine expanded the uptake of at least one malaria preventive intervention from 67% of 
children to 92%, with 54% benefiting from both interventions.  In Kenya, reported ITN use was very 
high, at 92%, malaria vaccine coverage was 79% and among children who did not sleep under an ITN 
the prior night, 69% received the first malaria vaccine dose.  The addition of the malaria vaccine 
resulted in 97% of children accessing at least one malaria preventive intervention, with 73% of 
children benefiting from both interventions.  
 


This criteria was considered in context of following 
questions:  
Is the condition more common in certain disadvantaged 
group?  
• Children under 5 years are most affected by malaria, 


pronounced in the rural and poor (low SES) 
populations (World Malaria Report. 2020)  


Is its severity greater, in people from specific group or with 
a particular disability? 
• Exposure to HIV and HIV infection has direct or indirect 


role on child health outcomes – malaria, anemia and 
nutrition (Dorsey G, et al ; Malaria J, 2012, Berkley et 
at 2009 and Hendrikensen et at 2012) 


• Chronic malnutrition is associated with severity of 
malaria (Das D, et al BMC 2018) 


• Malnutrition and being female was associated with 
increased mortality in children aged less than 10 
years (Tshimanga M, et al, Pan Afr Med J 2017)  


• The vaccine has been shown to be safe and efficacious 
in malnourished children (MAL 055 clinical trial data) 
and in HIV infected children (Otieno, L et al, Lancet 
Infect Dis 2016) 


• Homozygous sickle cell disease does not confer 
protection for severe malaria  


Are there significant differences resulting in varying levels 
of access to intervention or coverage levels? Is there a risk 
that discrimination could impact outcomes? 
• In some (but not all) countries, access to malaria 


control measures differ by SES, rural/urban settings 
(WMR, 2020) 
 


    


☐ ☐ ☒ ☐ 
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 CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL INFORMATION 
AC


CE
PT


AB
IL


IT
Y 


Which option 
is acceptable 
to key 
stakeholders 
(Ministries of 
Health (MoH), 
Immunization 
Managers)? 


Inter-
venti


on 


Com
paris


on 
Both Neit


her 
Un-


clear 


MoH, through the support of the MVIP, promoted use of RTS,S/AS01 in the vaccine implementation 
areas. Other malaria preventive measures were supported by the MoH in all MVIP areas. 
The Malawi PIE conducted in mid-2021 (not necessarily representative samples) reported that: 100% 
of health workers accepted RTS,S/AS01 as an addition to the available vaccine portfolio and malaria 
intervention tools, 83% of district level respondents stated that the introduction of RTS,S/AS01 
improved the routine immunization programs. 67% of health sector respondents said the 
introduction of malaria vaccine was successful; 57% said that vaccine introduction improved the EPI. 
Good uptake and coverage of the malaria vaccine (as noted through the administrative data and the 
household survey) provide further evidence of acceptability by MOH staff administering the vaccine.  
Health providers interviewed through the qualitative HUS study expressed positive perceptions of 
the vaccine as an intervention and a significant component of malaria control efforts. 
Consistent with findings from primary child caregivers, health providers also emphasized the positive 
responses from the caregivers and perceptions about the vaccine’s benefits.      
Chief concerns from health providers were around operational challenges faced in introducing and 
delivering RTS,S/AS01 (i.e. increased workload, training, eligibility). The vaccine itself was not the 
subject of questions or challenges, suggesting antigen itself continues to be acceptable to providers.  


Judgment options defined as: 
- “Intervention:” RTS,S/AS01 plus other malaria control 


interventions is an acceptable option 
- “Comparison” other malaria control interventions is 


only acceptable option  
- “Neither” intervention nor the control are acceptable 
- “Unclear” if either intervention or control are 


acceptable  
- Note: “Both” removed due to lack of clarity in 


meaning 
 
MVIP countries (Ghana, Kenya, and Malawi) have valuable 
lessons learned and guidance based on their experiences 
implementing the MVIP vaccine when it comes to vaccine 
launch, stakeholder engagement, communications, 
schedule considerations, and integration within existing 
MoH programmes. Coordination between the NMCP and 
EPI programmes at central, regional and local levels were 
considered important for successful implementation. 


     
     


☒ ☐  ☐ ☐ 
     
     
     
     
     
     
     
     
     


Which option 
is acceptable 
to target 
group? 


Inter-
venti


on 


Com
paris


on 


Both 
Neit
her 


Un-
clear 


The MVIP midline survey found no impact on use of ITN in intervention areas following introduction 
of RTS,S/AS01—indicating both interventions are acceptable. Overall health seeking behavior for 
febrile illnesses was also found to be similar between intervention and comparison groups and 
between baseline and midline surveys.  
Good uptake and coverage (as noted through administrative data and household survey) provide 
further evidence of acceptability; modest drop-out rate and continued increases in uptake suggest 
that additional visits are seen as acceptable to target populations. 
Within the MVIP qualitative study, malaria was seen by the population as a significant health risk and 
RTS,S/AS01, together with other malaria control measures, was seen as an acceptable intervention. 
Caregivers perceived the vaccine as reducing the severity and frequency of malaria. Positive attitudes 
and trust among caregivers increased substantially between R1 and R2 interviews, driven mainly by 
their perception of vaccine’s health benefits in their own children and the broader community. Early 
concerns about safety were replaced by widespread perception that adverse events following 
immunization (AEFI) are “normal” and similar to other vaccines. Most caregivers expressed their 
intent to take their children to receive dose 4, and many did so enthusiastically. 


Judgment options defined as: 
- “Intervention:” RTS,S/AS01 plus other malaria control 


interventions is an acceptable option 
- “Comparison” other malaria control interventions is 


only acceptable option  
- “Neither” intervention nor the control are acceptable  
- “Unclear” if either intervention or control are 


acceptable 
- Note: “Both” removed due to lack of clarity in 


meaning 
 
 


     


☒ ☐  ☐ ☐ 
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FE


AS
IB


IL
IT


Y 


Is the 
intervention 
feasible to 
implement? 


No 


Pro
bab
ly 


No 


Un-
cer
tai
n 


Pro
ba
bly 
Yes 


Yes Varie
s 


As of June 2021, more than 2.1 million doses of RTS,S/AS01 had been administered and 
more than 740 000 children across Ghana, Kenya, Malawi had received dose 1 through 
childhood vaccination using the strategies routinely used for new vaccine introduction.  
Demand and uptake of all doses has been strong in all three countries despite the 
challenges brought about by the COVID-19 pandemic. While there was variation in 
performance observed, according to administrative data, all three countries reached at least 
74% of their target populations with RTS,S/AS01 dose 1 and at least 63% with the 
RTS,S/AS01 dose 3. This level of uptake is considered satisfactory and within expectations 
for a new vaccine with a novel schedule, i.e. targeting children as of 5 months (in Malawi) 
and 6 months (Ghana and Kenya) for dose 1.  
Administrative data indicate that dose 4 can reach children, with drop out between dose 3 
and 4 at approximately 19% in Malawi and 31% in Ghana after approximately 9 months of 
introduction of dose 4. This level of drop out early after vaccine introduction is not 
unexpected. It is not yet known whether additional efforts will be needed to increase dose 4 
uptake.   
Data on the perceptions and utilization of dose 4 from the qualitative study is currently 
pending and will provide a clearer reflection on the feasibility of the 4-dose schedule. 
However, qualitative interviews with health providers and other sub-national health sector 
staff, supported by evidence from child caregivers, suggest that with time, a 4-dose 
RTS,S/AS01 schedule is feasible to implement: 
Providers have positive attitudes about RTS,S/AS01 and perceive that child caregivers value 
it as well.  
Understanding of dose eligibility has generally improved over time, likely reflecting 
improved training materials and increased familiarity with the vaccine. This finding is 
consistent with improved understanding of eligibility among child caregivers.  


Regarding RTS,S/AS01 provided seasonally, 
there is no programmatic evidence at this point 
in time to understand whether the seasonal 
vaccine administration is feasible.  Other malaria 
control interventions have been provided 
intermittently, (SMC, Intermittent Preventive 
Treatment of malaria in infancy (IPTi), 
Intermittent Preventive Treatment of malaria in 
pregnancy (IPTp), indoor residual spraying (IRS). 
Administration mechanisms differ between 
these interventions and differ to vaccine 
administration. 
2019 Framework: Need not be predicated on 
attaining high coverage (including dose 4). High 
coverage frequently not attained until several 
years after start of implementation.  
 


      


      


☐ ☐ ☐ ☐ ☒ ☐ 
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Balance of 
consequences 


Undesirable 
consequences  


clearly outweigh  
desirable 


consequences 
in most settings 


Undesirable 
consequences 


probably outweigh  
desirable 


consequences 
in most settings 


 


The balance between  
desirable and undesirable 


consequences  
is closely balanced or 


uncertain 
 


Desirable consequences  
probably outweigh  


undesirable 
consequences 


in most settings 
 


Desirable consequences  
clearly outweigh  


undesirable consequences 
in most settings 


☐ ☐ ☐ ☐ ☒ 


Type of 
recommendation 


We recommend 
the intervention 


We suggest considering recommendation of the 
intervention 


 


We recommend the 
comparison 


We recommend against the intervention 
and the comparison 


 


☒ ☐ Only in the context of rigorous research  ☐ 
 


☐ 
 


☐ Only with targeted monitoring and evaluation 


☐ Only in specific contexts or specific (sub)populations 


 
 


Recommendation 
(text) 


 
 


The RTS,S SAGE/MPAG Working Group recommends that RTS,S/AS01 should be provided at a minimum of 4 doses to reduce malaria disease and burden in children from 5 
months of age living in countries in sub-Saharan Africa with moderate to high malaria transmission. The RTS,S/AS01 vaccine has an acceptable safety profile, and its 
introduction results in a significant reduction in severe malaria, an acceptable surrogate indicator for the likely impact on mortality. The Working Group notes that the vaccine 
provides substantial added protection against malaria illness and death even when provided in addition to a package of existing interventions which are known to reduce the 
malaria burden. The introduction of a vaccine at this time would come when progress in recent years has stalled in malaria control in Africa, when our current tools are 
threatened by drug and insecticide resistance, and when malaria remains a primary cause of illness and death in African children, with more than 260 000 child deaths from 
malaria annually. 
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Recommendation 
(continued) 


In areas of moderate to high, perennial malaria transmission, the vaccine should be provided as a 3-dose primary series, starting from around 5 months of age and with a 
minimal interval between doses of 4 weeks. For children who are delayed in receiving dose 1, vaccination should be started before 18 months of age. A dose 4 should be given 
between about 12 and 18 months after dose 3 (i.e., at around 18 months to 2 years of age), however there can be flexibility to optimize delivery. The minimal interval 
between doses 3 and 4 should be 4 weeks.  
In areas with highly seasonal malaria or areas with perennial malaria transmission with seasonal peaks, the RTS,S SAGE/MPAG Working Group recommends that consideration 
should be given to the option of providing the RTS,S/AS01 vaccine seasonally, with potential 5-dose strategies including:  


1) For all children under 5 years of age who have already completed the 3-dose primary series through routine administration, provide annual dose(s) just prior to the 
peak transmission season, or 


2) For all children 5-17 months of age, give the 3-dose primary series monthly as a “campaign” just prior to the peak transmission season and then in subsequent years 
provide an annual dose just prior to peak seasons.  


The RTS,S SAGE/MPAG Working Group makes this recommendation for possible 5-dose seasonal malaria vaccination strategies based on available data. The Working Group 
understands that this trial is continuing with additional doses provided to children up until the age of 5 years, and final results will contribute evidence on vaccine efficacy 
beyond 5 doses. The Working Group also notes that providing dose 1 from 5 months of age may limit opportunities for integration with the delivery of other vaccines and/or 
for protection of children slightly younger (i.e., 4 months).    
The Working Group notes that the careful and intentional monitoring for the safety signals seen in the Phase 3 trial, through quality data collection at sentinel hospitals and 
through community-based mortality surveillance, has revealed no evidence that the safety signals observed in the Phase 3 trial were causally related to the RTS,S/AS01 
vaccine. Thus, the Working Group does not recommend special mechanisms be put in place to look for these signals during expansion of vaccine use or adoption by other 
countries.  
WHO should lead the development of a Framework to guide where the initial limited doses of a malaria vaccine should be allocated, through a transparent process that 
incorporates input by key parties, with appropriate representation and consultation. This Framework should include dimensions of market dynamics, learning from 
experience, scientific evidence for high impact, implementation considerations, and social values, including fairness, and equity. 
The MVIP should continue as previously planned for an additional two years to 1) measure the impact of the introduction of RTS,S/AS01 on mortality; and 2) measure the 
added benefit of dose 4 (the Working Group noted that in the Phase 3 clinical trial, the impact on severe malaria was only seen among children who had received 4 doses of 
the vaccine but there was impact on clinical malaria among children who received only 3 doses, though lower than that observed on children who had received 4 doses). Data 
collection on severe malaria and safety endpoints should continue. Any revisions or modifications concerning the recommendation for dose 4 can be made at the end of the 
pilots.  
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Implementation 
considerations 


• Flexibility in dosing schedules is encouraged. Countries may want to provide dose 1 slightly earlier than 5 months of age and may want to provide the first 3 doses 
monthly. The pilot uncovered situations where the 6,7,9 month schedule caused some confusion. Likewise, MoH officials have expressed an interest in providing dose 4 at 
the same time as the meningococcal A (MenA) conjugate vaccine or the second dose of measles and rubella (MR), e.g. both at 18 months of age.   


• Data on seasonal vaccination supports its use in the Sahel and sub-Sahel region, and it may be appropriate for areas outside of the Sahel region where malaria 
transmission varies substantially by season. A seasonal strategy may optimize vaccine efficacy in other areas with moderate to high transmission and seasonality.     


• Vaccination should continue in the MVIP areas implementing RTS,S/AS01, and expand to the pilot evaluation comparison areas as soon as feasible.  


Monitoring and 
evaluation 


• Data from the MVPE and other studies show no evidence that the safety signals observed in the Phase 3 trial were causally related to the RTS,S/AS01 vaccine. 
Strengthening of national pharmacovigilance systems is highly desirable to detect unanticipated adverse effects of this vaccine and any other newly introduced vaccines, 
as well as for vaccines already in use. 


• MVIP will continue to monitor for or collect data on safety and impact, and on the value of dose 4, through to the end of the programme and in the planned case control 
study.   


• Based on experience in the three pilot countries, the MVIP will also provide information on how best to achieve coverage of dose 4. 


• Monitoring and evaluation around flexible schedules and implemented strategies are encouraged; this includes strategies for seasonal vaccination of RTS,S/AS01.  


• Vaccine effectiveness studies following widespread introduction. 


 
 
 
 
 
 


Research priorities 
 
 
 
 
 


The following research are recommended for the following areas, with the Working Group noting that none are prerequisite prior to expanded use of RTS,S/AS01. 


1. Areas with moderate to high malaria transmission with perennial transmission: 
• Through the MVIP, continued collection and monitoring data on safety and impact through the end of the programme and in the planned case control study. 


• Through the MVIP, collect additional information on how best to achieve coverage of dose 4, and its impact on severe malaria and mortality.  


• Added or synergistic effect of RTS,S/AS01 when given in conjunction with expanded IPTi. 


2. Areas with highly seasonal malaria or areas with perennial malaria transmission with seasonal peaks: 
• Operations research around the delivery of seasonal vaccine dosing, including around annual pre-season dosing after a primary series given through the routine health 


clinics.  


• Further evaluation to determine how best to deliver the combination of SMC and seasonal malaria vaccination in areas of high malaria burden in the Sahel, sub-Sahel, 
and areas of perennial transmission with seasonal peaks.  
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Research priorities 
(continued) 


 
 


 


• Safety, immunogenicity, and effectiveness of annual doses beyond dose 5. 


• Planned follow-up of the ongoing seasonal malaria vaccination trial and case-control study, and evaluation of any age shift effect of clinical or severe malaria cases in 
immunized children (relative to the control group) after ceasing vaccination.  


3. Both areas (1) and (2): 
• Parasite genotype monitoring to detect any emergence of vaccine escape mutants – in context of broader use of RTS,S/AS01 


• Co-administration of RTS,S/AS01 with typhoid conjugate, Meningococcal, and inactivated polio vaccines, and other antigens as appropriate.    
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Annex 9c: Risk of bias assessment (for studies included in GRADE) 


Author(s): Villanueva G, Henschke N, Hamel C, Buckley B (Cochrane Response) 


1RTS,S Clinical Trials Partnership -2015 


1. RTS, S Clinical Partnership. Efficacy and safety of RTS,S/AS01 malaria vaccine with or without a booster dose in infants and children in Africa: 
final results of a phase 3, individually randomised, controlled trial. The Lancet; 2015.  


ROB Domain Judgement Text supporting judgement 


1. Was the allocation sequence 


adequately generated? 


Low risk In supplementary appendix: “Participating children from each age category were 


randomized into one of three study groups according to a 1:1:1 ratio (R3R, R3C or C3C) 


using a randomization algorithm with SAS version 9.1.” 


2. Was allocation adequately 


concealed? 


Low risk  The treatment allocation at the investigator site will be performed using a central 


randomization system on Internet (SBIR). 


3. For cluster RCTs, was there bias 


arising from the timing of 


identification and recruitment of 


participants? (see Figure 1) 


n/a Participants were individually randomized. 


4. Was knowledge of allocated 


intervention adequately prevented 


during study? (i.e., blinding of 


participants and personnel)  


All outcomes: Low 


risk 


“Data were collected in a double-blinded (observer-blind) manner; the vaccinated 


children and their parent(s)/guardian(s) as well as those responsible for the 


evaluation of study endpoints were unaware of whether RTS,S/AS01 or a comparator 


vaccine had been administered to a particular child.  


The vaccines used in this study were of different appearance. The content of the 


syringe was, therefore, masked with an opaque tape to ensure that 


parent(s)/guardian(s) were blinded. The only members of study staff who knew of the 


vaccine assignment were those responsible for preparation and administration of 


vaccines; these staff played no other role in the study except screening or collection of 


biologic specimens.” 


5. Was knowledge of allocated 


intervention adequately prevented 


during the study from outcome 


assessors? 


All outcomes: Low 


risk 


See above. 
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Risk of bias assessment: RTS,S/AS01 malaria vaccine 


ROB Domain Judgement Text supporting judgement 


6. Were incomplete outcome data 


adequately addressed? 


All outcomes 


except AEs: Low 


risk 


A modified ITT analysis was used which included all children who received at least 


one dose. 


7. Are reports of the study free of 


suggestion of selective reporting? 


Low risk  There are 65 outcomes listed in the trial registry. All the results are reported in the 


trial registry.  


8. Was the study apparently free of 


other problems that could put it at 


high risk of bias? 


Unclear risk The study was funded by GSK, the manufacturer of the interventional vaccine. “GSK 


Biologicals SA were involved in the study design, and coordinated data collection, 


data analysis, data interpretation, and writing of the report.” 


Outcomes: Clinical malaria, Severe 


malaria, Anemia, Blood transfusion, 


Hospital admission, All-cause mortality, 


Safety 


Overall risk:  


Low risk 


No details on allocation concealment and heavy involvement of the funder within the 


project. 


Domains highlighted in blue are outcome specific. 
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Risk of bias assessment: RTS,S/AS01 malaria vaccine 


2Chandramohan 2021 


2. Chandramohan D, Zongo I,Sagara I,Cairns M,Yerbanga RS,et al. Seasonal malaria vaccination with or without seasonal malaria 
chemoprevention. New England Journal of Medicine; 2021. 


ROB Domain Judgement Text supporting judgement 


1. Was the allocation sequence 


adequately generated? 


Low risk Children were allocated randomly by an independent statistician. 


“The randomization list used permuted blocks after sorting by age, gender, area of 


residence and prior receipt of chemoprevention.” 


2. Was allocation adequately 


concealed? 


Low risk “Tablet PCs with the randomization list were accessible only to the chief pharmacist.” 


3. For cluster RCTs, was there bias 


arising from the timing of 


identification and recruitment of 


participants? (see Figure 1) 


n/a Individually randomized 


4. Was knowledge of allocated 


intervention adequately prevented 


during study? (i.e., blinding of 


participants and personnel)  


Low risk The study registry (NCT03143218) states that it is triple blind (participant, care 


provider, investigator). 


“Syringes containing study vaccines were prepared by a chief pharmacist and masked 


with tape to blind the vaccine administrator, caretakers and children to the vaccine 


being given. The pharmacist and the vaccine administrator took no further part in the 


trial.” 


 


“Drugs were pre-packaged by a pharmacist, who took no further part in the trial, in re-


sealable enveloped labelled with the QR code. Each dose of SP+AQ or placebo was 


administered as directly-observed therapy by project staff at distribution points in 


study villages.” 


5. Was knowledge of allocated 


intervention adequately prevented 


during the study from outcome 


assessors? 


Low risk “All other investigators and study staff remained blind to treatment allocation.” 


6. Were incomplete outcome data 


adequately addressed? 


Low risk 6861 children were randomized with 5920 children (86.3%) receiving at least one dose 


of study vaccine (no difference between the 3 groups). 
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Risk of bias assessment: RTS,S/AS01 malaria vaccine 


ROB Domain Judgement Text supporting judgement 


“The primary analysis was by modified ITT. The mITT population included all eligible 


children whose parents consented and who received a first dose of study vaccine in 


April 2017.” “Secondary outcomes were analysed only by mITT.” 


7. Are reports of the study free of 


suggestion of selective reporting? 


Unclear risk There are 14 outcomes reported in the trial registry. All primary and secondary 


outcomes are reported in the main report or supplementary appendix. 


8. Was the study apparently free of 


other problems that could put it at 


high risk of bias? 


 The study registry was first posted on May 8, 2017 however the study began on April 


17, 2017. Although this was retrospectively registered (by ~3 weeks), this would not 


affect any results. 


The trial was funded by non-profit agencies, however, the study drugs were donated 


by the pharmaceutical company. One of the authors is an employee of the GSK group 


of companies and has restricted shares in the GSK group of companies.  


Outcomes: Clinical malaria, Hospital 


admission, death, malaria anemia 


Overall risk: 


Low risk  


 


 


5.10_Malaria


SAGE meeting October 2021 31







Risk of bias assessment: RTS,S/AS01 malaria vaccine 


3MVPE surveillance data 


3. P Milligan and K Moore, Statistical report on the results of the RTS,S/AS01 Malaria Vaccine Pilot Evaluation 24 months after the vaccine was 


introduced. V1.3 Aug 2021. 


ROB Domain Judgement Text supporting judgement 


1. Was the allocation sequence 


adequately generated? 


Low risk “To ensure the implementation and comparison areas were similar in all ways 


relevant to the evaluation, except the use of the vaccine, the following key factors, 


which may be associated with the endpoints being evaluated, were balanced in 


implementation and comparison areas: malaria transmission; vaccination coverage; 


number of hospitals and other health facilities; geographic location; population size 


in clusters. The approach used is technically referred to as a balanced (or constrained) 


randomization”. 


“Each country team was requested to provide the data for the randomization. In 


parallel, the WHO HQ statistician developed a computer program, written in R, to 


generate the balanced options for each country. Once data was provided, the WHO 


statistician ran the code to identify the balanced options for each country.” 


Country process: “The computer programme was developed to provide a long list of 


acceptable permutations of the ways the clusters could be assigned, with each option 


assigned a unique, sequential number. Once the list of options was produced for each 


country, a linkage analysis was performed (reports attached as annex 3) to check that 


an adequate set of balanced options was accurate. This included checking that 


balance criteria were not overly constraining and, for example, forcing that some 


clusters were always - or never - allocated together. Once this was confirmed the list 


of balanced options was provided to the country so that one option could be selected. 


In each country, pieces of paper, each with the number of one of the allocation 


options, were folded and placed in a container. One of the pieces of paper was pulled 


out of the container by the designated individual at the country’s randomisation 


event.” 


In-depth individual country reports of the randomisation outputs are provided in the 


protocol.  


2. Was allocation adequately 


concealed? 


Low risk Randomisation process was done by (an external) WHO HQ statistician who 


developed a computer program to generate the balanced options for each country. 
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ROB Domain Judgement Text supporting judgement 


“The computer programme was developed to provide a long list of acceptable 


permutations of the ways the clusters could be assigned, with each option assigned a 


unique, sequential number”. 


3. For cluster RCTs, was there bias 


arising from the timing of 


identification and recruitment of 


participants? (see Figure 1) 


Low risk Clusters (i.e. areas) appear to have been randomised before recruitment of 


participants. The total number of clusters required for the MVIP was determined by 


the need for statistical power to assess the vaccine’s impact on mortality. 


4. Was knowledge of allocated 


intervention adequately prevented 


during study? (i.e., blinding of 


participants and personnel)  


Unclear risk Open label study with cluster randomised areas. However, from the household survey 


(HHS) findings there is no evidence that the introduction of RTS,S/AS01 had a 


negative effect on uptake of other childhood vaccines, ITN use, care-seeking behavior, 


or health worker behavior in testing and treating for febrile illness.   


5. Was knowledge of allocated 


intervention adequately prevented 


during the study from outcome 


assessors? 


Low risk Primary outcomes of interest (impact and safety) confirmed by laboratory testing, 


unlikely that assessors were aware of vaccination status.  


“Surveillance for severe malaria and other conditions is being maintained through 


sentinel hospitals where diagnostic procedures have been strengthened, and 


surveillance for mortality has been established in the community throughout the 


implementation and comparison areas.” 


According to the protocol, “for all cases with a diagnosis of meningitis, and a sample 


of non-meningitis diagnoses, an independent expert review, blinded to vaccine 


status, may be conducted on the patient’s record”. In the end, the assessment based 


on patient’s record was not done as it was deemed to be unhelpful.  


6. Were incomplete outcome data 


adequately addressed? 


Low risk Full results not available, this analysis based on power sufficient to test the safety 


signals identified in Phase 3 trial. No information about withdrawals and exclusions 


from analysis.  


Quote: “there were no withdrawals as we were not following patients longitudinally, 


however there were missing outcome data (e.g. if a lumbar puncture was not done we 


have missing data on their meningitis status). We noted no differences in missingness 


between vaccinating and comparison areas after adjustment using the age-ineligible 


group, so the statistical method used to calculate the rate ratios (using the age-


ineligible group for adjustment) should have adequately addressed the problem of 


missing data if we assume that the data were missing at random.” 
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ROB Domain Judgement Text supporting judgement 


7. Are reports of the study free of 


suggestion of selective reporting? 


Low risk Trial registry and study protocols checked, all primary outcomes at this time point (24 


months) analysed and reported. 


8. Was the study apparently free of 


other problems that could put it at 


high risk of bias? 


Low risk This study was funded by WHO.  


Regarding the statistical analysis, the MVIP statistical team, contracted from London 


School of Hygiene and Tropical Medicine (LSHTM), developed a statistical analysis 


plan for the analysis of merged data from the MVPE. The MVIP data manager 


maintained a database for collecting and merging data from the evaluation partners 


and reporting to stakeholders. Since the start of surveillance (2019), safety and 


impact data are received and reviewed on a monthly basis by the data manager, 


statisticians, WHO, and the MVPE consortium in each country. 


Outcomes: Safety (cerebral malaria, 


severe malaria, meningitis, mortality), 


impact (hospitalization) 


Overall risk:  


Unclear risk 


No details on role of the funder within the project. Open-label study. Limited 


information on missing data due to study not yet being published. 
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1 Executive Summary of RTS,S SAGE/MPAG Working Group’s 


assessment and proposed recommendations 


Information available preceding the Malaria Vaccine Implementation Programme  


In July 2015, based on the results from the Phase 3 trial of the malaria vaccine RTS,S/AS01, the European 


Medicines Agency (EMA) issued a positive scientific opinion on the vaccine under Article 58, concluding 


that the vaccine had an acceptable safety profile and that the benefits of the vaccine outweighed the 


risks. The Phase 3 trial of the RTS,S/AS01 malaria vaccine was conducted in two age-groups, with the 


first vaccine dose given either between the ages of 6 and 12 weeks or between 5 and 17 months.  WHO 


issued a position paper summarizing the assessment and recommendations for this vaccine. The vaccine 


was efficacious, with the potential to provide important impact when added to current malaria control 


interventions. It was well-tolerated with a known association with febrile seizures.   


Three potential safety signals were noted in the Phase 3 trial. First, in children in the older age category, 


a higher number of meningitis cases occurred in the malaria vaccine group compared to the control 


group. However, excess meningitis cases were not temporally related to the timing of vaccine doses, 


were clustered at 2 of 11 trial sites, and there were a range of etiologies in the cases identified. In 


addition, an excess of meningitis was not seen in children vaccinated in the younger age group. Whether 


the increase in meningitis was due to chance or represented a true adverse effect of the vaccine was 


unknown. Second, in children in the older age group, in the context of a statistically significant decrease 


in all forms of severe malaria combined, there was an increased number of cerebral malaria cases (a 


subset of severe malaria) in the malaria vaccine groups compared with the control group. This finding 


was from an unplanned post-hoc analysis and its significance in relation to vaccination was unclear. An 


excess of cerebral malaria was not seen in children vaccinated in the younger age group. Third, and also 


in an unplanned post hoc analysis, there was an imbalance in mortality among girls, with about 2-fold 


higher deaths among girls who received RTS,S/AS01 than among girls who received comparator vaccines 


(p=0.001); the ratio of deaths among boys was slightly lower in the RTS,S/AS01 arms versus the control 


arm. A relationship between the RTS,S/AS01 vaccine and these findings has not been established. The 


EMA and WHO advisory bodies concluded that all these described safety signals may have arisen by 


chance. 


The vaccine had a larger impact on malaria when given at 5-17 months of age and WHO, on advice from 


SAGE and MPAC, agreed that the vaccine, given as a 4-dose schedule to children from 5 months of age, 


could have high impact, but recognized there were outstanding questions to be addressed before a 


recommendation for broader use could be made. Recognizing that in children who received 3 doses, 


there was an initial reduction in severe malaria, but this was balanced by an increase in severe malaria 


from around 18 months after the initial vaccine course, an important question was whether it was 


operationally feasible to reach children at high coverage with a 4-dose schedule (with the 4th dose 


provided around 2 years of age); and consequently, the extent to which the protection demonstrated in 


children aged 5 - 17 months in the Phase 3 trial could be replicated in the context of use of the vaccine 


in routine health systems. Other questions to be addressed were impact of the vaccine on mortality 


(including gender-specific mortality) when it was in routine use and whether the excess cases of 
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meningitis and cerebral malaria identified during the Phase 3 trial were causally related to the 


RTS,S/AS01 vaccination. 


To respond to these outstanding questions, WHO recommended that pilot implementations using the 4-


dose schedule, with rigorous evaluation be conducted, and that the pilot should include sufficiently 


large populations of children 5-17 months of age in 3-5 distinct epidemiological settings in sub-Saharan 


Africa in moderate to high transmission settings. The Malaria Vaccine Implementation Program (MVIP) 


was therefore conceived, designed and initiated to support delivery of RTS,S/AS01 through routine 


immunization programmes, and the collection of evidence on safety, impact, and operational feasibility 


in routine use.  


MVIP and Malaria Vaccine Pilot Evaluation (MVPE) 


The MVIP has three objectives:  


1. To further characterize vaccine safety in the context of a routine immunization programme, with 


special attention to the safety signals observed in the Phase 3 trial (meningitis, cerebral malaria, 


excess mortality in girls compared to boys).  


2. To evaluate the vaccine’s impact on severe malaria and all-cause mortality; and  


3. To assess the programmatic feasibility of delivering the recommended four-dose schedule, 


including new immunization contacts, in the context of routine health service delivery.  


A Framework for WHO recommendation on RTS,S/AS01 malaria vaccine (Framework), endorsed by SAGE 


and MPAG in 2019, lays out how data from the MVIP will inform WHO guidance. The Framework 


endorses a step-wise approach to anticipate how and when data collected through the MVIP can inform 


WHO recommendations on use of RTS,S/AS01 beyond the pilots. The aim of the step-wise approach is to 


ensure a recommendation is made as soon as the risk-benefit of the vaccine can be established with the 


necessary level of confidence, such that the vaccine would not be unnecessarily withheld from countries 


in need, if it is found to be safe and beneficial. Thus, a WHO recommendation can be made if and when 


concerns regarding the safety signals are satisfactorily resolved, and severe malaria or mortality are 


assessed as consistent with a beneficial impact of the vaccine. Noting that data from studies conducted 


since 2015 show that children living in areas of perennial moderate to high malaria transmission benefit 


from 3 or 4 doses of the vaccine, and that attaining high coverage of new vaccines, particularly in the 


second year of life takes time, the Framework clarified that a recommendation was not predicated on 


attaining high coverage, including high coverage with the 4th vaccine dose. 


An evaluation protocol and statistical analysis plan were developed and reviewed by external experts 


and are publicly available. The MVIP is coordinated by WHO in close collaboration with ministries of 


health (MoH) in the three participating countries - Ghana, Kenya, Malawi - and a range of in-country and 


international partners. The MoH of the pilot countries have introduced the RTS,S/AS01 vaccine through 


their childhood immunization services using routine vaccine introduction strategies and methods. In-


country research partners are leading the evaluation of the RTS,S/AS01 vaccine pilot implementation, 


planned over 4 years. Within the pilot region in each country, districts or similar areas were randomized 


to introduce the vaccine in 2019, or to delay introduction until a decision is reached about safety and 


effectiveness. The areas where introduction was delayed serve as comparison areas for the purpose of 
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the evaluation. The scale of the introduction and duration of the evaluation was chosen in order to be 


able to measure the impact of vaccine introduction on child survival. Delivery of RTS,S/AS01 in each 


country is being monitored by the EPI programme, and uptake of the vaccine is being assessed 


independently through household surveys, conducted about 18 months and 30 months after 


introduction of the malaria vaccine. Surveillance for severe malaria and other conditions is being 


conducted through sentinel hospitals where diagnostic procedures have been strengthened, and 


surveillance for mortality has been established in the community throughout the implementation and 


comparison areas. Mortality surveillance aimed to build on, and substantially expand, existing vital 


registration systems. Hospital and mortality surveillance started in each country when the malaria 


vaccine was introduced or shortly afterwards. 


Safety: Through April 2021, 24 months of data after the MVIP started, sufficient data had accrued to 


evaluate safety concerns in a primary analysis. Based on the analyses of these data, the MVIP Data 


Safety and Monitoring Board (DSMB) concluded that the safety signals seen in the Phase 3 clinical trial 


(2009 – 2014) were not seen in the pilot implementation. The MVPE results showed no evidence of an 


excess of meningitis, cerebral malaria, or gender-specific mortality comparing age-eligible children living 


in implementation areas with those in the comparison areas. Additionally, based on data reviewed from 


the national pharmacovigilance (PV) programmes and ongoing GSK Phase 4 studies, the DSMB did not 


find evidence of new conditions that warrant closer safety tracking. Notably, the safety signals seen in 


the Phase 3 trial have also not been observed in the pooled safety data from Phase 2 trials of RTS,S/AS[1]  


in the trial of seasonal use of RTS,S/AS01 with or without seasonal malaria chemoprevention[2],nor in a 


soon to be published trial on fractional dose of RTS,S/AS01 (Personal communication, Christian 


Ockenhouse, MD, PATH). The African Advisory Committee on Vaccine Safety (AACVS), the Global 


Advisory Committee on Vaccine Safety (GACVS), and the RTS,S SAGE/MPAG Working Group (referred to 


hereafter as Working Group) agreed with the DSMB conclusions. 


Impact: The DSMB concluded that the MVPE findings demonstrated effectiveness of RTS,S/AS01 vaccine 


against severe malaria, with a 30% reduction in severe malaria, and a 21% reduction in hospitalization 


with malaria parasitemia, both of which were statistically significant.  


As anticipated, the results from the pilot evaluation through April 2021 were insufficiently powered to 


detect an effect on mortality. Nonetheless, a non-statistically significant reduction in all-cause mortality 


(excluding accidents/trauma) was also seen with a size of effect consistent with expected impact. The 


Working Group agreed with the DSMB conclusions. 


Feasibility: The primary decisions regarding a broader recommendation for RTS,S/AS01 are to be based 


primarily on safety and impact considerations, however, the available feasibility data are encouraging. 


This assessment was based on the following observations:  


Despite RTS,S/AS01 being a new vaccine delivered through EPI and requiring an expanded schedule, 


reasonably high coverage of the first three doses was achieved in all three pilot countries. This was 


achieved in a relatively short time period and in the context of substantial challenges to the health 


system due to the COVID-19 pandemic. While it is too early to assess fourth dose coverage, preliminary 


information suggests drop-out rates between dose 3 and dose 4 have been around 19-30% in Malawi 
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and Ghana (after 9-10 months of implementation). Insufficient time has passed since 4th dose 


introduction to assess drop-out rates in Kenya. 


Malaria vaccine introduction did not have an impact on the uptake of routine vaccinations, nor did it 


have an impact on health care seeking behaviours for febrile illness, use of insecticide-treated nets 


(ITNs), or other child health activities such as deworming.  


In the midline household surveys, malaria vaccine uptake was 69-75% among children who had not used 


an ITN in the previous night, indicating the vaccine reaches children who may have lower access to, and 


lower use of, other malaria prevention measures. Introduction of the vaccine ensured that access to at 


least one malaria prevention tool (ITNs or vaccine) was expanded substantially. 


Based on qualitative studies conducted as part of the MVIP, care givers and health care providers 


generally had positive attitudes towards the vaccine. Further work is required to improve community 


sensitization and engagement; to work with health care providers on guidance around provision of 


missed or off-schedule doses and to reduce missed opportunities for vaccination (including other EPI 


vaccines); and to assure proper data recording tools are available.  


Estimates on cost of RTS,S/AS01 delivery during the pilot were comparable to costs of HPV vaccine pilot 


implementation, and interim cost estimates show that the resources needed to delivery RTS,S/AS01 may 


be generally comparable with those for other new vaccines.  


Additional data that have become available on RTS,S/AS01 since Phase 3 trial completion and the 


SAGE/MPAG recommendation for pilot implementation studies 


Long-term follow-up of Phase 3 trial: 6-7 years follow-up of a subset of Phase 3 trial study participants 


showed that during the period following RTS,S/AS01 vaccination, the incidence of severe malaria 


declined with age in children in both vaccinated and unvaccinated groups. Although there was no 


evidence of continued vaccine efficacy against severe malaria during the additional three years of 


follow-up, neither was there evidence of increased susceptibility (age shift to older children). Over the 


entire 6-7 year period, vaccine efficacy against severe malaria was significantly positive for children 


receiving 4 doses in both age categories, and for those receiving 3 doses in the 6-12 week age group. 


Thus, children in areas with moderate to high perennial malaria transmission who received 3 or 4 doses 


of RTS,S/AS01 benefitted for at least 7 years after vaccination, and did not have an excess risk of clinical 


or severe malaria. Noting these results, MPAG assessed that these data provided further reassurance on 


the potential impact of an age shift effect in immunized children and reinforced the safety profile of the 


vaccine. 


Seasonal use of RTS,S/AS01: The high initial efficacy over 4-6 months, after the primary RTS,S/AS01 


regimen, as observed in the Phase 3 trial has stimulated interest in consideration of use of RTS,S/AS01 in 


areas of highly seasonal malaria transmission. The proposed strategy would be to deliver a primary 3 


dose regimen in young children (5-17 months) immediately prior to the onset of the 4-6 month 


transmission season. Subsequent booster doses could then be delivered to these children annually, 


again just prior to the transmission season, to provide additional protection during this period of 


greatest risk. 
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To evaluate a seasonal vaccination strategy, an individually-randomized, controlled trial was conducted 


in young children (5-17 months) in Burkina Faso and Mali to assess whether vaccination with the malaria 


vaccine RTS,S/AS01 was non-inferior to seasonal malaria chemoprevention (SMC) with monthly 


amodiaquine plus sulfadoxine-pyrimethamine in preventing uncomplicated malaria and/or whether the 


interventions combined were superior to either alone in preventing uncomplicated malaria and severe 


malaria-related outcomes. Over 6000 children were enrolled starting in early 2017. The incidence of 


uncomplicated clinical malaria in the SMC and RTS,S/AS01 groups were similar – The hazard ratio (HR) 


comparing RTS,S/AS01 to SMC was 0.92, (95% confidence interval (CI): 0.84, 1.01), which excluded the 


pre-specified non-inferiority margin of 1.20, indicating that administration of RTS,S/AS01E was non-


inferior to chemoprevention in preventing uncomplicated malaria. However, the combination of the 


vaccine and SMC was significantly better than either SMV alone or RTS/AS01 alone – the protective 


efficacy of the combination as compared with chemoprevention alone was 63% (95% CI, 58 to 67) 


against clinical malaria, 70% (95% CI, 42 to 85) against hospital admission with severe malaria, and 73% 


(95% CI, 3 to 93) against death from malaria.  


The safety signals observed in the Phase 3 trial between 2009 and 2014 were not seen in this trial. 


Additionally, no other serious adverse events were assessed by the investigator to be related to 


vaccination. Eight cases of clinically suspected meningitis occurred: four in the chemoprevention alone, 


three in the RTS,S/AS01 alone, and one in the combined group. These were investigated by lumbar 


puncture, but none had proven meningitis. There was no evidence of differential mortality or hospital 


admissions in girls compared to boys who received RTS,S/AS01. In this large study, seasonally targeted 


RTS,S/AS01 was safe and non-inferior to SMC in preventing uncomplicated malaria. In addition, the 


combination of these interventions was associated with substantially lower incidence of uncomplicated 


malaria, severe malaria, and death from malaria. 


Modelled public health impact and cost-effectiveness estimates 


Both the Swiss TPH and Imperial College models predict a positive public health impact of the 


introduction of RTS,S/AS01 in settings with PfPr2-10 between 10% and 50% over a 15-year time horizon, 


which is consistent with previously published estimates. Compared with the previous 2015 analysis, the 


cost per case and DALY averted have slightly increased due to the inclusion of more comprehensive 


information on cost of delivery, but estimates remain consistent with the cost per DALY averted for 


other vaccines in a broad range of LMICs and predict the vaccine to be cost-effective compared with 


standard norms and thresholds (e.g. well below the annual gross domestic product).   


Analyses indicate that delivery of RTS,S/AS01 is cost-effective in areas of moderate or high malaria 


transmission where delivery is through routine EPI programmes or through seasonal delivery where 


malaria is highly seasonal, at an assumed cost per vaccine dose of US$ 5. Both trial and modelling results 


indicate RTS,S vaccination would be a cost-effective addition to existing SMC programmes.  


Conclusions and recommendations for SAGE/MPAG consideration  


The RTS,S SAGE/MPAG Working Group recommends that RTS,S/AS01 should be provided at a 


minimum of 4 doses to reduce malaria disease and burden in children from 5 months of age living in 


countries in sub-Saharan Africa with moderate to high malaria transmission. The RTS,S/AS01 vaccine 


5.1_Malaria


SAGE meeting October 2021 10







Page | 11  


has an acceptable safety profile, and its introduction results in a significant reduction in severe malaria, 


an acceptable surrogate indicator for the likely impact on mortality. The Working Group notes that the 


vaccine provides substantial added protection against malaria illness and death even when provided in 


addition to a package of existing interventions which are known to reduce the malaria burden. The 


introduction of a vaccine at this time would come when progress in recent years has stalled in malaria 


control in Africa, when our current tools are threatened by drug and insecticide resistance, and when 


malaria remains a primary cause of illness and death in African children, with more than 260 000 child 


deaths from malaria annually. 


In areas of moderate to high, perennial malaria transmission, the vaccine should be provided as a 3-dose 


primary series, starting from around 5 months of age and with a minimal interval between doses of 4 


weeks. For children who are delayed in receiving their first dose, vaccination should be started before 18 


months of age. A fourth dose should be given between about 12 and 18 months after the 3rd dose (i.e., 


at around 18 months to 2 years of age), however there can be flexibility to optimize delivery. The 


minimal interval between the 3rd and the 4th dose should be 4 weeks.  


In areas with highly seasonal malaria or areas with perennial malaria transmission with seasonal peaks, 


the RTS,S SAGE/MPAG Working Group recommends that consideration should be given to the option of 


providing the RTS,S/AS01 vaccine seasonally, with potential 5-dose strategies including:  


1. For all children under 5 years of age who have already completed the 3-dose primary series 


through routine administration, provide annual dose(s) just prior to the peak transmission 


season, or 


2. For all children 5-17 months of age, give the 3-dose primary series monthly as a “campaign” just 


prior to the peak transmission season and then in subsequent years provide an annual dose just 


prior to peak seasons.  


The RTS,S SAGE/MPAG Working Group makes this recommendation for possible 5-dose seasonal malaria 


vaccination strategies based on available data. The Working Group understands that this trial is 


continuing with additional doses provided to children up until the age of 5 years, and final results will 


contribute evidence on vaccine efficacy beyond 5 doses. The Working Group also notes that providing 


the first dose from 5 months of age may limit opportunities for integration with the delivery of other 


vaccines and/or for protection of children slightly younger (i.e., 4 months).    


The Working Group notes that the careful and intentional monitoring for the safety signals seen in the 


Phase 3 trial, through quality data collection at sentinel hospitals and through community-based 


mortality surveillance, has revealed no evidence that the safety signals observed in the Phase 3 trial 


were causally related to the RTS,S/AS01 vaccine. Thus, the Working Group does not recommend special 


mechanisms be put in place to look for these signals during expansion of vaccine use or adoption by 


other countries.  


WHO should lead the development of a Framework to guide where the initial limited doses of a malaria 


vaccine should be allocated, through a transparent process that incorporates input by key parties, with 


appropriate representation and consultation. This Framework should include dimensions of market 
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dynamics, learning from experience, scientific evidence for high impact, implementation considerations, 


and social values, including fairness, and equity. 


The MVIP should continue as previously planned for an additional two years to 1) measure the impact of 


the introduction of RTS,S/AS01 on mortality; and 2) measure the added benefit of the fourth dose (the 


Working Group noted that in the Phase 3 clinical trial, the impact on severe malaria was only seen 


among children who had received 4 doses of the vaccine but there was impact on clinical malaria among 


children who received only 3 doses, though lower than that observed on children who had received 4 


doses). Data collection on severe malaria and safety endpoints should continue. Any revisions or 


modifications concerning the recommendation for the fourth dose can be made at the end of the pilots.  
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2 Introduction 


In September 2015, the Strategic Advisory Group of Experts (SAGE) and the Malaria Policy Advisory 


Committee (MPAC, now termed MPAG for Malaria Program Advisory Group) convened to consider the 


evidence available for a WHO recommendation on the use of the RTS,S/AS01 malaria vaccine. At that 


time, the available evidence was summarized in a background paper prepared by the Joint Technical 


Expert Group (JTEG) on malaria vaccines [3]. 


Based on this evidence review, WHO published its position on the RTS,S/AS01 vaccine in January 2016 
[4]. Data tables reporting details on immunogenicity, efficacy, and safety are in the JTEG background 


paper. The key summary points from the WHO position paper were:  


• Malaria remains a major cause of morbidity and mortality, particularly in sub-Saharan Africa, 


and despite considerable scale-up of life-saving interventions, malaria transmission, morbidity 


and mortality remain high in many endemic settings. 


• Prevention needs to be strengthened still further and new tools are needed, including a malaria 


vaccine. 


• Based on the Phase 3 trial results over 4 years of follow-up, among children 5-17 months of age 


at the time of first vaccination who were given a fourth dose 18 months after the primary series, 


RTS,S/AS01 was noted to be immunogenic, and to have moderate protective efficacy against 


clinical malaria (39%), severe malaria (31.5%), and malaria-related hospitalizations (37.2%). 


• Vaccine efficacy was reasonably high over the first 6 months following completion of the initial 3 


monthly doses (67.6%) but waned over time to essentially zero in the last six-month interval at 


trial’s end, which occurred a median of 48 months after the 3rd dose. At six months following the 


4th dose, vaccine efficacy was 42.9%; thus, the 4th dose did extend the period of protective 


efficacy but did not restore efficacy to the same level seen after the initial vaccine series, likely 


due to the acquisition of partial immunity from natural infection in the comparison group.   


• The vaccine was generally well tolerated. Fever was the most frequently reported symptom; 


febrile convulsions were significantly more frequent after any of the initial vaccinations or after 


the fourth dose compared to the control group.  


• Safety signals were noted without established causal relationship with vaccination (noting that 


these findings could be due to chance) including:  


o an excess of meningitis in the RTS,S/AS01 group compared to the control group among 


the 5-17 month age-group only, although these were not associated with any specific 


etiology or temporal pattern related to vaccination, lacked consistency across sites (64% 


of cases were from 2 study sites of 11 – both outside of the meningitis belt); the 


imbalance was not seen in infants first vaccinated at 6-12 weeks of age; and the outlier 


seemed to be an exceptionally low number of cases in the control group, where a single 


case of meningitis was captured during a median of 48 months of follow-up.  
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o a higher number of cerebral malaria cases (identified post-hoc) compared to the control 


group among the 5-17 month age-group only.  


o In a post-hoc analysis, an excess of deaths from all causes among vaccinated girls 


compared to unvaccinated girls, but not in vaccinated boys compared to unvaccinated 


boys. 


Mathematical models suggested implementation of RTS,S/AS01 at high coverage in moderate to high 


endemicity settings would be associated with substantial public health impact, averting 200-700 deaths 


per 100 000 vaccinees in a 4-dose schedule, and preventing 10-28% of all malaria deaths in children 


aged < 5 years. 


In cost-effectiveness models, a 4-dose schedule was estimated to cost US$ 87 per DALY averted 


(assuming US$ 5 vaccine cost per dose in moderate to high endemic settings), consistent with cost per 


DALY averted for other vaccines in a broad range of developing countries.  


In summarizing the balance between benefits and harms[3], WHO noted that RTS,S AS01 had been 


shown to protect against clinical and severe malaria, with unknown benefits against malaria-related or 


all-cause mortality, which the Phase 3 trial was not designed to measure. Identified risks included febrile 


convulsions following vaccination. A significant risk difference was also observed for meningitis 


following vaccination, but the causal relationship remained uncertain, with no clear causality model -the 


excess in meningitis cases in vaccinated children was seen only in the older age category (5-17 months 


at first vaccination), and not the younger age-category; there was no temporal relationship with 


vaccination, with cases occurring more than 1000 days after first vaccine dose; clustering of meningitis 


cases occurred by site, with 64% of cases from only 2 of the 11 sites; and, there was inconsistency in 


etiology, with cases of bacterial, mycobacterial, viral, and those with no pathogen isolated. It was also 


unclear if the imbalance of cerebral malaria cases (in the setting of reduced severe malaria, of which 


cerebral malaria is a subset), or the excess mortality in vaccinated girls seen in the trial were due to the 


vaccine, or were more likely chance findings. None of the safety signals were seen in the pooled safety 


analysis from Phase 2 trials[1] (N ~ 2000, Vekemans et al). Overall, the benefits of the vaccine 


administered to 5–17-month-old children were assumed to outweigh the risks for a 4-dose schedule; 


however, in children who received 3 doses, there was an initial reduction in severe malaria, but this was 


balanced by an increase in severe malaria around 18 months after the initial vaccine course. Therefore, 


an important outstanding question was whether it was operationally feasible to reach children at high 


coverage with a 4-dose schedule, (with the 4th dose provided around 2 years of age); and consequently, 


the extent to which the protection demonstrated in children aged 5 - 17 months in the Phase 3 trial 


could be replicated in the context of routine health systems.  


To evaluate these outstanding questions, in January 2016 WHO recommended that pilot 


implementations with rigorous evaluation be conducted using the 4-dose schedule, and that this pilot 


should include sufficiently large populations of children 5-17 months of age in 3-5 distinct 


epidemiological settings in sub-Saharan Africa in moderate to high transmission settings. It was also 


recommended that the pilot implementations should be phased designs conducted in the context of 


ongoing high coverage of other proven malaria control measures, including long-lasting insecticide 


treated nets, access to quality diagnosis and treatment, and seasonal malaria chemoprevention where 
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appropriate, and be of sufficient duration. The Malaria Vaccine Implementation Program (MVIP) was 


therefore conceived, designed and initiated to support delivery of RTS,S/AS01 through routine 


immunization programs by the MoH in the participating countries, and the collection of evidence on 


operational feasibility, impact, and safety in routine use.  


In October 2017, the MVIP Programme Advisory Group (PAG) was formed to oversee technical aspects 


of the MVIP. Specifically, the PAG’s role is two-fold: to provide technical advice and recommendations to 


WHO on issues concerning the design and implementation of the MVIP; and, in its role as the RTS,S 


SAGE/MPAG Working Group (hereafter referred to as Working Group), to review the evidence, as it 


becomes available, including but not limited to the MVIP, on the balance of benefits and risks of 


RTS,S/AS01 and to consolidate the feedback into a report to SAGE and MPAG with recommendations on 


potential wider scale use of the vaccine in sub-Saharan Africa. 


Beginning in July 2018 , WHO convened a working group to develop a Framework for WHO 


Recommendation on RTS,S/AS01 vaccine (hereafter referred to as the Framework) that was 


subsequently endorsed by SAGE and MPAG[5]. The Framework describes the stepwise approach for how 


and when data collected through the MVIP can inform WHO recommendations on use of the vaccine 


beyond the pilot countries. The Framework aims to ensure a recommendation is made as soon as the 


risk-benefit of the vaccine can be established with the necessary level of confidence, such that provision 


of the vaccine would not be unnecessarily delayed from countries in need, if it is found to be beneficial. 


Accordingly, a WHO recommendation could be made if and when: i) concerns regarding the safety 


signals observed in the Phase 3 trial (related to meningitis, cerebral malaria, and gender-specific 


mortality) have been satisfactorily resolved, and by demonstrating either the absence of a risk of an 


important size of adverse effects during the RTS,S/AS01 pilot implementation or assessment of a 


positive risk-benefit profile despite adverse events; and ii) severe malaria or mortality data trends have 


been assessed as being consistent with a beneficial impact of the vaccine. Furthermore, the Framework 


clarifies that a recommendation for broader use would not be predicated on attaining high coverage, 


including high coverage of the fourth dose (Annex 1). Based on assumptions across the MVIP countries 


with respect to the expected rate of accumulating events and vaccine introduction timings, such data on 


safety and impact trends were expected to be available approximately 24 months after RTS,S/AS01 


vaccine introduction in the MVIP. 


This report summarizes information available from the MVIP after 24 months of vaccine introduction, 


including the primary outcome measures from the Malaria Vaccine Pilot Evaluation (MVPE) on safety 


and impact on severe malaria. In addition, this report also summarizes information on RTS,S/AS01 from 


sources other than the MVIP that have become available since the 2015 JTEG report , including a study 


of 7-year follow-up of a subset of children from the Phase 3 trial, the impact of seasonal use of 


RTS,S/AS01 with and without seasonal malaria chemoprevention (SMC) and efficacy and safety data 


from RTS,S/AS01 fractional dose regimens. The report concludes with the Working Group’s assessment 


and summary of key recommendations on RTS,S/AS01 vaccine use for consideration by SAGE/MPAG.  
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3 Background 


3.1 Epidemiology and disease burden of malaria  


Based on 2019 data, WHO estimated that approximately 229 million cases and 409 000 deaths per year 


were attributable to malaria, with 94% of these deaths occurring in sub-Saharan Africa, and nearly all of 


the remaining occurring in South-East Asia, the Indian subcontinent and South America[6]. Most malaria 


deaths in Africa occur in children younger than 5 years. Adults who grew up in malaria endemic areas 


since childhood and remain resident in such areas acquire a degree of protective immunity are thus 


generally not at risk of death or severe malaria. Infants and young children in malaria-endemic countries 


in Africa typically experience several clinical episodes of malaria before they acquire partial immunity, 


which in older childhood protects against severe and fatal malaria. The immunity to uncomplicated 


clinical malaria is acquired more gradually during childhood. Malaria exerts an enormous toll on 


endemic country economies; data on malaria and gross domestic product (GDP) from 180 countries 


between 2000 and 2017 shows that each 10% reduction in malaria incidence is associated with an 


average rise of 0.3% in GDP per capita and faster GDP growth[7].  


In most African countries substantial malaria-control efforts have been implemented, including the 


widespread deployment of long-lasting insecticide-treated bed-nets (LLIN), the use of indoor residual 


spraying of insecticide in some settings, chemoprevention strategies for certain high-risk groups such as 


pregnant women or young children living in areas of highly seasonal malaria transmission, and prompt 


diagnosis and treatment using quality assured rapid diagnostic tests (RDTs) and artemisinin-combination 


therapies (ACTs). In many settings, these measures have substantially reduced the annual incidence 


rates of new malaria cases; between 2000 and 2015, global malaria case incidence declined by 27%. 


Globally, an estimated 1.5 billion malaria cases and 7.6 million malaria deaths have been averted in the 


period 2000–2019. Most of the cases (82%) and deaths (94%) averted were in the WHO African Region, 


followed by the WHO South-East Asia Region (cases 10% and deaths 3%). While economic development 


and other factors may also have played a role in reducing the malaria burden, much of the decrease is 


likely attributable to large scale deployment of highly cost-effective interventions supported by an over 


10-fold increase in financing for malaria control over the last 10-15 years. 


However, between 2015 and 2019 the annual case incidence decreased by less than 2%, indicating a 


slowing of the rate of decline since 2015[5]. This levelling off of incidence (in some countries an increase 


occurred) has been attributed mainly to the stalling of progress in several countries with moderate or 


high transmission. As a result, 2020 milestones for reductions in malaria morbidity and mortality as laid 


out per the Global Technical Strategy were not achieved[8]. WHO and RBM subsequently launched the 


high burden to high impact (HBHI) country-led approach[9], as a mechanism to support the 11 highest 


burden countries to get back on track to achieve the GTS 2025 milestones.  


Malaria parasite transmission in Africa may occur throughout the year or be strongly seasonal, 


determined largely by rainfall patterns. Transmission intensity generally is related to the vector man 


biting rate and vector survival, which is strongly influenced by temperature and humidity, as well as 


coverage with vector control measures. Because of variations in climatic factors, the availability of 


vector breeding sites, and differences in access to prevention and control measures, malaria parasite 


5.1_Malaria


SAGE meeting October 2021 16







Page | 17  


transmission may be quite heterogeneous within a country. For example, in areas of western Kenya 


malaria transmission is very high, and malaria contributes substantially to childhood mortality, whereas 


in some other parts of Kenya there is currently little or no malaria parasite transmission. Over the last 


decade the number of areas with such intense transmission has decreased considerably, mainly due to 


scaled up malaria control measures. 


Malaria remains a primary cause of childhood morbidity and mortality in sub-Saharan Africa. The clinical 


presentation, course, and frequency of episodes of clinical malaria may vary, depending on the age of 


the individual (Figure 1), and the intensity and seasonality of malaria parasite transmission. Morbidity 


due to Plasmodium falciparum infection can range from a non-specific mild febrile illness, to fulminant 


and life-threatening disease characterized by obtundation and coma, or respiratory distress, or severe 


anaemia or a shock syndrome requiring immediate parenteral treatment, blood transfusions, fluid 


therapy and supportive measures, often in combination.  


The distribution of clinical manifestations varies by age as a function of transmission intensity (Figure 2). 


Repeated exposure results in acquired protection, developing first against severe malaria, then against 


illness with malaria, and, much more slowly, against parasitaemia without apparent symptoms. In 


settings when transmission is seasonal or perennial, some clinical manifestations of malaria, such as 


cerebral malaria, occur more frequently in older children. In contrast, severe life-threatening anaemia 


tends to occur in younger age-groups and is more prevalent in settings where malaria parasite 


transmission is intense and year-round[10]. In children and non-immune adults, the clinical picture can 


change rapidly over 1-2 days, from an illness that appears to be relatively mild to a life-threatening 


disease. Obstacles to access to quality care can result in delayed treatment and death, underscoring the 


importance of prevention. 


 


Figure 1: Relation between age and malaria severity in an area of moderate transmission intensity. From 


White et al. 2014[11]. 
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Figure 2: Relationship of severe falciparum malaria manifestations to age at different levels of malaria 


transmission From White et al. 2018[11]. 


3.2 Malaria parasites and pathogenesis  


Four species of the Plasmodium protozoan parasite have been identified which account for most human 


infections (P. falciparum, P. vivax, P. ovale, P. malariae) and which do not have an animal reservoir. A 


fifth, P. knowlesi, infects long tailed macaques and zoonotic transmission to humans occurs in some 


parts of South-east Asia. P. falciparum accounts for more than 90% of all malaria-attributable cases and 


deaths. P. vivax accounts for much of the remaining disease burden and is the dominant Plasmodium 


species in many areas outside of sub-Saharan Africa. Human infection with the malaria parasite is 


established following the injection of the sporozoite form of the parasite by female anopheline 


mosquitoes. The parasite develops in the liver over 5-10 days and then emerges and enters the 


bloodstream and infects red blood cells. Subsequent cycles of replication, emergence, destruction of red 


blood cells and re-infection of more red blood cells causes symptoms, including fever. Morbidity and 


mortality from malaria may arise from a variety of causes including sequestration of infected red blood 


cells, severe anaemia due to red blood cell dysregulation and lysis, inflammation-related brain 


pathology, lactic acidosis, and a general shock- like syndrome with hypotension, hypoglycaemia and 


poor tissue perfusion. Vaccine development efforts have focused on P. falciparum and, to a lesser 


extent, on P. vivax (an overview of malaria vaccine targets and the malaria vaccine pipeline is provided 


in Annex 2).[12] 


3.3 Immune response to malaria infection  


After repeated exposure to P. falciparum malaria infections, individuals acquire a significantly reduced 


risk of developing serious illness or dying from subsequent infections. This acquisition of immunity 


through natural exposure occurs first to severe malaria and death, and then more slowly to milder 


clinical features of malaria such as fever. Although immunity to patent parasitaemia (detectable by 


microscopy) does occur by adulthood after many exposures, sub-patent infections of very low parasite 


density may still occur which can be detected by molecular techniques such as PCR. It is remains unclear 


whether or not complete (sterile) immunity is acquired by some individuals after repeated infections. 
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The development of protection against severe disease following repeated natural malaria infections, 


along with an increased understanding of immune mechanisms of protection, both contributed to the 


development of an effective malaria vaccine. 


3.4 Other malaria prevention and control measures  


As noted earlier, major gains in morbidity and mortality reduction have been achieved over the last 20 


years with the improvements in malaria control and enhanced coverage with and access to prevention 


and treatment services. Vector control tools are critical components of prevention – principally use of 


long-lasting insecticide treated nets (LLINs) or deployment of indoor residual spraying (IRS) of houses 


with insecticide. LLINs have been shown to cause a reduction in childhood mortality in randomized 


controlled trials, and a Cochrane Review estimated 50% efficacy of ITNs against uncomplicated malaria 


episodes and 17% efficacy of ITNs against all-cause under five mortality (compared to no nets) in areas 


of high transmission[13]. IRS can be associated with marked reductions in malaria parasite transmission. 


In some countries IRS and ITNs are deployed together, while in others IRS is largely reserved for 


response to epidemics. Globally, the percentage of the populations at risk protected by IRS in malaria 


endemic countries declined from 5% in 2010 to 2% in 2019[6]. reflecting some of the challenges of 


effectively deploying and maintaining IRS. The WHO African Region has the highest proportion of the 


population at risk protected by IRS: in 2019, this proportion was 5.7%.  


Antimalarial drugs to prevent malaria - chemoprevention – is also used in high-risk groups such as 


pregnant women, infants, and young children. For endemic countries in Africa, WHO recommends 


intermittent preventive treatment of malaria in pregnancy (IPTp) with sulfadoxine-pyrimethamine (SP), 


delivered at each scheduled ANC visit after the first trimester. In 2019, among 33 reporting countries, 


62% of pregnant women received at least one dose of SP; only 34% received the target of three or more 


doses.  


Seasonal malaria chemoprevention (SMC), recommended for children living in areas of highly seasonal 


transmission, is defined as the intermittent administration of full treatment courses of an antimalarial 


medicine to children aged 3-59 months during the malaria season (typically monthly during the 


transmission season) to prevent malarial illness with the objective of maintaining therapeutic 


antimalarial drug concentrations in the blood throughout the period of greatest malarial risk. In clinical 


trials, conducted in areas of highly seasonal transmission (where the majority of malaria cases occurred 


over a 4 month period), SMC reduced incidence of malaria (including severe malaria) by 75%[14]. In 2019, 


13 countries in the Sahel region were implementing SMC and reached nearly 22 million children[6]. A 


programmatic evaluation in seven west African countries showed that during the high transmission 


period, implementation of SMC was associated with reductions 42-57% in the number of malaria deaths 


in hospital, and 26-41% in confirmed outpatient malaria cases[15].  


Intermittent preventive treatment in infants (IPTi) with SP is also recommended by WHO but has not 


been widely implemented. IPTi is defined as the administration of a full course of an effective 


antimalarial treatment at specified time points to infants at risk of malaria, regardless of whether they 


are parasitaemic. In clinical trials, IPTi with SP delivered through EPI provided an overall protection 
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during the first year of life of 30% against clinical malaria, 21% against anaemia, 38% against hospital 


admissions associated with malaria parasitaemia, and 23% against all cause hospital admissions[16].  


Diagnosis with a rapid diagnostic test (RDT) or microscopy and treatment of laboratory confirmed 


malaria with artemisinin-based combination therapy (ACTs) are mainstays of malaria case management. 


In 2019, based on recent household surveys, the rate of diagnosis (by finger or heel prick) among 


children aged under 5 years with fever for whom care was sought 38%; among children who sought 


care, the proportion who were treated with an ACT was 81%, suggesting that many children received 


ACTs without parasitological diagnosis. An equity analysis of fever prevalence and treatment seeking at 


subnational level showed that, although in most countries children in poorer households had a higher 


prevalence of fever in the 2 weeks before the survey, treatment seeking was higher in febrile children 


from wealthier households[6]. 


Although current malaria prevention and control tools remain generally effective, there are limitations, 


particularly with respect to prevention. Many well documented situations exist where intense 


transmission of malaria parasites persists at unacceptably high levels even with good coverage with ITNs 


or IRS[17]. IPTi has not been widely adopted. SMC is limited to deployment in highly seasonal areas in 


west Africa. Moreover, in most areas where SMC is now deployed, malaria remains the main cause of 


death and hospitalization in young children[6].  


There are also significant biological threats on the horizon. Increasing physiological resistance of 


Anopheles mosquitoes to insecticides is recognized as a major threat that requires an urgent and 


coordinated response[18]. Antimalarial drug resistance has been and continues to be an ongoing global 


challenge for all malaria programs[19]. The emergence of malaria parasites that do not express the HRP-2 


marker that is detected by the most widely used diagnostic testing platforms threatens the viability of 


inexpensive rapid diagnostic tools[20]. 


Malaria is associated with considerable heterogeneity geographically and over time. Within any malaria 


endemic country, it is not unusual that the intensity of transmission and the associated burden of 


disease vary considerably due to climate, socioeconomic development, urbanization, health system as 


well other factors. Over time, parts of a country could also change from one level of endemicity to 


another due to changes in the determinants, especially as coverage and use of interventions impact on 


transmission and burden of disease. This heterogeneity requires a targeted response and a choice of 


interventions based on data and local (subnational) information. This is essential for the development 


and monitoring of prioritized malaria control and elimination programmes, based on (i) stratification, of 


malaria risk and approaches to service provision , (ii) development of an optimal national strategic plan 


which that defines the packages of interventions needed to optimize malaria control and elimination in 


a country; (iii) informing rational prioritization to maximize impact when the resources are insufficient to 


provide the optimal packages; (iv) monitoring the impact of the deployed intervention packages[21].  


As noted previously, after steady reductions in malaria morbidity and mortality between 2000 and 2015, 


recent progress has stalled, and the 2020 malaria morbidity and mortality GTS targets were not 


achieved. A revitalization effort, called “High burden to high impact”, was launched in 2018 by WHO, the 


RBM partnership and countries with a high malaria burden[9]. This approach focuses attention on how to 


get back on track: garnering political will to reduce the toll of malaria; using strategic information to 
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drive impact; developing better guidance, policies and strategies; and improving coordination of support 


for national malaria responses. In this context of stalled progress along with both limited efficacy and 


biological threats to current prevention approaches, a malaria vaccine would be a valuable 


complementary tool.   
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4 Malaria Vaccine Implementation Programme - Overview  


4.1 Rationale  


The Malaria Vaccine Implementation Programme (MVIP) was conceived, designed and initiated to act on 


the 2016 WHO recommendation to pilot the RTS,S/AS01 malaria vaccine in routine immunization 


programmes. The MVIP has three objectives:  


1. To further characterize vaccine safety in the context of a routine immunization programme, with 


special attention to the safety signals observed in the Phase 3 trial.  


2. To evaluate the vaccine’s impact on severe malaria and all-cause mortality; and  


3. To assess the programmatic feasibility of delivering the recommended four-dose schedule, 


including new immunization contacts, in the context of routine health service delivery.  


The evidence generated on these outstanding questions is expected to inform a WHO recommendation 


on broader use of the vaccine in sub-Saharan Africa.  


An evaluation protocol and statistical analysis plan were developed and reviewed by external experts, 


and are publicly available. They both provide additional detail to the material presented in this section. 


The MVIP is coordinated by WHO in close collaboration with ministries of health in participating 


countries and a range of in-country and international partners. WHO is working with PATH and GSK on 


the MVIP through a collaboration agreement. PATH provides technical and project management support 


and is leading studies on health care utilization and the economics of vaccine implementation. GSK is 


donating up to 10 million doses of RTS,S/AS01 vaccine for use in the pilot and is leading additional 


studies to continue monitoring the vaccine’s safety and effectiveness in routine use. UNICEF is 


supporting the forecasting and deployment of the donated vaccines to pilot countries. The MoH of the 


pilot countries have introduced the RTS,S/AS01 vaccine using routine vaccine introduction strategies and 


programmes. In-country research partners are leading the evaluation of the RTS,S/AS01 vaccine pilot 


implementation. 


4.2 Country selection 


WHO launched a public call for expressions of interest for participation in the MVIP from the ministries 


of health (MoHs) in sub-Saharan Africa in December 2015. Ten countries, all classified as low or lower-


middle income per World Bank definition, submitted written expressions of interest. A country selection 


process from January to April 2016 included criteria such as demonstrated engagement and interest 


from MoHs; presence of functional immunization and malaria control programmes as evidenced by 


DTP3 and MCV1 coverage, and LLIN usage; high all-cause mortality in the planned regions of the pilots, 


with high malaria transmission, consistent with a large proportion of malaria related childhood deaths in 


such settings; presence of at least one highly capable sentinel hospital per region to facilitate the 


collection of high quality data on meningitis and cerebral malaria; and national pharmacovigilance (PV) 


readiness. Prior participation in the RTS,S/AS01 Phase 3 trial was also considered favourably. Based on 


these criteria, Kenya, Ghana and Malawi were invited to participate in the MVIP; following this, the MoH 


of each country then selected the subnational pilot areas. Each country has a track record of 
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strengthening malaria and immunization programmes, as well as experience introducing new vaccines, 


and links with immunization and malaria research infrastructures for the evaluation components.  


4.3 Regulatory review  


The European Medicine Agency (EMA) Committee for Medicinal Products for Human Use (CHMP) issued 


a positive scientific opinion for RTS,S/AS01 in July 2015 under the Article 58 procedure for an indication 


of active immunization of children aged 6 weeks up to 17 months against malaria caused by Plasmodium 


falciparum and against hepatitis B, concluding that the benefits of the vaccine outweigh its risk[22]. The 


Article 58 procedure allows the EMA to assess the quality, safety and efficacy of a product intended 


exclusively for use outside the European Union (EU), but which is manufactured in an EU member state, 


to address a disease recognized by the World Health Organization (WHO) as of major public health 


interest. This assessment requires medicinal products to meet the same standards as those intended for 


use in the EU[22]. Formal annual reviews have been conducted by EMA based on GSK submission of 


Periodic Safety Update Reports, and the positive scientific opinion has been maintained since 2015[22]. 


Regulators from Ghana, Kenya and Malawi agreed during a February 2017 African Vaccines Regulatory 


Forum (AVAREF) meeting on a pathway and strategy for joint regulatory review with support from the 


EMA. By May 2017, the national regulatory authorities (NRAs) from the three pilot countries authorized 


RTS,S/AS01 for use in pilot areas. 


4.4 Key questions on safety, impact, and feasibility  


The following key questions are being evaluated in groups of children, eligible to receive RTS,S/AS01 


vaccine, residing in the RTS,S/AS01 implementation and comparison areas. 


Safety: 


• Does the introduction of routine RTS,S/AS01 vaccination result in an increased rate of meningitis 


and/or cerebral malaria in communities where the vaccine is introduced? 


• Does the introduction of RTS,S/AS01 have a different effect on all-cause mortality for boys and 


girls? Does RTS,S/AS01 increase mortality in girls? 


• What is the frequency and profile of RTS,S/AS01 reported AEFI? 


Impact: 


• Is there any reduction in all-cause mortality following the introduction of the routine delivery of 


RTS,S/AS01? 


• By how much does the routine delivery of RTS,S/AS01 vaccine reduce the incidence of hospital 


admission with severe malaria? 


Feasibility: 


• What coverage is achieved with RTS,S/AS01 (including the fourth dose in the second or third 


year of life) and how timely are the doses? 


• What is the coverage and timeliness of recommended EPI vaccines and does it change with 


RTS,S/AS01 introduction? 
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• What is the coverage and utilization of other recommended malaria prevention and control 


measures, including ITN and IRS, and does it change with RTS,S/AS01 introduction? 


• Do treatment seeking behaviours for febrile children, use of malaria prevention measures, and 


EPI vaccination coverage change with the introduction of RTS,S/AS01? 


• What strategies help to achieve optimal coverage of the fourth dose? 


• Does the introduction of additional contacts between 5-9 months of age influence vaccine 


programme drop-out rates and the number of fully vaccinated children? 


• Does the introduction of RTS,S/AS01 alter the coverage of other key childhood interventions, 


including Vitamin A supplementation? 
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5 Malaria Vaccine Implementation Programme (MVIP) - Design, 


Implementation, and Evaluation Methods  


5.1 Overview of design  


The MVIP evaluation is being conducted in the context of the early, limited deployment of the 


RTS,S/AS01 vaccine through the routine health systems. Vaccine implementation is expected to 


continue beyond the evaluation period, with the progressive roll out beyond the pilot areas if there are 


no significant safety signals or concerns about the feasibility of deploying the vaccine.  


A master protocol was developed by WHO for revision and adaptation to local country contexts, and 


was the basis of country-specific protocols. The protocols received ethical approval by the WHO Ethical 


Review Board and the Institutional Review Boards of the pilot countries.  The protocols describe the 


MVIP evaluation, which has been designed on the basis of approximately 60 clusters per country, evenly 


split between implementation and comparison areas, with each cluster contributing approximately 


4,000 children per year to the pilot evaluation. The detailed master protocol is publicly available at 


clinicaltrials.gov[23]. clusters per country, evenly split between implementation and comparison areas, 


with each cluster contributing approximately 4,000 children per year to the pilot evaluation. This 


detailed protocol is publicly available[23]. 


The MVPE uses a cluster-randomized design, with some areas (e.g., Districts, Sub-counties), referred to 


as “areas”, introducing RTS,S/AS01 at the beginning of the programme and other areas, without 


RTS,S/AS01, acting as comparison. The division of areas into implementation or comparison areas was 


randomized to enable the MVPE pilot implementation programme to generate the strongest possible 


evidence on the impact and safety of the vaccine by limiting potential biases and providing a 


contemporaneous comparison group allowing for statistical inferences to be made. Randomized 


introduction was also seen as a fair way to select areas to receive the RTS,S/AS01 vaccine during the 


initial period of implementation in which delivery of the new vaccine is being piloted. Areas were 


randomly assigned as implementation or comparator, taking into account the capacity of hospitals and 


health facilities within the areas; malaria transmission (as reflected by the P falciparum prevalence in 


children aged 2-10 years modelled to the cluster level, divided into terciles); and geographic location 


(such as county/region) and population size (divided in terciles). A constrained randomization procedure 


was used to ensure that the vaccination and comparison areas were balanced for these characteristics, 


which could be associated with the incidence of the outcome measures. 


Areas were defined according to the size of the birth cohort, aiming for an annual birth cohort of 4,000 


children. Identical monitoring systems were established in both implementation and comparison areas to 


record impact and safety outcomes.  


Error! Reference source not found. illustrates the MVIP areas and location of sentinel hospitals in each 


of the three pilot countries.   
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Figure 3: Maps indicating the Malaria Vaccine Implementation Programme areas in Malawi, Kenya, and 
Ghana.  


The designations employed and the 
presentation of the material in this 
publication do not imply the expression 
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lines for which there may not yet be 
full agreement. 
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Figure 3 presents an illustrative overview of study timing and activities to generate data to evaluate 


safety, impact, and feasibility. Surveillance will be maintained in children aged 1-59 months throughout 


the pilot. This allows for an assessment of the effects of vaccine introduction in the age groups of 


children eligible to receive RTS,S/AS01, while the data for children too young or old to be eligible for the 


vaccine provide information about background rates of outcomes in the same cluster.  


 


Figure 3: Timeline for evidence generation and review 


5.2 Routine implementation of the RTS,S/AS01 vaccine 


Ministries of health in each country are delivering the malaria vaccine through their national 


immunization programmes in the selected areas. National malaria control programmes are ensuring 


that existing WHO-recommended prevention tools, such as long-lasting insecticidal nets (LLINs) and 


artemisinin-based combination therapies (ACTs), continue to be deployed on a wide scale. There is a 


compilation of key milestones in the development of the Malaria Vaccine Implementation Programme 


that include country-specific stakeholder engagement and preparations for vaccine introduction[24]. 


The administration of the four doses of RTS,S/AS01 are integrated within the EPI schedules. Based on 


the WHO recommendations, the respective EPI Programmes identified the best target age for children 


to receive each dose of RTS,S/AS01, given the existing routine immunization schedule. Ghana and Kenya 


provide the four doses at 6, 7, 9, and 24 months of age. Malawi opted for a different schedule with the 


four doses given at 5, 6, 7, and 22 months of age, in an effort to administer the primary vaccination 


series- and additional protection against malaria- as early as possible (Figure 4). 
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1/ The upper part of the figure reflects Ghana’s vaccination schedule, the lower part other child health interventions 


Figure 4: Integration of RTS,S/AS01 malaria vaccine into the childhood immunization schedule  


Ahead of the vaccine launches, all three countries implemented the typical preparatory activities for a 


new vaccine introduction, in line with the respective RTS,S/AS01 New Vaccine Introduction Plan 


developed by MOH. Key activities included development of training materials for health workers and of 


information, education and communication (IEC) materials; adaptation, printing and distribution of 


revised routine monitoring and reporting tools for use in facilities; distribution of vaccines and injection 


supplies; cascade-manner trainings for health officials and health care workers; and information, 


communication and social mobilization activities. 


Among the key messages reinforced during trainings of health workers and engagements with 


caregivers and communities are the reasons for pilot introductions; the vaccination schedule; that the 


RTS,S/AS01 malaria vaccine does not prevent all malaria episodes and that it is therefore important to 


continue to use other methods to protect children from getting malaria. Other prevention methods 


include sleeping under an insecticide treated net every night and throughout the night and, in some 


areas, allowing homes to be sprayed with insecticide during spraying periods. Also, a child with fever 


should be taken to a health facility immediately for malaria testing and appropriate treatment if 


necessary. Examples of how this message is being conveyed through the countries’ communication 


materials are shown in Figure 6. 
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5.3 Evaluation methods 


5.3.1 Case definitions  


The case definitions used for the MVPE are provided in the Statistical Analysis Plan[25].They include 


detailed definitions for meningitis (probable, and confirmed); malaria (severe, and cerebral, a subset of 


severe); malaria associated anaemia (any, severe), hospital admissions (all cause, malaria related, non-


malaria related); deaths (all cause, all cause excluding injuries, malaria associated in hospital), 


transfusions, and febrile convulsions.  


     


 


 


Figure 5: Extracts from countries’ 
communication materials, developed 
under the leadership of the MOH, 
highlighting the complementarity of 
RTS,S/AS01 with other malaria control 
interventions.  
From top to bottom: Ghana Flip Chart; 
Kenya Flyer; Malawi Flyer and Key 
Facts Booklet 
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5.3.2 Safety      


The MVIP was designed to address the 3 safety signals, meningitis, cerebral malaria, and an excess in 


female mortality compared with male mortality, observed during the Phase 3 trial, following on 


SAGE/MPAG recommendations from 2015.   


Data for the safety evaluation in the MVPE was captured through four complementary systems: 1) 


sentinel hospital surveillance, established specifically to address the safety signals of meningitis and 


cerebral malaria, 2) community morality surveillance, established to measure impact on mortality, 


including gender- specific mortality; 3) the GSK Phase 4 studies, which follows a cohort of 45000 children 


as part of a post-authorization safety study; and 4) routine pharmacovigilance by the respective MoH, to 


detect rare adverse events following immunization (AEFI). A detailed description of methods used to 


capture safety data are found in Section 10 of the MVPE protocol[23]. A Data Safety Monitoring Board 


(DSMB) meets quarterly and has been monitoring data from the MVPE, the GSK Phase 4 study, and the 


routine pharmacovigilance systems of the 3 pilot countries. 


5.3.2.1 MVPE sentinel hospital surveillance  


A detailed description of sentinel hospital surveillance is provided in the MVPE protocol, Section 10. In 


brief, 18 sentinel hospitals were identified across the three countries, serving RTS,S/AS01 introduction 


and comparison areas. Each hospital had a catchment area with an annual birth cohort of approximately 


4,000 children in each cluster in its catchment areas. Hence, a total of at least 48 000 children in 


implementation areas and the same number in comparison areas contributed to the hospital-based 


evaluation of safety across the programme. These data were complemented by data generated by the 


GSK Phase 4 study (up to 6 hospitals in areas implementing and 6 in areas not implementing RTS,S/AS01, 


serving an area with a total annual birth cohort of approximately 24 000 children). 


Children admitted to hospital aged 1 to 59 months were included in the evaluation. This enabled the 


documentation of critical events in children who are vaccinated near the beginning of the programme. 


Additionally, events in children too young or old to receive RTS,S/AS01 provide information about 


underlying rates in the same cluster which is used in the statistical analysis (see 5.3.2.2). 


Sentinel hospitals in the MVPE were selected that: a) had a catchment area comprising areas which 


implemented RTS,S/AS01 or that was a comparator area; or b) served catchment areas some of which 


implemented RTS,S/AS01 and others which served comparator areas; or c) had available a vaccine 


registry which could be linked to inpatient data. Selection criteria also included: a catchment area which 


includes approximately 4,000 infants from the MVPE area; a functional system of case note recording for 


patients on the paediatric ward; a track record of regular reporting of routine data (inpatient and 


vaccination clinic data) to the district health team; and demonstrable experience of lumbar punctures 


on children with signs of neurological illness. A restricted randomization procedure was used to balance 


apportionment between implementation and comparison areas of the limited number of hospitals (1-3) 


with considerable experience in meningitis surveillance, or diagnosing meningitis or cerebral malaria in a 


research setting. 
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Sentinel hospitals included different types of admitting facilities, offering a range of levels of 


investigation and care to different numbers of children. The number of each type of hospital was 


balanced in implementation and comparison areas such that a similar number of children were admitted 


in each area to each type of facility. A list of characteristics and types of investigation performed at each 


level hospital is provided in Section 10 of the protocol. Hospitalization was defined as spending at least 


one night at a sentinel health facility or having been admitted and dying within the first 24 hours of 


admission. 


Hospital-based surveillance systematically documented admissions to the paediatric ward in order to 


capture information on impact (malaria-specific mortality, severe malaria) and safety (changes in the 


hospital-based incidence rates of meningitis, cerebral malaria, febrile convulsions, other illnesses, all-


cause and malaria-specific mortality. Relevant demographic, vaccination and clinical data were captured 


in a CRF on all children under 5 years of age admitted to the paediatric wards of sentinel hospitals. 


Consolidated, quality assured, inpatient surveillance systems were supported by evaluation partners in 


each country with minimum standards assured to enable systematic, standardized clinical and 


laboratory assessment and management of all admissions. Additional detail on demographic and clinical 


data collected; biological sampling and processing; and laboratory analyses conducted are described in 


Section 10 of the MVPE protocol. 


5.3.2.2 MVPE sentinel hospital surveillance: Statistical methods 


The statistical methods used for analysis of the sentinel hospital data are presented in detail in the 


MVPE statistical analysis plan (SAP)[25] and the MVPE statistical report (Annex 2: Malaria vaccine targets 


and pipeline  


Annex 3). The analysis followed a pre-defined analysis plan that has been published, and is available at 


https://clinicaltrials.gov/ct2/show/NCT03806465[25]. The original statistical analysis plan had only minor 


amendments. Of note, the analyses were powered only for pooled analysis across the three countries.). 


The analysis followed a pre-defined analysis plan that has been s published, and is available at 


https://clinicaltrials.gov/ct2/show/NCT03806465[25]. The original statistical analysis plan had only minor 


amendments.  Of note, the analyses were powered only for pooled analysis across the three countries. 


In brief, for each outcome of interest, the incidence rate ratio was estimated comparing the incidence 


rate among children eligible to have received the malaria vaccine in regions where the vaccine was 


introduced, with that in the corresponding age groups in comparison areas. The method took advantage 


of the fact that surveillance was maintained for all children between 1 and 59 months of age, including 


both eligible children, and children who were not eligible for vaccination because they were too young 


or were too old when the vaccine was introduced. If the vaccine had no effect, the ratio of the number 


of events in eligible versus non-eligible children would have been the same for implementation and 


comparator areas.  


The ratio of these ratios was an estimate of the incidence rate ratio associated with vaccine introduction 


in the vaccine-eligible age group. Confidence intervals were estimated using standard methods. Events 


were classified as belonging to vaccine-eligible children, or non-eligible children. To avoid 


contamination, children who were too old to be eligible, by up to two months, were excluded from 
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analysis, as the vaccine uptake in this group was unknown. For this reason, the total events in eligible 


and non-eligible categories was slightly less than the total number of events for that outcome. 


By using the data for the non-eligible children in each region there was an adjustment for underlying 


differences in disease burden or access to hospital between implementation and comparison regions, in 


so far as these factors would have tended to be highly correlated between different age groups. A 


second advantage was that reliance on population denominators, which are challenging to estimate 


reliably, was avoided when estimating incidence rate ratios.  


The safety outcomes explored whether the unexplained excess cases of meningitis and cerebral malaria, 


and the excess mortality in girls were causally related to the vaccine. The number of events required for 


90% power to detect rate ratios for these safety signals was estimated, if they were of the magnitude 


observed in vaccinated children the Phase 3 trial, after allowing for dilution due to vaccine coverage 


being less than 100%, and allowing for effects of confounding and contamination.  


In the case of meningitis, confounding was possible if RTS,S/AS01 recipients had also received Hib and 


pneumococcal vaccine, which protect against meningitis. To some extent, this could have masked a 


safety signal; however, in practice this was a small effect due to the fact that vaccine-preventable 


serotypes were relatively uncommon causes of meningitis.  


5.3.2.3 MVPE study size and expected number of events 


The meningitis signal in the Phase 3 trial was calculated to equate to a rate ratio 4 to 5 if vaccine 


coverage was 60% to 70% in implementation areas and 5% in comparison areas. The cerebral malaria 


signal would equate to a rate ratio of 1.7 to 2, and the mortality signal in girls to a mortality ratio of 1.4 


to 1.6. (These values were used in the power calculations. More accurate estimates were made 


subsequently, when data on RTS,S/AS01 coverage from the household surveys became available). 


For safety outcomes, it was estimated that 90 cases of meningitis and 400 cases of cerebral malaria, in 


eligible and non-eligible age groups combined, would be required for 90% power, and that 2000 deaths 


in vaccine-eligible ages would allow 90% power to detect a gender interaction. Based on event rates 


observed in the first year of the evaluation, it was anticipated that the required number of events for 


each outcome would have accrued by approximately the same time, at about 24 months after the first 


introduction of the vaccine (April 2021), if data for all three countries were combined. By April 30, 2021, 


there were 134 cases of meningitis, and 572 cases of cerebral malaria.   


5.3.2.4 GSK Phase 4 Study 


A Phase 4 study (EPI-MAL-003) is led by GSK (the RTS,S/AS01 vaccine manufacturer), as part of the risk 


management plan that was developed with the EMA. The Phase 4 studies will continue after the pilots 


are completed and after a potential recommendation for use, with the interim analysis planned for late 


2023 and final analysis planned for late 2025. The Phase 4 studies are designed to: a) assess a potential 


association between vaccination with RTS,S/AS01 and the safety signals observed in the Phase 3 trial; 


and b) assess any potential association between vaccination and other adverse events of special interest 


(Phase 4 AESIs); which include rare potential immune-mediated disorders, and other AEFI leading to 


hospitalization or death (these outcomes were selected as part of a general safety evaluation, and are 


not related to specific prior safety signals); and c) assess vaccine effectiveness.  
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The GSK-led Phase 4 study is conducted in areas that are physically separate from the MVPE but located 


within the MVIP pilot area (Error! Reference source not found.). It includes an observational cohort 


study designed to evaluate the safety, effectiveness and impact of the RTS,S/AS01 vaccine in routine 


use, and includes both temporal and concurrent comparisons of the occurrence of adverse events 


(including meningitis, AESIs, deaths (overall and by gender) and other AEs leading to hospitalization or 


death) and malaria (including cerebral malaria cases) between vaccinated and unvaccinated subjects 


living in areas with or without the RTS,S/AS01 vaccine. This cohort longitudinal study, or so-called Active 


Surveillance (AS), component of the GSK-sponsored study enrolled approximately 20 000 children at the 


time of routine DTP vaccination before RTS,S/AS01 vaccine introduction as part of the baseline study, 


and enrolled approximately 45 000 children (half living in areas where the RTS,S/AS01 vaccine was 


introduced and half in areas where the vaccine was initially not introduced after RTS,S/AS01 vaccine 


introduction), at the time of routine DTP vaccination, after the introduction of the RTS,S/AS01 vaccine. 


Longitudinal follow-up of enrolled subjects is being conducted by monitoring at both primary and 


secondary health care facilities, and at the community level (10 home visits and continuous monitoring 


of outpatient visits and hospitalizations at all health care facilities). 


5.3.2.5 Detection of Adverse Events Following Immunization (AEFIs) 


Routine pharmacovigilance (PV) is led by the respective Ministries of Health in the pilot countries. This is 


the routine passive surveillance system used to capture and describe AEFI (including pre-specified AESI) 


reported from health practitioners and the general public. Causality is assessed during the investigation 


of individual cases. Routine PV systems have an important role in identifying signals for rare and severe 


adverse events, such as anaphylaxis, when their occurrence follows closely after the time of product 


administration. Such events are generally too uncommon to be captured or accurately quantified during 


product development. PV systems may be subject to under- or over-reporting and reporting biases, 


especially if the events of concern are not temporarily related to vaccination. The routine PV systems in 


the pilot countries were not well-suited to generate sufficiently reliable data to measure the association 


between vaccination and the 3 safety signals identified in the Phase 3 clinical trial -none of which were 


temporally related to vaccination. Furthermore, in resource limited hospitals, meningitis and cerebral 


malaria are often diagnosed based only on clinical signs, without laboratory confirmation, and cases can 


easily be misclassified if systems are not established to support accurate diagnoses. For these reasons, 


the MVIP includes sentinel hospital and community mortality surveillance systems to address the safety 


concerns related to meningitis, cerebral malaria and gender-specific mortality. 


Through the MVIP, routine national PV systems were strengthened in the 3 pilot countries through a 


standardized set of activities. The PV strengthening was the responsibility of the respective ministries of 


health, with support from WHO, as was routine reporting on AEFI and AESI. The strengthened PV system 


was designed to capture any spontaneously reported vaccine-related adverse events, including febrile 


convulsions and rare and unexpected AEFI. AESI were captured through country-specific protocols, as 


agreed with national authorities, as a complement to the detailed information generated by GSK’s Phase 


4 study. In Ghana, Malawi, and Kenya, AEFI data are regularly reviewed by the MoH and those from 


MVIP areas are presented to the MVIP DSMB at each of their meetings by representatives from the 


NRAs in each MVIP country. 
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5.3.2.6 Limitations 


Sentinel hospitals are a minority of the available hospitals and are usually better performing than other 


health facilities. They may tend to serve more urban-dwelling, and possibly less-poor patients than may 


be typical of the entire population living in the pilot areas. Thus, children presenting to these hospitals 


may under-represent those with poor access, who may also be at greater risk of adverse outcomes. The 


sentinel hospital surveillance may therefore tend to under-estimate rates of severe disease. Such rates 


also depend on distance or ease of access to facility, as well as the availability of alternative health 


facilities for those seeking care. Estimates of rates and rate differences are therefore inevitably context 


specific. 


The primary analyses depend on area of residence (implementation or comparator) of the child, rather 


than individual vaccination status. Nonetheless, identification of vaccination status in admitted children 


is important for secondary or exploratory analyses. In most sentinel hospitals it is likely that vaccination 


data were available only on the child’s health and vaccination card. These cards were modified by the 


EPI programmes in implementation areas to document doses of RTS,S/AS01. Per usual practice, child 


caregivers are encouraged to carry the card to all contacts with the health services. When not available 


at the time of admission, caregivers were encouraged to make the card available before discharge. In 


the absence of the health card, immunization information was collected through verbal recall. However, 


the validity of recall for the new malaria vaccine under different circumstances (household survey, 


hospitalization, verbal autopsy) is unknown.  


5.3.3 Impact  


The primary impact outcomes are hospitalized severe malaria and all-cause mortality in children 


excluding accidents and injuries. 


5.3.3.1 Community based surveillance for mortality 


The population contributing to the impact evaluation surveillance systems includes vaccinated and 


unvaccinated children living in areas of moderate to intense malaria transmission and aged from 1 


month to 59 months. The surveillance period is 46 months, to provide 12 months of surveillance 


activities after children vaccinated during the first year of the programme receive their fourth vaccine 


dose, assuming that the fourth dose is given by age 27 months. A 12 month surveillance period after 


dose 4 brings children to 39 months of age. Data were collected in children aged up to 59 months to 


enable documentation of delayed critical events in children vaccinated at the beginning of the 


programme. Collecting information on children reported to have died between the ages of 1 and 59 


months facilitated operational activities and minimised the risk of excluding relevant events due to 


inaccuracies in initial reporting of age. In addition, the data for those too young or old for RTS,S/AS01 


provides important information about underlying rates of outcomes in the same cluster.    


Because the majority of deaths in many sub-Saharan countries occur in the community, rather than in 


hospitals or health facilities, the evaluation of the impact of RTS,S/AS01 on survival requires the 


development and consolidation of community-based systems to document and report deaths. A cadre 


of village-based reporters (VRs) was trained to identify and document deaths occurring in their village 


and any surrounding area assigned to the VR. Deaths were identified either through (i) door-to-door 
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visits of each household in the VR’s assigned area, or through notification of VRs of any key events by a 


specially developed local network of informants. The MVPE built on relevant existing and developing 


capacities for this vital event monitoring. 


Where possible, existing cadres VRs were trained to document deaths in the target age group. The VRs 


were trained to ensure an understanding of the importance of mortality monitoring and causes of 


death, inquiring about deaths in locally appropriate ways, use of local events calendars to help capture 


critical dates, and where appropriate, vaccine safety principles and AEFI surveillance to contribute to the 


strengthening of routine PV. Verbal autopsies (VA) were conducted after a locally acceptable period of 


time to capture key variables and to identify deaths due to accidents or injury for exclusion from the 


primary analysis on mortality impact. Information was obtained either using the full VA questionnaire, 


or alternatively using a minimal set of questions that included age at death, sex, vaccine status, location 


of normal residence, and whether the death was due to illness or accident/ trauma. 


5.3.3.2 Sentinel hospital surveillance (severe malaria) 


Sentinel hospital surveillance is described the Safety section above (5.3.2.1) and Section 10 of the MVPE 


protocol.   


5.3.3.3 Study size and expected number of events (mortality and severe malaria) 


Details on sample size and power calculations for impact on mortality and severe malaria are presented 


in detail in the Statistical Analysis Plan.  


The final evaluation of vaccine introduction impact on mortality will be available in 2023, after a 


sufficient number of deaths have accrued. To detect a 10% reduction in mortality with 90% power, 


approximately 24000 deaths would be required; currently just over 13,500 deaths have accrued. 


However, the evaluation by 24 months was well powered to detect a gender imbalance in all-cause 


mortality of the magnitude observed in the Phase 3 trial, if it occurred in the pilot implementations, in 


children up to about 2 years of age. 


For severe malaria, a total of about 3000 severe malaria cases (age eligible and non-eligible groups 


combined) were required for 80% power to detect a reduction of 24%, and 4000 cases for 90% power. 


At the time of analysis, 4091 cases of severe malaria had accrued (1406 and 2685 in the age eligible and 


non-age eligible groups respectively).  


5.3.3.4 Limitations  


The lack of routine vital event registration systems poses a challenge to the evaluation of impact on 


survival. Especially in more remote areas, deaths of children may not be reliably notified to either the 


authorities or the village-based reporting system. To address this challenge, supervisory strategies were 


developed and instituted in each of the pilot countries, as were quality assurance measures. Monthly 


performance data review meetings were held with the statistical team, which included a designated 


statistician or data manager from each of the pilot countries, to review the frequency of key variables 


(e.g., number of households visited, number of deaths reported, etc.) and outlying values were 


identified and in-depth discussions held to identify any corrective actions. Attempts were made to 


triangulate data collected through the community-based mortality surveillance systems, including 
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through cross-referencing hospital-based deaths from the surveillance hospitals and through 


comparison with estimates from DHS surveys and from DSS data. 


It is possible that children living in comparison areas might be brought for vaccination in areas allocated 


to RTS,S/AS01 implementation (resulting in “contamination”). This could potentially lead to an under-


estimate the impact of the vaccine on all-cause mortality detected at the community level. The level of 


contamination in the pilots was reduced by selecting areas which are as geographically large as possible, 


making it more difficult for people to seek vaccinations outside their own area. Contamination rates 


were able to be estimated through survey data, and analyses were adjusted accordingly (Error! 


Reference source not found.).  


5.3.4 Feasibility 


5.3.4.1 Overview  


A variety of approaches were used to assess the feasibility of delivering RTS,S/AS01 according to the 


recommended schedule. Malaria vaccine coverage is the primary quantitative outcome measure 


representing both programmatic feasibility as well as community and health worker acceptance. The 


coverage, acceptability, and cost of introduction of RTS,S/AS01 was estimated using complementary 


approaches:  


1. Routine, facility-based administrative coverage data, reported monthly. 


2. Household surveys (HHS): EPI representative cluster -sample household surveys, conducted 


three times during the programme (baseline, midline, and end line)  


3. New vaccine post-introduction evaluation (PIE) 


4. Health utilization survey (HUS) 


5. Cost of delivery study  


The two complementary approaches to estimating vaccine coverage, facility based administrative 


coverage and representative cluster- sample household survey, have pros and cons which are discussed 


in more detail in Section 11.1 of the MVPE protocol.  


In addition to coverage estimates, programmatic assessments through WHO’s Post Introduction 


Evaluation (PIE) tool seek to examine programme operations with a view to improving the delivery of 


RTS,S/AS01. The PIE tool has been adapted for the malaria vaccine pilot implementation.  


A longitudinal, qualitative assessment (health utilization survey), included exploration of any behaviour 


change, providing a contextual background for the quantitative estimates. The qualitative assessments 


provided insights as to whether and how behaviours, such as treatment seeking for febrile children, use 


of malaria prevention measures, EPI vaccination, etc., changed with the introduction of RTS,S/AS01. The 


qualitative evaluation complemented the quantitative data gathered during representative household 


cluster surveys.  


Finally, a cost of delivery study was conducted to evaluate the cost of introducing and delivering the 


malaria vaccine in each of the pilot countries from the provider perspective. The costing study did not 


include costs to household in seeking vaccination. 
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5.3.4.2 Routine administrative coverage 


The EPI programmes in the three implementing countries routinely collect administrative vaccination 


data on vaccines they administer. The programmes, together with national statistics offices, compute 


and determine target vaccination populations. The vaccination data and the target population are used 


in the calculation of coverage rates. Vaccination facilities receive vaccine eligible children, vaccinate 


them and collect data about vaccination and the vaccinees. The data about vaccine coverage are then 


sent to an intermediate level (sub-district/sub-county/district/county) in the reporting pathway for 


consolidation. The intermediate level sends consolidated coverage data to the national level. The 


national level shares relevant data with the MVIP. The MVIP receives monthly coverage data on 


RTS,S/AS01 by dose number. In addition, the MVIP receives monthly coverage data for the 3rd dose of 


pentavalent (DTP-HepB-Hib) vaccine, and for the 1st and 2nd dose of measles-rubella vaccine, from the 


same areas for comparison. 


5.3.4.3 EPI cluster-sample household surveys 


A baseline representative sample household survey was conducted in each country to provide data on 


the prevalence of malaria infection and coverage of EPI vaccines, in both implementation and 


comparator areas before RTS,S/AS01 introduction. Follow-up surveys were conducted at approximately 


18 – 24 (midline) and are planned for 30-36 months (endline) after the start of RTS,S/AS01 vaccination in 


implementation and comparator areas. These surveys estimate the coverage of the standard EPI 


vaccines and, in implementation areas, the coverage of the primary series of RTS,S/AS01 (in the midline 


survey) and of the primary series and the fourth dose of RTS,S/AS01 (in the endline survey). Results from 


the baseline and midline surveys are presented in Section 6.3 of this report.  


The survey methodology is described in detail in Section 11 of the MVPE protocol. In brief, surveys were 


carried out in a sample of households from implementation and comparison areas. Four groups of ~25 


households (survey “clusters” or primary sampling units, PSUs) were selected from each implementation 


and comparison cluster, such that each household in a PSU had an equal probability of being sampled. 


New samples of households were drawn for each survey. Sampling methods were the same as used in 


standardized national surveys (DHS, MIS, MICS) to enhance comparability of the findings. Typically, a 


two-stage cluster design was used but could have been varied or adapted as long as a probability 


sampling approach was used. 


All consenting primary caretakers/mothers of children aged 5-48 months were interviewed, with data 


collected on contextual factors (e.g., use of insecticide-treated nets, socio-economic status, access to 


health facilities) as well as receipt of EPI vaccines and vitamin A. An interview was conducted for each 


eligible child. The second household survey was restricted to children aged 12-23 months, the target 


group for the assessment of coverage of RTS,S/AS01 doses 1-3. The variables included in the feasibility 


analysis were taken from standard household survey questionnaires, and are summarized in Section 11 


of the MVPE protocol.  


Vaccination status was assessed from the child health card. When no health card was available the 


information was solicited from the caregiver and documented as such. Vaccination information 


collected through maternal recall included asking about each vaccine (per country-specific EPI 
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guidelines) and the number of doses, with detailed prompts characterizing the vaccines to enhance the 


quality of the recall. For the midline survey, a sample of children with the health card available was 


selected for an assessment of the reliability of verbal recall to enable the comparison between the 


written record and the verbal recall by the caregiver.  


A sample size of 100 houses per cluster allowed for an estimate of the cluster-specific coverage of 


RTS,S/AS01 to within 10% (i.e., 95% CI from 40 to 60%) using a conservative estimate of 50% coverage 


and a high response rate above 95% in each cluster. Assuming a design effect of 1.5 between clusters, 


the overall precision in RTS,S/AS01 and coverage estimates of other vaccines over the MVIP 


implementation and comparison areas was 2% (i.e., 95%CI 48% to 52%) in each country. The second 


household survey was powered to generate coverage estimates in the RTS,S/AS01 implementation vs. 


comparator areas, rather than in each cluster, to within ±2% of the true value.  


5.3.4.4 Post-Introduction Evaluation (PIE) 


A PIE was anticipated in each pilot country to systematically assess the overall impact of malaria vaccine 


introduction on the existing immunization system, with a focus on identifying positives and challenges 


for implementation, documenting best practices and lessons learned, and developing recommendations 


for improvement. Evaluations are typically conducted across all levels of the health system (national, 


sub-national, health facility), and involve a variety of data collection efforts, including desk reviews of 


relevant reports and plans, observation at vaccination sessions at facilities, and interviews with key 


informants at national, sub-national, and health facility, including clients (mothers/caregivers). Specific 


areas explored are pre-implementation planning and vaccine introduction, training, vaccine coverage, 


cold-chain management, vaccine management, transport and logistics, vaccine wastage, waste 


management and injection safety, monitoring and supervision, adverse events following immunization, 


and advocacy, communication and acceptance.  


Typically, the PIE seeks to capture the status of vaccine implementation 6 to 12 months after the start of 


vaccinations, and to document best practices of its introduction. Due to COVID-19, the PIE for the 


malaria vaccine were postponed in all countries from early 2020 due to travel restrictions and other 


priorities by the MoH. By the time of this report, the PIE had been completed in Malawi in May 2021, 


Kenya in August 2021, and plans are underway to complete in Ghana later in 2021. 


5.3.4.5 Health Utilization Survey (HUS) 


The detailed methods for the HUS are provided in Annex 5. In brief, the HUS generates qualitative 


evidence to provide insight into three broad areas. First, RTS,S/AS01 uptake, mainly through interviews 


with primary child caregivers (PCGs) of children eligible to receive the vaccine, specifically exploring how 


PCGs learn and hear about RTS,S; identify factors that facilitate or obstruct the adoption of RTS,S/AS01 


and adherence to recommended doses; changes in PCGs perceptions, behaviours, and experiences 


related to RTS,S/AS01 over time; how the adoption of RTS,S/AS01 affects malaria prevention and 


treatment-seeking behaviours; and how PCGs’ interactions with the health system and the child’s 


receipt of the vaccine shape RTS,S/AS01 uptake and adherence to recommended doses.  


Second, issues around delivery and integration are explored through interviews with health workers 


administering vaccines, focusing on understanding: provider perceptions about and understanding of 
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RTS,S, including adverse events; how the vaccine is being promoted in communities and in child health 


services; how providers communicate partial protection of RTS,S/AS01 and messages about the four-


dose schedule; challenges and facilitators in the provision of RTS,S/AS01 and integrating its delivery with 


existing EPI services; and how and why providers’ perceptions, attitudes, and experiences related to 


RTS,S/AS01 change over time. Service provider interviews are supplemented with interviews with health 


programme managers and policymakers, focusing on similar areas as well as policy-level and planning 


issues. 


Third, Community reception of RTS,S/AS01 is explored through individual and group interviews with 


various other community groups. Areas explored include: different communication channels through 


which communities learn about RTS,S; what community leaders/members take away from their 


exposure to RTS,S/AS01 messaging and how they, in turn, talk about RTS,S/AS01 and promote or 


discourage uptake; and how and why community leaders’/members’ perceptions and attitudes about 


RTS,S/AS01 change over time  


The HUS uses a longitudinal study design, involving both cohort and cross-sectional samples, to 


understand RTS,S/AS01 introduction and uptake as a process shaped by changing contexts over time. 


There are three data collection rounds planned for the HUS: Round 1 data collection commenced shortly 


following introduction of RTS,S/AS01 dose 1 in targeted communities in 2019; Round 2 data collection 


was completed after initial delivery of dose 3 but prior to delivery of dose 4 and; Round 3 data collection 


follows the delivery of dose 4 and is ongoing as of this report.  


5.3.4.6 Cost of introduction and delivery study 


The cost of introduction and delivery study generated incremental cost estimates of RTS,S/AS01 


introduction and delivery using data on actual activities (for example, planning and coordination, 


procurement and distribution, training, sensitization, social mobilization, service delivery, supervision 


and monitoring) and costs incurred from 2018 through the end of 2020. The study included operational 


cost data collected from representative health facilities (between 24 to 32 facilities) within MVIP areas 


as well as at regional/national levels, in each country. At the time of this report, limited data were 


available to estimate the cost of dose 4 vaccination and cost per fully immunized child (FIC), as the 


vaccine’s schedule and age-eligibility meant that children only began receiving dose 4 at the very end of 


the study period. Under this constraint, dose 4 and FIC unit cost estimates were generated under 


assumed coverage levels. For RTS,S/AS01 doses 1-3, observed coverage during MVIP up until the end of 


2020 were used. Drop-out rates for measles-containing vaccines (MCV) dose 1 to dose 2 for 2019 were 


used to proxy drop-out rates for RTS,S/AS01 dose 3 to dose 4 to derive an estimate for dose 4 coverage 


and provide an indication of the potential cost of delivery by dose. These interim cost estimates will be 


updated in 2022 using more comprehensive data on dose 4 coverage and costs, in order to generate 


cost of delivery by dose and cost per FIC.   
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6 Malaria Vaccine Implementation Programme (MVIP) - Evaluation 


Results  


6.1 Safety results 


Three safety signals were identified in the Phase 3 trial, which were unexplained: an excess of meningitis 


cases in vaccine recipients (rate ratio of 10.5:1), an excess of cerebral malaria cases (rate ratio 2.15:1) 


and, among girls, excess all-cause mortality (rate ratio 2.0), with a mortality ratio (RTS,S/AS01: control) 


that was 2.6 fold greater among girls than for boys.  


In the MVPE, high coverage of the primary three doses of RTS,S/AS01 was achieved in each country (see 


Section 6.3) in Malawi, Ghana and Kenya respectively) and sufficient events observed, from the three 


countries combined, to allow effects of the magnitude observed in the Phase 3 trial to be detected, if 


they occurred, with 90% power in pooled analysis.  


The results below are taken from the MVPE statistical report, which is provided as Error! Reference 


source not found.. The population contributing to the evaluation of vaccine safety comprises children 


eligible to have received at least one RTS,S/AS01 vaccine dose. 


6.1.1 Sentinel hospital surveillance 


6.1.1.1 Meningitis 


A total of 4,311 suspected cases of meningitis were investigated. Lumbar punctures were performed in 


2,652 (62%) of these patients, and polymerase chain reaction (PCR) analysis of samples of cerebrospinal 


fluid (CSF) was available for 2,249 patients (52%). A total of 51 cases of probable or confirmed 


meningitis (identified based on examination of CSF, or a positive PCR result) were seen in sentinel 


hospitals among age groups of children eligible for the malaria vaccine, 27 from implementation areas 


and 24 from comparison areas. Among the age groups that were not eligible for the malaria vaccine, 


there were 79 probable or confirmed cases, 44 from implementation areas and 35 from comparison 


areas.  


The incidence rate ratio comparing rates of admission with meningitis in implementation and 


comparison areas, among vaccine-eligible children, was 0.81 (95%CI 0.43, 1.55). 


There was therefore no evidence that introduction of the malaria vaccine led to an increase in the 


incidence of hospital admission with meningitis, and there were sufficient cases, and high coverage of 


the vaccine, to detect an excess of the magnitude observed in the Phase 3 trial. 


Of the patients with probable or confirmed meningitis in vaccine-eligible age groups from 


implementation areas, 41% (11/27) had received RTS,S/AS01 vaccine, compared to 53% (2491/4672) of 


all other hospital admissions in this age group from implementation areas (odds ratio, adjusted for 


country and age, 0.73 (95%CI 0.31,1.71). The PCR results showed that only 15% (8/55) samples from 


confirmed cases were of vaccine serotypes preventable by Hib or pneumococcus vaccines (i.e., 


Haemophilus influenzae type b, or vaccine serotypes of Streptococcus pneumoniae).  
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6.1.1.2 Cerebral malaria  


There were 1,405 cases of severe malaria (P. falciparum infection with severe anaemia, or respiratory 


distress, or with impaired consciousness or convulsions but not meeting criteria for meningitis) among 


children who were eligible to have received at least one dose of the malaria vaccine, 558 from 


implementation areas and 847 from comparison areas (Figure 3). Among these, there were 55 cases of 


cerebral malaria (positive for Plasmodium falciparum by rapid diagnostic test or microscopy, with 


impaired consciousness (i.e. a Glasgow coma score <11 or Blantyre coma score <3 or assessed as P or U 


on the AVPU (“Alert, Voice, Pain, Unresponsive”) score, in whom lumbar puncture had been performed 


to exclude cases with probable meningitis), 25 from implementation areas and 30 from comparison 


areas. Among age groups of children not eligible to have received the malaria vaccine, there were 241 


cases of cerebral malaria, 115 from implementation areas and 126 from comparison areas. The 


incidence rate ratio comparing rates of admission to hospital with cerebral malaria in implementation 


areas relative to comparison areas, among children eligible for the malaria vaccine, was 0.77 (95% 0.44, 


1.35). The incidence rate ratio for admission with other forms of severe malaria (excluding cerebral 


malaria) was 0.70 (0.54, 0.89), but there was no evidence that effectiveness differed between cerebral 


malaria and other forms of severe malaria (relative rate ratio 0.94 (0.57, 1.56), and test of interaction (p-


value 0.808).  


When the analysis was broadened to include cases meeting the criteria for cerebral malaria but in whom 


lumbar puncture had not been performed, there was a total of 103 cases in age-groups eligible to have 


received at least one dose of the malaria vaccine, 49 from implementation areas and 54 from 


comparison areas, and there were 455 cases in non-eligible age groups, 230 from implementing areas 


and 225 from comparison areas. The incidence rate ratio comparing rates of admission to hospital with 


cerebral malaria (with the broader case definition) in implementation areas relative to comparison 


areas, among children eligible for the malaria vaccine, was 0.96 (95%CI 0.61, 1.52). Again, there was no 


evidence that impact differed between cerebral malaria and other forms of severe malaria (test of 


interaction p-value 0.470). Similar results were obtained when cerebral malaria was limited to cases 


defined as “U” on the AVPU score.1. Among children eligible to have received the vaccine, 20 of the 


cases from implementation areas and 25 from comparison areas met this stricter criterion, and the 


estimate of the rate ratio was 0.66 (95%CI 0.31, 1.43).  


Therefore, there was no evidence that introduction of the malaria vaccine led to an increase in the 


incidence of hospital admission with cerebral malaria, and there were sufficient cases to detect an 


excess of the magnitude observed in the Phase 3 trial, if it was present.  


Of the patients with cerebral malaria in vaccine-eligible age groups from implementation areas, 47% 


(23/49) had received RTS,S/AS01 vaccine, compared to 53% (2479/4650) of all other admissions in this 


 


1 The AVPU scale (an acronym from "alert, verbal, pain, unresponsive") is a system by which a health care 


professional can measure and record a patient's level of consciousness and is a simplification of the Glasgow Coma 


Scale, used in the two case definitions above 
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age group from implementation areas (odds ratio, adjusted for country and age, 1.03, 95%CI 0.56,1.90; 


the odds ratio among cases meeting the stricter definition requiring an LP, was 1.58, 95%CI 0.66,3.80). 


6.1.1.3 Gender-specific mortality 


Excluding deaths due to injury, among children eligible to have received three doses of RTS,S/AS01, 


there were a total of 2864 deaths reported, 1421 from implementing regions and 1443 from comparison 


regions. In children who were not eligible to have received the vaccine there were 4218 deaths in 


implementing regions and 3874 in comparison regions.  


The mortality ratio in the vaccine-eligible age group between implementing and comparison regions, 


was 0.93 (95%CI 0.84,1.03), a 7% reduction (95%CI -3%,16%). There was no evidence that the mortality 


ratio differed between girls and boys (p 0.343). The mortality ratio in girls was 0.98 and in boys 0.90, 


yielding a relative mortality ratio (girls:boys) of 1.08 (95%CI 0.92,1.28).  


When analysis was extended to children eligible to have received at least one dose of vaccine, similar 


results were obtained (ratio of mortality ratios: 1.08 (95%CI 0.93, 1.25), p value for the interaction 


0.321). Similar results were also obtained when the analysis was repeated for different age groups of 


eligible children (mortality ratio girls:boys, in eligible children under 18 months of age, was 1.10, 95%CI 


0.94, 1.29, and in eligible children aged 18 months and above, 0.95, 95%CI 0.70, 1.31).  


Therefore, there was no evidence that the effect of RTS,S/AS01 introduction on all-cause mortality 


differed between girls and boys in this age group, and there were sufficient deaths to detect an excess 


of the magnitude observed in the phase 3 trial, if it was present.  


Vaccination status of vaccine-eligible children who died in implementation areas was similar in girls and 


boys (58.9% and 57.0% respectively). According to the household surveys in 12-23 month olds, coverage 


of RTS,S/AS01 was 77.6% in girls and 73.0% in boys in Ghana and 75.1% and 70.1% in Malawi.  


6.1.2 Adverse events following immunization 


Based on data reviewed from the national PV programs, the DSMB did not find evidence of new 


conditions that warrant closer safety tracking (Annex 6). In Ghana, Malawi, and Kenya, AEFI data are 


regularly received from the MVIP areas and have been presented to the MVIP DSMB at each of their 


meetings by representatives from the NRAs in each MVIP country.  


Representatives from the Ghana Food and Drugs Authority (GFDA), the Malawi Pharmacy and Medicine 


Regulatory Authority (PMRA) and the Kenya Pharmacy and Poisons Board (PPB) provided updates on 


cumulative AEFI and AESI cases for their representative countries. None of the assessed serious AEFIs 


reported through May 2021 in Kenya and through June 2021 in Ghana were identified as causally 


related to RTS,S/AS01 by the NRAs. In Malawi, the causality assessment has not yet been completed; 


financial support has been made available and the NRA was requested to prioritize this activity.   


At the 27-28 July 2021 MVIP DSMB meeting, the DSMB Chair asked the NRA representatives to indicate 


if, based on the experience to date, they have any safety concerns or adverse events they are 


monitoring for the routine implementation of the RTS,S/AS01 malaria vaccine. Each indicated there are 


no specific concerns and the observations from the safety monitoring thus far have been comparable to 


other vaccines in the EPI schedule for this age range.  
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The DSMB did note that collecting and investigating adverse events following vaccination remains a 


challenge for national PV programs. Most of the reports were generated in the context of the Phase 4 


study or the MVPE, and very few serious events or deaths were investigated. Regarding the target 


minimal reporting threshold of 10 AEFI per 100 000 surviving infants per year (a proxy measure for an 


established national AEFI reporting system), Ghana and Malawi exceeded this threshold, whereas in 


Kenya the reporting ratio has been below this target.  


6.1.3 GSK Phase 4 Study 


At the time of the preparation of this summary, the GSK Phase 4 study data were still in the process of 


data entry and cleaning, so no conclusions can be drawn from those data. An interim analysis of the 


phase 4 studies will be available in 2023, with final analysis in 2025, after a potential WHO 


recommendation for broader RTS,S/AS01. Although not a formal analysis, event monitoring through the 


GSK Phase 4 study, presented to the DSMB on a quarterly basis, has not exposed an apparent excess of 


the safety signals seen in the Phase 3 trial and has not revealed any new safety signals to date.   


Formal annual reviews have been conducted by EMA based on GSK submission of Periodic Safety 


Update Reports, and the positive scientific opinion has been maintained since 2015[22]. 


6.1.4 Interpretation of safety findings  


The DSMB reviewed the MVPE 24-month results (DSMB 24 months review report, Annex 6). They 


concluded that the safety signals seen among 10,306 infants and children who received RTS,S/AS01 in 


the Phase 3 clinical trial of RTS,S/AS01 (2009-2014) were not detected through pharmacovigilance in the 


pilot implementation after 652,673 children received their first dose (and 494,745 their third dose) in 


implementation areas where the vaccine was provided, or among the 9,994 age-eligible children 


admitted to the pilot evaluation sentinel hospitals (4,853 from implementation areas), during the period 


from start of vaccination in 2019 until 30 April 2021 .  


The DSMB concluded that the safety signals seen in the Phase 3 clinical trial (2009 – 2014) were not seen 


in the pilot implementation. The MVPE results showed comparable burden for meningitis, cerebral 


malaria, and gender-specific mortality among age-eligible children living in implementation areas and 


those in the comparison areas. Key data to support this included: 


• Power calculations for the three safety endpoints indicated that the number of endpoints 


accrued was adequate to exclude associations of a similar magnitude to those observed in the 


Phase 3 trial, after accounting for observed levels of vaccine coverage and contamination on 


population-level effects.    


• The results consistently show risk ratios near 1 (i.e., no association) for probable meningitis, 


cerebral malaria, and the vaccine-gender interaction with mortality. In addition, pooled 


estimates were inconsistent with the corresponding risk ratio point estimates (adjusted for 


vaccine exposure) observed in the Phase 3 trial. In other words, the hypotheses were rejected 


that the vaccine was associated with increased risk levels for those three specific safety 


endpoints of a magnitude seen in the Phase 3 trial. 


• The proportion of  patients with meningitis, or cerebral malaria, from implementation areas, 


who had received RTS,SA01 was not greater than that for patients with other conditions, and 
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among the children who died, the proportion of girls who had received RTS,S/AS01 was similar 


to that for boys, reflecting the similar coverage in girls and boys in the household surveys, 


indicating vaccine uptake was not higher in children who presented with the safety signals seen 


in the Phase 3 trial.   


• The real-world setting of the MVIP and generation of an imperfect dataset was acknowledged, 


which is unlike a Phase 3 clinical trial. However, it was noted that the MVIP team and partners 


sought to ensure that as much complete and quality-assured data as possible were available for 


the analyses. The MVIP had continuously responded to feedback from the DSMB and PAG to 


identify and act upon areas for improvement since the beginning of the programme. Any 


deficiencies or missing data are expected to be equally distributed between the RTS,S/AS01 


vaccine-implementation areas and non-implementation areas so as not to bias the analysis.  


• Some limitations were noted, but those did not alter the conclusions regarding safety: 


o Unlike the analyses of the other safety endpoints (deaths among girls and meningitis), the 


cerebral malaria analysis, when a broader definition was used, had an upper confidence limit 


(1.52) closer to the (coverage-adjusted) point estimate of the Phase 3 trial (1.60). The results 


were less certain about the cerebral malaria endpoint because of these numbers, the 


difficulty of diagnosing cerebral malaria given the lack of resources to exclude other causes of 


encephalopathy in the MVPE sentinel hospitals, and the rarity of the outcome. The DSMB 


support plans to strengthen the safety assessment for cerebral malaria through further data 


collection in the MVPE that includes tracking of this endpoint.  


o The challenges with meningitis surveillance were noted, specifically the potential for many 


missed probable and confirmed cases because of variable performance of lumbar punctures 


among suspected cases. However, there is no reason to suspect that the use of lumbar 


puncture in age-eligible children vs age-ineligible children differed between implementation 


and comparison areas, so it is unlikely that under-detection biased the analysis.   


The recently established African Advisory Committee for Vaccine Safety and the well-established Global 


Advisory Group for Vaccine Safety agreed with the DSMB conclusions following their review of the 


DSMB recommendations and MVPE results (Annex 7). 


Following the review of the MVPE results, the MVIP Programme Advisory Group agreed with the DSMB 


conclusions presented to the Programme Advisory Group by the DSMB Chair.  
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6.2 Impact results 


6.2.1 Community based mortality surveillance  


Overall, a total of 13682 deaths 1-59 months of age were reported to March 31, 2021 (deaths in April 


2021 were excluded because verbal autopsies have not all been completed). Of these deaths, 4729 were 


in vaccine-eligible age groups, and 95.5% of these had verbal autopsies completed (or, in the case of 


facility deaths in Malawi, hospital records obtained), and a cause of death (categorized as due to injury, 


or other causes) established for 4280/4729 (90.5%). As noted above, the evaluation was not powered at 


this time point to assess impact of vaccine introduction on overall mortality. Gender-specific mortality 


findings are discussed in Section 6.1.1.3. 


6.2.2 Sentinel hospital surveillance – severe malaria  


Among children eligible to have received all three primary doses of RTS,S/AS01, there were a total of 


1107 admissions with severe malaria (P. falciparum infection with severe anaemia, or respiratory 


distress, or with impaired consciousness or convulsions but not meeting criteria for meningitis), 418 


from implementation areas and 689 from comparison areas. Among children who were not eligible to 


have received any doses of RTS,S/AS01 there were 1313 patients admitted from implementation areas 


and 1390 from comparison areas. The incidence rate ratio comparing incidence of admission with severe 


malaria between implementation and comparison areas was 0.70 (95%CI 0.54, 0.92), a reduction of 30% 


(95%CI 8%, 46%) in the context of overall vaccine coverage during the first two years of vaccine 


introduction of approximately 60-70%. As per Section 6.1.1.2, there was no evidence that effectiveness 


differed between cerebral malaria and other forms of severe malaria.  


Of the severe malaria cases in children eligible for three doses of RTS,S/AS01, a total of 284/1107 


patients had severe malaria anaemia (26%). The incidence rate ratio for this subgroup of severe malaria 


was 0.78 (95%CI 0.55, 1.09), with no evidence that effectiveness differed when compared to that for 


other forms of severe malaria (interaction test p-value 0.529).  


6.2.3 Sentinel hospital surveillance, secondary outcomes measures for impact 


6.2.3.1 Hospital admissions with a positive malaria test  


Patients admitted to sentinel hospitals were routinely tested for malaria infection by RDT or microscopy. 


Out of a total of 27,678 patients admitted, test results were available for 88%. Among children eligible 


to have received three vaccine doses, the number of patients admitted with a positive malaria test was 


2630, 1075 from implementation areas and 1555 from comparison areas. The rate ratio comparing the 


incidence of hospital admission with a positive malaria test between implementation and comparison 


areas was 0.79 (95%CI 0.68, 0.93), a reduction of 21% (95%CI 7,32%). 


6.2.3.2 All cause hospital admissions  


Severe malaria represented 19% of all admissions to sentinel hospitals (with at least one overnight stay) 


in comparison areas, among children who would have been eligible to have received three doses of 


malaria vaccine. In this age group there was a total of 3196 admissions to sentinel hospitals in 


implementation areas and 3569 in comparison areas. The rate ratio comparing the incidence of all-cause 
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hospital admission between implementation and comparison areas, for this age group, was 0.92 (95%CI 


0.83, 1.03), a reduction of 8% (95%CI -3%, 17%).  


6.2.4 Interpretation of impact findings  


The DSMB concluded that the MVPE findings demonstrated effectiveness of RTS,S/AS01 vaccine against 


severe malaria. These conclusions were based on: 


• The number of events accrued were adequate to demonstrate significant benefit for preventing 


severe malaria. For mortality, the number of accrued events had not yet reached the target sample 


size, so the analysis was not yet adequately powered. 


• The pooled analysis indicated that RTS,S/AS01 vaccine significantly reduced the incidence of severe 


malaria in the implementation areas, and hospital admissions with a positive malaria test; a non-


statistically significant reduction in all-cause mortality (excluding accidents/trauma) was also seen. 


As expected, the results were not yet powered to detect an effect on mortality, but the size of effect is 


consistent with expected impact. 


The MVIP Programme Advisory Group agreed with the DSMB conclusions presented by the Chair, 


following their review of the MVPE results.  
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6.3 Feasibility results 


6.3.1 Routine administrative coverage  


As of the end of June 2021, 2 million doses of the RTS,S/AS01 malaria vaccine have been administered 


across Ghana, Kenya and Malawi (see Figure 7). Over 710 000 children have received at least one dose 


of the malaria vaccine, and over 110 000 children have received their fourth and final dose. 


 


Table 1: Vaccine coverage estimates for different time periods according to routine administrative data  


Country  Time period  RTS,S-1 RTS,S-2 RTS,S-3 RTS,S-4 Penta-3 MR-1 MR-2 


Malawi  Since start (Apr 2019 – Jun 2021) 77% 67% 63% 39% 89% 85% n/a 


 2020 annual  (Jan – Dec) 88% 79% 73% 28% 95% 90% n/a 


 2021 first half  (Jan – June) 93% 84% 82% 46% 96% 94% 78% 
         


Ghana Since start (May 2019 – Jun 2021) 70% 67% 65% 38% 91% 85% n/a 


 2020 annual  (Jan – Dec) 71% 67% 66% 30% 92% 85% n/a 


 2021 first half  (Jan – June) 74% 72% 74% 42% 88% 87% 77% 
         


Kenya  Since start (Sept 2019 – Jun 2021) 80% 71% 62% 41% 75% 76% 40% 


 2020 annual  (Jan – Dec) 69% 64% 60% * 72% 73% 39% 


 2021 first half  (Jan – June) 80% 72% 63% * 83% 86% 53% 


Notes: * Considered too early for calculation of meaningful coverage estimate for the 4th dose.  


Penta-3 = 3rd dose of pentavalent (DTP-HepB-Hib) vaccine; MR 1 = 1st dose of measles-rubella vaccine; MR 2 = 2nd 


dose of MR vaccine 


 


Figure 6: Cumulative number of RTS,S administered since start of the programme  
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Demand and uptake of the malaria vaccine has been strong across all three countries despite the 


challenges brought about by the COVID-19 pandemic. While there was variation in performance 


observed, according to administrative data, since start of vaccination, all three countries reached at 


least 70% of their target populations with the first RTS,S/AS01 dose and at least 62% with the third 


RTS,S/AS01 dose (see Table 1). This level of uptake is considered satisfactory and within expectations for 


a new vaccine with a novel schedule, i.e., targeting children as of 5 months (in Malawi) and 6 months 


(Ghana and Kenya) for the first dose.  


Administration of the malaria vaccine as part of the routine immunization system has continued despite 


the challenges and effects of the COVID-19 pandemic. It is notable that Ghana experienced malaria 


vaccine stock-outs at certain health facilities in August 2020 due to delayed shipment of the vaccine, 


which was in part related to COVID-19 and Kenya experienced health worker strikes related to COVID-19 


working conditions in August 2020 and between December 2020 and February 2021, but vaccine uptake 


swiftly recovered once these disruptions were resolved. The ability of the EPI Programmes to maintain 


or improve upon performance, and to quickly recover from COVID-19 related disruptions, is a testament 


to their resilience. It also demonstrates the demand for the vaccine by parents and the acceptance by 


health workers who provide the vaccine.  


MVIP partners have supported MoHs and country-level partners to develop vaccine implementation 


strategies that support timely uptake of the four-dose schedule. The approaches build on efforts to 


clarify age eligibility to reduce drop-out rates between vaccine doses and to encourage catch-up of 


missed vaccinations.  


The following section reviews each country’s performance in more detail and in comparison with the 


third dose of the Pentavalent vaccine protecting against diphtheria, tetanus, pertussis, hepatitis B and 


Haemophilus influenzae type b (Penta-3, given at 14 weeks) and first and second dose of the Measles-


Rubella vaccine (MR1, given at 9 months and MR2 given at 15 or 18 months) for the same target 


population in the same MVIP areas. 


6.3.1.1 RTS,S/AS01 uptake in Malawi 


Malawi introduced the malaria vaccine into its routine immunization programme in select areas of 11 


districts on 23 April 2019. Over 695 000 doses of RTS,S/AS01 have been administered to eligible children 


between start of vaccination and 30 June 2021. Approximately 247,000 children have received the first 


vaccine dose and 44 700 children have completed the 4-dose course. The National Task Force advised 


there be no formal launch event when RTS,S/AS01 vaccination started. Minimal community engagement 


and social mobilization activities began around the time the vaccine was introduced. This ‘silent’ launch 


has likely contributed to low initial uptake. The EPI and partners have conducted further social 


mobilization and community engagement, which has been associated with steadily increasing coverage. 
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By July 2020, just over a year after vaccine introduction, uptake of the first dose of RTS,S reached the 


level of MCV1, and by October 2020 the level of Penta-3 (Figure 8). Coverage reported in the first half of 


2021 remained relatively stable at high levels: 93% coverage of RTS,S/AS01 dose 1, 84% of dose 2, and 


82% of dose 3 based on monthly targets (Table 1). This is improvement compared to already strong 


performance in 2020 when annualized coverage of the first dose was 88%. Measured over the first half 


of 2021, the coverage of RTS,S-1 reached a similar level as MR-1 at 94% and reported slightly below 


Penta-3 at 96% and significantly above MR-2 at 78%. In the same period, the overall drop-out rate from 


first to second dose of RTS,S/AS01 was 10%; the drop-out rate from first to third dose was 12%, 


indicating an improvement compared to the previous year when drop-out rates were over 20%.  


The first children who were 5 months of age at the start of the programme in Malawi in April 2019 were 


age eligible (22 months) for the fourth dose in September 2020. Therefore, as of June 2021, there has 


been approximately ten months of fourth dose administration. During this period, approximately 81% of 


all age-eligible children who received dose 3 have returned for dose 4 (i.e., a drop-out rate of 


approximately 19%). Relatively high drop-out rates continue to be a main area for improvement, 


particularly for the fourth dose. 


6.3.1.2 RTS,S/AS01 uptake in Ghana 


Ghana introduced the malaria vaccine into routine childhood immunization in 42 districts (7 regions) on 


1 May 2019 preceded by a themed community launch event –“Malaria vaccine for additional 


protection.” Over 772 000 doses have been administered to eligible children between start of 


 


Figure 7: Number of doses administered for selected antigens including RTS,S from April 2019 to June 


2021 among MVIP target population, Malawi, administrative data 
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vaccination and 30 June 2021. Almost 261 000 children have received the first vaccine dose and over 49 


000 children have completed the 4-dose course. 


 


Uptake was high in the first month of introduction, likely driven by the MOH guidance to target children 


6 and 7 months of age for the first dose of RTS,S/AS01. There has been a slow but steady increase in the 


number of doses administered per month, with the majority of MVIP regions reaching 60% to 85% of the 


monthly target population with the first dose by mid-2020 (Figure 9). The significant drop in malaria 


vaccine coverage in August 2020—when only around 45% of the monthly target population was reach – 


was due to a delayed international RTS,S vaccine shipment that led to stock-outs in some facilities. 


Stocks were replenished over the course of August and missed children identified for catch up 


immunization activities. Mop-up activities enabled a strong recovery exceeding pre-stock out coverage 


levels by October 2020.  


Coverage in the first half of 2021 across all implementing districts was 74% for the first dose, 72% for the 


second dose and 74% for the third dose (Table 1). Compared to the annualized coverage for 2020, this 


represents a 3% increase in first dose coverage and an 8% increase in third dose coverage. This remains 


below the reported coverage for Penta-3 (88%), MR-1 (87%) and slightly below MR-2 (77%) in the same 


areas during the same time period. During the first half of 2021, the drop-out rate from first to second 


dose of RTS,S/AS01 was 3%; the drop-out rate from first to third dose was 1%, suggesting a high return 


rate of children who were initiated with the malaria vaccine. The first children who were 7 months of 


age at the start of the programme in Ghana in May 2019 were age eligible (24 months) for the fourth 


dose in October 2020. Therefore, as of June 2021, there have been approximately 9 months of fourth 


dose administration. During this period, approximately 70% of all age-eligible children who received 


 


Figure 8: Number of doses administered for selected antigens including RTS,S from May 2019 to June 


2021 among MVIP target population, Ghana, administrative data  
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dose 3 have returned for dose 4 (i.e., a drop-out rate of approximately 30%). Relatively high drop-out 


rates for the fourth dose continue to be a main area for improvement. 


6.3.1.3 RTS,S/AS01 uptake in Kenya 


Kenya introduced the RTS,S/AS01 malaria vaccine into routine childhood immunization in 26 Sub-


Counties with high malaria burden in 8 counties on the 13 September 2019. There was a major launch 


event and subsequent county-level launch events for other participating sub-counties. Over 530 000 


doses have been administered to eligible children in the selected areas between the start of vaccination 


and 30 June 2021. More than 204 000 children have received the first vaccine dose and over 17,300 


children have completed the 4-dose course.  


 


The MOH guidance was to offer the first dose of RTS,S/AS01 to children aged 6 to 12 months at the time 


of the launch. This policy explains the high uptake of the vaccine in the initial months. Within a few 


months following introduction, the coverage of RTS,S-1 reached similar levels as Penta-3, indicating a 


high capacity by the Kenya National Vaccines and Immunization Programme (NVIP) to mobilize 


caregivers to return for a new vaccination visit when the child is 6 months old (Figure 10). Health worker 


strikes in mid-2020 and between December 2020 to February 2021 have led to a considerable drop in 


vaccination rates for all antigens. Full recovery to pre-strike levels and some evidence of catch-up of 


missed children was seen starting in March 2021. 


Coverage in the first half of 2021 across all implementing sub-counties was 80% for the first dose, 72% 


for the second dose and 63% for the third dose (Table 1). Compared to the preceding 6-month period 


(July-December 2020), this represents a 15% increase in first dose coverage and an 8% increase in third 


 


Figure 9: Number of doses administered for selected antigens including RTS,S from September 2019 


to June 2021 among MVIP target population, Kenya, administrative data  
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dose coverage. Coverage of RTS,S-1 has maintained similar levels as Penta-3 since the first few months 


of introduction. In the first half of 2021, the drop-out rate from first to second dose of RTS,S/AS01 was 


10%; the drop-out rate from first to third dose was 22%. Due to the expanded age group (6 to 12 


months old) at the time of vaccine introduction in Kenya, there is a small proportion of children that 


reached the age of 2 years and have returned for the 4th dose of RTS,S, starting in September 2020. The 


first children who were 6 months of age at the start of the programme in September 2019 were age-


eligible for dose 4 when celebrating their 2nd birthday in March 2021. During either observation period 


(September 2020 to June 2021 for older children or March to June 2021 for younger children), the 


estimated drop out during this period was 59%; i.e., approximately 41% of age-eligible children who 


received the third dose of RTS,S/AS01 have returned for their fourth dose.   


6.3.2 Household survey (HHS) 


Highlights of findings of the midline HHS for Ghana, Malawi and Kenya are summarized here.  


Key findings were as follows:  


• Enrolment: In Ghana, Malawi, and Kenya, the number of children 12-23 months enrolled was 


2311, 2568, and 3074 respectively. Of these, 91.1% in Ghana, 88.1% in Malawi and 88.0% in 


Kenya had vaccination cards available and this did not differ significantly between vaccine and 


comparator areas or from baseline.    


• In Malawi, in the survey conducted in March-April 2021 in children 12-23 months of age, who 


were due for their first dose between Sep 2019 and Aug 2020, 72.5% had received their first 


dose of RTS,S/AS01 according to the home-based record (HBR) or caregiver recall, and 62.3% 


had received three doses. The median age at dose 3 was 8.5 months, with 90% of third doses 


received by 13 months of age. 


• In Ghana, the survey in November 2020, assessing uptake in children due for dose 1 between 


June 2019 and May 2020, found 75% of children 12-23 months of age had received the first dose 


and 67% three doses. Among those who received three doses the median age at the time of the 


third dose was 9.7 months and 90% of third doses were received by 13.4 months of age.  


• In Kenya, in the survey conducted in May - July 2021 in children 12-23 months of age, who were 


due for their first dose between October 2019 and November 2020, 78.6% had received their 


first dose of RTS,S/AS01 according to the home-based record (HBR) or caregiver recall, and 


62.3% had received three doses. The median age at dose 3 was 9.7 months, with 90% of third 


doses received by 11 months of age. 


• In Ghana, coverage of the first dose of RTS,S/AS01 (75%) was less than for the first dose of 


measles-containing vaccine (88.3%), indicating that there are missed opportunities for 


RTS,S/AS01 vaccination when children attend for measles vaccine. In Malawi, coverage of the 


first dose of measles-containing vaccine was 79.7%, compared to 72.5% for the first dose of 


RTS,S/AS01 and in Kenya coverage of the first dose of measles-containing vaccine was 90.1%, 


compared to 78.6% for the first dose of RTS,S/AS01. 


• In comparison areas, the survey in Ghana found that 6% of children 12-23 months with an HBR 


had documented receipt of RTS,S/AS01, in Malawi 1.9%, and in Kenya 10.2%. RTS,S/AS01 was 


not provided in comparison areas but children may have visited a facility in a neighbouring area 
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where the vaccine was available, or could have moved to live in a comparator area having 


previously lived and received vaccines in an implementation area.  


• EPI impact: In all countries, there was no impact of RTS,S/AS01 introduction on the uptake of 


other routine childhood vaccines. 


• Use of malaria prevention and control: In all countries, there was no impact on the use of ITNs in 


children following the introduction of the malaria vaccine when comparing the implementation 


versus the comparison areas, and no impact on health seeking behaviour. Seeking treatment for 


fever, getting a diagnostic test, or receiving antimalarials for treatment was comparable 


between baseline and midline survey in Ghana, Malawi, and Kenya, and between 


implementation and comparison areas.  


• Equity: Vaccine coverage was equitable by gender, socioeconomic status, or ITN use. 


• Improved access to malaria control interventions: data from the household surveys (reflecting 


the first 18-20 months of vaccine introduction) show that the availability of the malaria vaccine 


expanded the reach of malaria preventive interventions to vulnerable children. In Ghana 69% of 


children reportedly slept under an ITN the night prior to the survey and 77% had received a first 


dose of RTS,S/AS01. Among children who did not sleep under an ITN, 72% received a first dose 


of the malaria vaccine.  The introduction of the malaria vaccine expanded the percentage of 


children accessing at least one malaria prevention measure – an ITN or the malaria vaccine - 


with coverage increasing from 69% to 91%, while 55% of children benefitted from both an ITN 


and the vaccine. Similar results were observed in Malawi, where ITN use was 67%, vaccine 


coverage was 79%, and among the children who did not sleep under an ITN, 75% were 


vaccinated with the malaria vaccine. The introduction of the malaria vaccine expanded the 


uptake of at least one malaria preventive intervention from 67% of children to 92%, with 54% 


benefiting from both interventions. In Kenya, reported ITN use was very high, at 92%, malaria 


vaccine coverage was 79% and among children who did not sleep under an ITN the prior night, 


69% received the first malaria vaccine dose. The addition of the malaria vaccine resulted in 97% 


of children accessing at least one malaria preventive intervention, with 73% of children 


benefiting from both interventions. 


• Impact of RTS,S/AS01 on other child health activities or indices: Overall, there was no impact on 


the uptake of Vitamin A or anthelminthics (deworming).  


6.3.3 New Vaccine Post-Introduction Evaluation 


At the time of this report, only the PIE results from Malawi were available for inclusion. In general, 


positive findings following the malaria vaccine introduction included improvements in the quality, 


consistency and frequency of supervision. Also noted was an increase in knowledge, detection and 


reporting of adverse events following immunization. Another observation was that the malaria vaccine 


introduction increased the opportunity for health care workers to screen children for any missed vaccine 


doses and provide catch up.  


In Malawi, challenges noted included the need for more involvement of Districts in formulating the 


introduction and implementation plans. In addition, the evaluation found that comprehensive social 


mobilization and community and community engagement was not achieved prior to vaccine 


5.1_Malaria


SAGE meeting October 2021 53







Page | 54  


introduction. Activities such as orientation of local leaders and engagement of peer-to-peer educators 


were done after the vaccine was already introduced. The delayed social mobilization in Malawi likely 


contributed to poor malaria vaccine uptake in the first few months following introduction. Additionally, 


there was a delay in provision of revised data recording and reporting tools, resulting in the need for 


improvised documents to track malaria vaccine indicators. Overall, the introduction was considered 


successful despite the observed challenges, most of which were addressed during the implementation 


period.  


The Kenya PIE was completed in mid-August 2021, and the Ghana PIE preparations are underway. 


6.3.4 Health Utilization Study 


The Health Utilization Study received human subjects ethics approval from Institutional Review Boards 


within each of the implementing countries and from PATH’s Research Ethics Committee.  At the time of 


this report, two data collection rounds for the Health Utilization Study (HUS) – a qualitative longitudinal 


study-- have been completed and the final round is underway. A report of preliminary findings from 


round 1 (R1) was completed in June 2020. In addition to a cross-country report on findings from the 


Primary Child Caregiver cohort sample (Annex 5), available HUS data include: R1 results, a background 


document summarizing HUS methods and study status, R1 results, and three country-specific reports. In 


this report the focus is on R2 results including: 


• Provider perceptions on RTS,S/AS01 uptake through dose 3, including factors that facilitate or 


threaten receipt of all three doses. 


• Primary care giver (PCG) perceptions about RTS,S, sources of RTS,S/AS01 information, and 


new/or persistent questions and concerns about RTS,S/AS01. 


• Impact of RTS,S/AS01 uptake on malaria treatment seeking and other prevention behaviours. 


• Health provider perceptions of the acceptability and feasibility of providing RTS,S/AS01. 


Primary care givers. The uptake of the RTS,S/AS01 vaccine through the third dose was generally strong, 


with coverage rates among the study cohort comparable to coverage from the household surveys and 


administrative data. Instances of children who had not received any RTS,S/AS01 doses were thought 


typically to be due to early barriers, including initial PCG concerns about the vaccine’s safety or 


confusion about eligibility, resulting in PCGs refusing or delaying initial doses until their children were no 


longer eligible. Instances of children who had received fewer than the expected three doses of RTS,S 


were thought typically to be due to service access barriers or to the PCGs’ personal circumstances. Most 


caregivers expressed their intent to take their children to receive dose 4, and many did so 


enthusiastically. 


Positive attitudes and trust in RTS,S/AS01 among PCG increased substantially between R1 and R2 


interviews, driven mainly by their perception of the health benefits of the vaccine in their own children 


and in the broader community. Early concerns about safety have been replaced by widespread 


perception that adverse events following RTS,S/AS01 immunization (AEFI) are “normal” and similar to 


other vaccines. Fewer threats to RTS,S/AS01 uptake - such as rumours or fears about safety - were 


evident in R2 compared to R1. In the absence of perceived threats around the vaccine, access and 


programmatic barriers (e.g., service access) were more frequently reported in R2. This pattern of access 
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barriers becoming more important in R2 is consistent with the responses given by PCGs as to why their 


children have not received all recommended doses of RTS,S.  


Malaria treatment seeking and other prevention in the context of RTS,S/AS01. PCGs perceived malaria 


to be less frequent or severe because of the vaccine. These impressions were expressed with equal 


frequency by PCGs for RTS,S/AS01-eligible children having had episodes of malaria since receiving 


RTS,S/AS01 vaccinations. RTS,S/AS01 uptake did not seem to interfere with or change existing malaria 


treatment or prevention behaviours at the time of R2 interviews. 


Although caregivers have demonstrated growing knowledge of RTS,S/AS01 and understanding of the 4-


dose schedule across the first two rounds of data collection, some confusion and questions persisted 


around the level and duration of protection conferred by the vaccine. 


At a high-level, these patterns were observed consistently across all three countries. However, cross-


country findings require country-specific contextualization to better call out and understand variations 


across the three countries. For instance, although the data revealed common issues and events that 


could undermine trust in all three countries, there was country-specific contextualization in how these 


issues or events appeared or were interpreted. For example, in Ghana there were issues with 


disinformation (e.g., early rumours); in Malawi, the silent launch resulted in some perceptions of 


inadequate information; and in Kenya, there were service access barriers (e.g., health worker strikes and 


stockouts). Additional detail is provided in country-specific reports.  


Health care providers. In provider feedback on the acceptability and feasibility of providing 


RTS,S/AS01, the vaccine itself was not the subject of questions or challenges, suggesting the antigen 


itself is acceptable to providers. Providers also expressed an increasing perception of the 


effectiveness of the vaccine as they experience a perceived reduction in the number of children 


reporting to their facilities with malaria since the inception of the RTS,S vaccine within the routine 


immunization system. Providers also reported improvements in the community perceptions 


surrounding the vaccine, which they attributed to an increase in health promotion efforts. 


The chief concerns from health providers were around operational challenges faced in introducing and 


delivering RTS,S/AS01. Operational challenges noted included: 1) increased health provider workloads, 


primarily due to additional documentation; 2) lack of adequate training and supportive supervision; 3) 


lack of clarity about eligibility, and how to handle children who had missed doses or presented off-


schedule; 4) lack of community sensitization on key messages through local leaders and influencers; this 


was noted as a limitation during the RTS,S/AS01 launch, and is still seen as a need.  


6.3.5 Cost of introduction and delivery  


The costing analysis estimated both the financial cost, representing the actual financial outlays, and the 


economic costs, including the opportunity cost of existing resources. The incremental non-vaccine cost 


of introducing and delivering a dose of RTS,S/AS01 ranged between US$ 1.20 and $2.50 (financial) and $ 


2.07 and $4.77 (economic) across MVIP countries. The cost of delivery was slightly lower for the first 3 


doses, (range: $0.94 to $1.97 (financial) and $1.71 to $3.86 (economic)). The cost of delivery of the 


fourth dose based on assumed coverage levels ranged between US$ 1.64 and $3.12 (financial), and 
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$2.48 and $5.82 (economic). Considering only the recurring costs, the non-vaccine cost of delivery per 


dose of RTS,S/AS01 ranged between US$ 0.40 and $1.10 (financial) and $0.96 and $2.67 (economic) 


across MVIP countries. The cost per FIC, based on assumed coverage levels, were estimated to be US$ 


8.92 to $10.8 (financial) and $33.71 to $41.65 (economic).  


These interim unit cost estimates are reported under assumed coverage levels for dose 4 and may be 


indicative of the potential costs of delivery by dose and the cost per FIC. Estimates of costs of 


RTS,S/AS01 delivery during the pilot were higher than the cost per dose for other newly introduced 


vaccines such as PCV or Rotavirus at US$ 0.84 (range: $0.48 to $1.38, economic)[26]. However, 


RTS,S/AS01 estimates are comparable to the costs of HPV vaccine pilot implementation[26]. The interim 


cost estimates show that the resources needed to deliver RTS,S/AS01 may be generally comparable with 


other new vaccines. However, comparisons of the current results to findings from the literature should 


be made cautiously, acknowledging that the methods and the delivery strategies are different, and 


these estimates are drawn from ongoing pilot studies rather than a full national introduction. 


6.3.6 Interpretation of feasibility findings 


Although at this time the primary decisions regarding a broader recommendation for RTS,S/AS01 are to 


be based primarily on safety and impact considerations, the available feasibility data are encouraging. 


This assessment is based on the following observations:  


• Despite RTS,S/AS01 being a new vaccine delivered through EPI and requiring an expanded 


schedule, reasonably high coverage of the first three doses was achieved in all three pilot 


countries. This was achieved in a relatively short time period and in the context of substantial 


challenges to the health system due to the COVID-19 pandemic. It is too early to assess fourth 


dose coverage, although preliminary information suggests drop-out rates between dose 3 and 


dose four have been around 19-30%. 


• Malaria vaccine introduction did not have an impact on the uptake of routine vaccinations, nor 


did it have an impact on health care seeking behaviours for febrile illness, use of ITNs, or other 


child health activities such as deworming.  


• Malaria vaccine uptake was 69-75% among children who had not used an ITN in the previous 


night before the survey, suggesting the vaccine was reaching children who may have lower 


access and have lower use of other malaria prevention measures.  


• In general, care givers and health care providers had positive attitudes towards the vaccine. 


Further work is required to improve community sensitization and engagement; work with health 


care providers on guidance around provision of missed or off-schedule doses and reduction of 


missed opportunities for vaccination (including other EPI vaccines); and assure proper data 


recording tools are available.  


• Estimates on cost of RTS,S/AS01 delivery during the pilot were comparable to costs of HPV 


vaccine pilot implementation.   
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7 Review of RTS,S/AS01 Phase 3 trial results (2009 - 2014) 


7.1 History, technical specifications, and previous clinical trial results 


The development history, technical specifications, and information on clinical trials with RTS,S/AS01 


trials preceding the Phase 3 trial are described in detail in the JTEG report “Background paper on the 


RTS,S/AS01 malaria vaccine.” 


7.2 Phase 3 trial - summary of results 


The RTS,S/AS01 trial methods and results have been summarized and published both in peer reviewed 


literature[27] and as summary reports for WHO meetings to consider recommendations (JTEG report). 


The following sections summarize this information briefly; for additional details the original references 


should be consulted. 


RTS,S/AS01 is the first and, to date, only vaccine to show a protective effect against malaria among 


young children in a Phase 3 trial. This multisite trial was conducted over 5 years at 11 sites in seven sub-


Saharan African countries (Burkina Faso, Gabon, Ghana, Kenya, Malawi, Mozambique and the United 


Republic of Tanzania). The trial was conducted in settings with improved access to quality care, high 


coverage and use of LLINs, and there was very low mortality among children enrolled in the trial.  


Vaccine efficacy: When four doses of RTS,S/AS01 were given to children aged 5–17 months at first 


vaccination the vaccine efficacy was 39% (95% CI, 34–43) against clinical malaria and 29% (95% CI, 6–46) 


against severe malaria during a median of 48 months follow-up(according to protocol analysis) (MAL 055 


Phase 3 trial results, Lancet 2015). The vaccine reduced severe malaria anaemia, the most common 


manifestation of severe malaria in moderate to high transmission areas, by 61% (95%CI 27─81) and the 


need for blood transfusions by 29% (95% CI 4─47). Among 5–17-month children who received four 


doses, vaccine efficacy against malaria-related hospitalization was 37% (95%CI 24, 49) during the full 


observation period. The Phase 3 data summarized in the JTEG report and WHO position paper indicate 


that a fourth RTS,S/AS01 dose given 18 months after the third dose provided sustained vaccine efficacy 


against clinical and severe malaria in children aged 5–17 months. This result suggested that three doses 


alone had no effect on the overall incidence of severe malaria, the apparent protective effect in the first 


18 months being balanced by a relative increase in cases in the period from 18 months to the end of the 


trial[3]. 


Impact: Among participants in the 5–17 month age category who received a 3-dose schedule or a 4-dose 


schedule, the estimated numbers of cases of clinical malaria averted by study end (M2.5-SE) were 1363 


(95% CI, 995–1797) and 1774 (95% CI, 1387–2186) per 1000 vaccinated children, respectively. Because 


of the high frequency of malaria in endemic countries, with children suffering many bouts of malaria 


each year, the absolute impact was considerable despite the modest vaccine efficacy[27]. The largest 


numbers of cases averted per 1000 vaccinees were at sites with the greatest disease burden, reaching 


more than 6500 cases averted per 1000 children vaccinated with 4 doses.  


Modelled public health impact and cost-effectiveness: A comparison of four mathematical models 


enabled the assessment of RTS,S/AS01’s potential public health impact and cost-effectiveness[28].This 


was carried out using Phase 3 clinical trial clinical malaria outcome data for the 5–17 month age group 
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with follow-up time of 32 months or longer to generate estimates of cases, deaths, and disability-


adjusted life-years (DALYs) averted over a 15-year period[28]. The models assumed that vaccine 


implementation was added to existing levels of malaria control interventions and treatment. With an 


assumed coverage of 90% for the first 3 doses, with 80% of these individuals receiving the fourth dose 


(72% coverage overall), all models predict a substantial additional public health impact of RTS,S/AS01 in 


settings with PfPR2-10 between 10% and 65%[28]. In these settings, median modelled estimates range 


from 200 to 700 deaths averted per 100 000 children vaccinated with a four-dose schedule, and 10% to 


28% of all malaria deaths averted in vaccinated children aged <5 years. Public health impact and cost-


effectiveness tended to be greater at higher levels of transmission.  


At an assumed vaccine price of US$ 5 per dose and a PfPR2–10 of 10–65%, the models predicted a 


median incremental cost-effectiveness ratio compared with no vaccine of $30 (range 18–211) per 


clinical case averted and $80 (44–279) per DALY averted for the three-dose schedule, and of $25 (16–


222) and $87 (48–244), respectively, for the four-dose schedule. Higher incremental cost-effectiveness 


ratio (ICERs) were estimated at low PfPR2–10 levels. These predictions of RTS,S/AS01 cost-effectiveness 


per DALY averted are positive and comparable with other new vaccines based on mathematical models. 


Estimates for ICERs for clinical cases and DALY’s averted were also calculated for vaccine prices at US$ 2 


and $10 per dose[28]. 


Safety: No fatal adverse events were assessed as causally related to RTS,S/AS01 vaccination. In the 5–17 


month age category, from the first dose to the trial end, serious adverse events (SAEs) were slightly less 


frequent in the RTS,S/AS01 groups than in the control group. In this age group, febrile convulsions were 


an identified risk in RTS,S/AS01 recipients in the 7 days following vaccination, but overall seizures were 


balanced among children who received RTS,S/AS01 and those who received the comparator vaccine 


(possibly due to a reduction in malaria-related seizures). Febrile seizures resolved without long-term 


consequence and are not unique to this vaccine[3]. 


Two safety signals were identified during the trial for which causality has not been established: 


meningitis (any cause) and cerebral malaria. Among 5–17 month olds in the 20 months following the 


first RTS,S/AS01 dose, meningitis was reported in 16 of the 5948 participants in the RTS,S/AS01 group, 


and in 1 of the 2974 participants in the control group, a relative risk of 8.0 (95%CI, 1.1–60.3). From study 


month 21 until trial end, 2 cases of meningitis were reported in the RTS,S/AS01 4-dose group (n=2681), 


3 cases in the 3-dose group (n=2719), and 0 cases in the control group (n=2702). Cases were clustered at 


2 of 11 the study sites, located outside of the meningitis belt (Kombewa, Kenya and Lilongwe, Malawi), 


from which 64% of the meningitis cases in the 5-17 month age group were reported. Of note, there was 


no clustering of cases relative to time of vaccination, and no increase in risk was seen in the younger age 


category. A variety of pathogens, including bacterial and viral, were responsible for the meningitis. In 


addition, there was a remarkably low number of meningitis cases in the comparator group of the older 


age category (1 case over 4 years). In the same age group, in an unplanned subgroup analysis from study 


months 0 to 20, 13 cases of possible cerebral malaria (by expert review) occurred in the combined 3- 


and 4-dose RTS,S/AS01 group compared to 7 in the control group. From study month 21 until trial end, 


there were 7 cerebral malaria cases in the 4-dose RTS,S/AS01 group, 8 cases in the 3-dose RTS,S/AS01 


group, and 2 cases in the control group[3]. 
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A post hoc analysis showed an imbalance in mortality among girls, with about 2-fold higher deaths 


among girls who received RTS,S/AS01 than among girls who received comparator vaccines (p=0.001); 


the ratio of deaths among boys was slightly lower in the RTS,S/AS01 arms versus the control arm. A 


relationship between the RTS,S/AS01 vaccine and these findings has not been established.  


The WHO advisory bodies and EMA concluded that all of these described safety signals may have arisen 


by chance. The signals were not seen in a pooled analysis of 2981 children who received RTS,S/AS01 


during Phase 2 trials[3] nor have the potential meningitis, cerebral malaria or mortality signals been seen 


in the more than 4000 children who received RTS,S/AS01 in two recently completed trial, one to 


evaluate alternative dosing regimens and a second to measure efficacy with annual boosters in highly 


seasonal areas. The signals were not seen in a pooled analysis of 2981 children who received RTS,S/AS01 


during Phase 2 trials[3] nor have the potential meningitis, cerebral malaria or mortality signals been seen 


in the more than 4000 children who received RTS,S/AS01 in two recently completed trial, one to 


evaluate alternative dosing regimens and a second to measure efficacy with annual boosters in highly 


seasonal areas. The pilot evaluations and a Phase 4 study (further explained below) have been designed 


to provide further information. 


7.3 RTS,S/AS01 immunogenicity 


Background information on RTS,S/AS01 immunogenicity is provided in the JTEG report. In the Phase 3 


trial there were very few non-responders to RTS,S/AS01. Anti-CS antibody geometric mean titres (GMTs) 


were highest at one-month post-vaccination, but did not return to the original level with a fourth dose 


(Figure 11).  


 


Figure 11: Anti-CS geometric mean titres in 5–17-month age category (labelled as “children”) and 6–12-week-


old age category (“infants”) in pivotal Phase 3 trial (per-protocol population for immunogenicity). Provided by 


GSK 
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The absolute GMT value was higher in the 5–17-month age group compared to the 6-12 week age group 


at each time point following vaccination, as previously noted in Phase 2 studies. There was site-to-site 


variation in GMTs. In the 5–17-month age category there was no clear correlation between anti-CS IgG 


and protection against disease (Figure 12). 


 


Figure 12: Vaccine efficacy by tertile of anti-CS antibody concentration (ATP population) in 5-17 month age 
category (R3C, 3-dose schedule). Error bars represent 95% confidence interval. t1-3: tertile 1-3 of anti-cs titre 
post vaccination. Provided by GSK on request 


In a modelling analysis of the Phase 3 trial data examining the association of the titres of anti-CS 


antibody with the incidence of clinical malaria, analysis showed: 1) anti CS antibody titres were higher in 


5-17 month olds than in 6-12 weeks olds; 2) immunogenicity of the fourth dose was strongly associated 


with immunogenicity after primary vaccination; 3) anti-CS antibody titres waned according to a biphasic 


exponential distribution , with 5-17 month olds showing a short half-life component (45 days [95% 


credible interval 42-48 days) and a long lived component, 591 days (557-632); 4) after primary 


vaccination, 12% of the response was estimated to be long-lived, rising to 30% after a booster dose; and 


5) an anti-CS titre of 121 EU/ml (98-153) was estimated to prevent 50% of infections[11]. In addition to 


anti-CS antibody titres, immunogenicity data from both challenge studies[29] and the Phase 3 study[29] 


suggest that the avidity of anti-CS IgG, particularly to the C-terminus domain of CSP, is also associated 


with vaccine efficacy. Although most data on immunogenicity of RTS,S/AS01 derive from subjects in 


Africa, Europe and North America, it has also been shown be immunogenic in healthy Thai adult 


volunteers[30]. 


As noted, antibody titres after the fourth dose did not reach levels seen after the first three doses 


consistent with efficacy also not being as high. The reasons for this are not fully understood. One 


hypothesis is that high titre hepatitis B antibodies induced by first three doses would interfere with 
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subsequent induction of anti-CS immunogenicity. Perhaps a more likely hypothesis, supported by the 


lower anti-CS titres elicited in malaria- immune than naïve adults[31] is that increasing exposure to CS – 


whether through repeated malaria infection or vaccination - leads to hypo-responsiveness of B cell 


lymphocytes. First described for meningococcal and pneumococcal polysaccharide vaccines[32], this 


phenomenon reflects the recruitment and differentiation of fewer antigen-specific B cells into 


successive responses, with the B cell reservoir being exhausted by repeat and/or high-dose antigen 


exposure. This has two implications: 1) the booster dose is a fourth dose; 2) the capacity of subsequent 


doses to “reactivate” immunity and protection is unknown and difficult to predict. 


Prior to the pivotal Phase 3 study, there was a consistently reported association between IgG that binds 


CS and protection from infection, but not from disease. This is consistent with the pre- erythrocytic 


biological target of the vaccine. It is possible that complete protection occurs in some volunteers, but in 


high transmission settings most vaccinees do eventually develop malaria, suggesting that the proportion 


completely protected is probably small. This needs to be taken into account in interpreting associations 


of immune responses and efficacy, as partial protection from infection might be expected in most 


individuals. This also implies that vaccinated individuals, during the initial period when protected against 


malaria, also experience less exposure to blood-stage parasites and therefore may have a deferred 


development of naturally acquired blood stage immunity[31] which may later render them more 


susceptible to adverse effects of malaria infection as vaccine efficacy wanes compared to those who 


have not been vaccinated.  
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8 Additional data since Phase 3 trial completion and recommendation 


for pilots in 2015 


8.1 Long-term follow-up Phase 3 trial  


Participants in the Phase 3 trial from 3 sites (Korogwe, Tanzania; Kombewa, Kenya; Nanoro, Burkina 


Faso) were followed for an additional three years following the main study, for a total of 6 years (for 


those age 6-12 weeks at initial study enrolment) or 7 years (5-17 month age group). The primary 


outcome of interest was the incidence of severe malaria[33]. 


Among the 1739 older children (aged 5-7 years during the follow-up) and 1345 younger children (aged 


3-5 years during follow-up), there were a total of 66 cases of severe malaria during the three-year 


follow-up period. In the older age category, the overall incidences of severe malaria per person year at 


risk were 0.004 (95% CI 0 to 0.33) in the 4-dose group, 0.007 (0.001 to 0.052) in the 3-dose group, and 


0.009 (0.001 to 0.066) in the control group (Figure 13). In older children, vaccine efficacies against 


severe malaria over the entire follow-up period of 6-7 years in older children were 36.7% (14.6 to 53.1) 


for the 4-dose group and 10.1% (-18.1 to 31.6) for the 3- dose group; in younger children these were 


31.0% (4.7 to 50.0) for the 4-dose group and 34.2% (8.7 to 52.6) for the 3-dose group. 


Participants were also followed for incidence of clinical malaria during the three years, and no additional 


benefit of vaccination was seen during the extended three-year follow-up period. In the older children, 


the overall vaccine efficacy against clinical malaria during the entire 6–7-year period remained positive; 


23.7% (15.9-30.7) for the 4-dose group and 19.1% (10.8-26.7) for the 3-dose group. In one site with 


intense seasonal transmission (Nanoro), there were more episodes of clinical malaria among vaccine 


recipients during the extended follow-up than in the control group; in the 4-dose group the vaccine 


efficacy against clinical malaria was –30.3% (-59.5 to –6.4), and in the 3-dose group it was –26.0% (-56.0 


to –6.4). Nonetheless, in Nanoro there was still overall (6–7-year period) benefit of vaccination, with a 


vaccine efficacy against clinical malaria of 13.8% (3.3 to 23.1) for the 4-dose group and 7.2% (-4.2 to 


17.5) for the 3-dose group. Among younger children, there were no significant differences among 


groups in terms of clinical malaria incidence during the three-year follow-up.  


In both age categories, no vaccine related severe adverse events or potential immune related disorders 


were reported during the three years of additional follow-up. Meningitis cases were reported 


infrequently and there was no imbalance observed among groups.  
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Figure 13: Incidence of severe 


malaria in children from the 


older age category (A–D) and the 


younger age category (E–H) in 


the intention-to-treat population 


(A, E) Korogwe. (B, F) Kombewa. 


(C, G) Nanoro. (D, H) Overall. 


Older age category included 


children aged 5–17 months; 


younger age category included 


infants aged 6–12 weeks. 


M0=time of the first dose 


administration in the initial 


study. M20=20 months after the 


first dose in the initial study. 


M21=21 months after the first 


dose in the initial study. Error 


bars represent 95% Cis[33]  


 


 


 


 


 


 


 


Overall, the extended follow-up study showed that over the 6–7-year period following RTS,S/AS01 


vaccination, the incidence of severe malaria declined in children regardless of treatment group. 


Although there was no evidence of continued vaccine efficacy against severe malaria during the 


additional three years of follow-up, neither was there evidence of increased susceptibility (age shift to 


older children). During the entire 6-7 year period, vaccine efficacy against severe malaria remained 


significantly positive for children receiving 4 doses in both age categories, and for those receiving 3 


doses in the 6-12 week age group. Although there was an age shift with an increase in clinical malaria 


relative to the control group during the extended follow-up period in the vaccinated 5 to 17 month-old 


children at the only intensely seasonal transmission site (Nanoro), the overall benefit of vaccination 
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against clinical malaria during the whole trial period remained. Thus, children in areas with moderate to 


high perennial malaria transmission who received 3 or 4 doses of RTS,S/AS01 benefitted for at least 7 


years after vaccination, and did not have an excess risk of clinical or severe malaria. In some intensely 


seasonal settings, where almost all of the malaria transmission occurs in a 4-5 month period, vaccinated 


children may experience a limited period of increased risk of clinical malaria relative to unvaccinated 


children, but overall would benefit from vaccination with a 4 dose schedule. Noting these results, MPAG 


assessed that these data provided providing further reassurance on the absence of an age shift effect in 


immunized children and reinforced the safety profile of the vaccine[34]. 


8.2 Revisiting the need for a 4th dose  


As noted in Section 7, vaccine efficacy over the full follow-up period was higher in 5-17-month-old 


children who received a 4th dose; efficacy appeared to decline in the period following the fourth dose in 


a way similar to that seen following the first three doses. Thus, the impact on clinical malaria with a 


fourth dose would be greater than without a fourth dose.  


In addition, among 5–17-month-old-children who only received three doses of RTS,S, the initial 


reduction in severe malaria was counterbalanced by an increase in severe malaria around 18 months 


after the initial vaccine course, presumably due to waning immunity. This age shift effect has been 


noted among recipients of other malaria-control interventions when the intervention is withdrawn. 


Presumably when the intervention group is then compared to a contemporaneously followed control 


group in the same population who did not receive the intervention and who develop immunity through 


repeated episodes of natural infection, the intervention group is at comparatively higher risk of malaria 


and severe disease for a limited period.  


This age shift in severe malaria was most marked in higher transmission settings, possibly because 


participants in the control group developed immunity through natural infection more rapidly. 


Importantly, an age shift in severe malaria was not observed up to the end of the follow-up period 


among children vaccinated at 5-17 months of age who received a fourth dose. It remained unclear at the 


time of the 2015 WHO recommendation whether there would be a substantial age shift in severe 


malaria following waning immunity after the 4th dose or whether there might be an excess in severe 


malaria cases overall among children who received 3 doses compared with children in the control group. 


As noted previously, subsequent information from long-term follow-up showed the lack of an age shift 


in severe malaria after the 4th dose and demonstrated that the age shift after 3 doses was time limited 


and without excess severe malaria cases.  


At the time of the 2015 WHO recommendation, based on the expected added protection from clinical 


malaria and overall lack of efficacy against severe malaria among children who received the 3-dose 


schedule, a 4th dose of RTS,S/AS01 was felt to be essential. However, additional data exploration and 


analyses have provided an opportunity to revisit this assumption.  


First, at the time of the initial analysis of severe malaria risk in 5–17-month-old children between the 3 


and 4 dose groups, it was assumed that up until the time of the 4th dose, the 3 and 4 dose groups were 


equivalent, and thus were treated as a single group in analysis. However additional analysis revealed 
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that, in the pre 4th dose period, there was a higher risk of severe malaria in those randomized to the 3-


dose arm than those randomized to the 4-dose arm (Figure 14).  


 


Figure 14: Vaccine impact before and after receiving the 4th dose (intention-to-treat population). Severe 


disease incidence per person year (MAL 055, aggregated over all clinical trial sites for 5-17 month cohort ITT 


population) plotted every 8 months after dose 1 is administered. The dotted line represents when dose 4 is 


given, month 0 indicates time of dose 1, month 2 completion of dose 3 and month 20 administration of dose 


4. A difference between the 3-dose and 4-dose groups is apparent before the fourth dose is given (Annex 1). 


Further analysis by GSK at the request of WHO indicated no problem with randomization, the difference 


therefore arose by chance. The risk of clinical malaria was similar in the 2 arms. However, this 


unexpected difference may have complicated the interpretation of the data over the whole study period 


and contributed to a potential overestimation of the importance of the 4th dose.  


Second, the modelling groups at Swiss TPH and Imperial College were engaged to estimate thresholds of 


vaccine coverage that predict impact—in particular, what levels of coverage (overall and for the fourth 


dose) were sufficiently high to be considered good public health value. The models (which were 


validated with data from the extended follow-up of a subset of children from the Phase 3 trial) predicted 


a small incremental impact of the fourth dose, with over 90% of impact achieved with the 


administration of the first 3 doses[5]. The modelers were unable to reproduce the extent of the age shift 


observed in the Phase 3 trial. These estimates and inability to reproduce the extent of the age shift are 


consistent with the 2015 modelling analysis[28]. Given these observations, which, along with data from 


the long-term follow-up study of a subset of Phase 3 participants demonstrating a lack of any excess of 
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severe malaria among children who did not receive a fourth dose suggest that receipt of a fourth dose is 


not critical, the Framework for WHO Recommendation on RTS,S/AS01 concludes “The policy 


recommendation for broader use of RTS,S/AS01 need not be predicated on attaining high coverage 


(including coverage of the fourth dose). High coverage for a newly introduced vaccine is frequently not 


attained until several years after the start of implementation.” Further information on the impact of the 


4th dose will be generated during the last two years of the MVIP. 


8.3 Seasonal use 


As noted previously, the anti-CSP antibody kinetics for RTS,S/AS01 show peak levels shortly after 


completion of the 3-dose regimen with rapid decline over the ensuing six months, associated with 


correspondingly high initial vaccine efficacy during this period. In the pivotal Phase 3 trial, vaccine 


efficacy against clinical malaria in 5-17 month old children was 67.6% in the 6 months following the third 


dose[3].This observation has stimulated interest in consideration of use of RTS,S/AS01 in areas of highly 


seasonal malaria transmission, such as the Sahel region in Africa, or other areas with high seasonality. 


The proposed strategy would be to deliver a primary 3 dose regimen in young children (5-17 months) 


immediately prior to the onset of the 4-6 month transmission season. Subsequent booster doses could 


then be delivered to these children annually, again just prior to the transmission season, to provide 


additional protection over and above what could be achieved with ITNs during this period of greatest 


risk[35]. 


To evaluate a seasonal vaccination strategy, an individually-randomized, controlled trial was conducted 


in young children (5-17 months) in Burkina Faso and Mali to assess whether vaccination with the malaria 


vaccine RTS,S/AS01 was non-inferior to seasonal malaria chemoprevention (SMC) with monthly 


amodiaquine plus sulfadoxine-pyrimethamine in preventing uncomplicated malaria and/or whether the 


interventions combined were superior to either alone in preventing uncomplicated malaria and severe 


malaria-related outcomes (Annex 4). SMC is a strategy recommended by WHO for malaria prevention in 


areas of highly seasonal malaria transmission, where most malaria cases occur during an approximate 4 


month period; SMC is approximately 75% efficacious in preventing uncomplicated and severe malaria[14]. 


A total of 6861 children were randomized to receive SMC (2287), RTS,S/AS01 (2288), or both (2286). Of 


these, 1965, 1988 and 1967 children respectively received the first dose of study vaccines and were 


followed over a three-year period.  


The incidence of uncomplicated clinical malaria in the SMC, RTS,S/AS01 and combined groups was 305, 


278 and 113 per 1000 person-years at risk, respectively. The hazard ratio (HR) comparing RTS,S/AS01 to 


SMC was 0.92, (95% confidence interval (CI): 0.84, 1.01), which excluded the pre-specified non-


inferiority margin of 1.20. The incidence of clinical malaria, hospital admissions with severe malaria and 


deaths from malaria was 62.8% (95% CI 58.4, 66.8), 70.5% (95% CI: 41.9, 85.0) and 72.9% (95% CI: 2.91, 


92.4) lower in the combined group than the SMC alone group. The incidence of these outcomes was 


59.6% (95% CI: 54.7, 64.0), 70.6% (95% CI: 42.3, 85.0) and 75.3% (95% CI: 12.5, 93.0) lower in the 


combined group than the RTS,S/AS01 alone group.  


Five children given RTS,S/AS01 developed febrile convulsion the day after vaccination but recovered 


without sequelae. No other serious adverse events were assessed by the investigator to be related to 
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vaccination. Eight cases of clinically suspected meningitis occurred: four in the chemoprevention alone, 


three in the RTS,S/AS01 alone, and one in the combined group. These were investigated by lumbar 


puncture, but none had proven meningitis. There was no evidence of increased mortality or hospital 


admissions in girls who received RTS,S/AS01.  


In this large study, seasonally targeted RTS,S/AS01 was safe and non-inferior to SMC in preventing 


uncomplicated malaria. The safety signals observed in the Phase 3 trial were not observed in this trial. In 


addition, the combination of these interventions was associated with substantially lower incidence of 


uncomplicated malaria, severe malaria and death from malaria. 


8.4 Fractional dose RTS,S/AS01  


The first RTS,S/AS01 CHMI trial was conducted over 20 years ago to evaluate three different adjuvant 


formulations using AS02 formulation (a water-in-oil precursor to the liposome based AS01). Although 


significant high VE was shown after CHMI challenge 3 weeks following vaccine dose 3, it was 


hypothesized that the observed high vaccine efficacy in one arm that received a fractional dose (1/5 


normal) was a chance finding due to small numbers, and was not further investigated at that time. 


The potential value of a fractional third dose was revisited two decades later in another CHMI study in a 


Phase 2a controlled open label study in the US when 16 adults were vaccinated using different vaccine 


schedules (one with delayed dose 3). Results showed highest efficacy after CHMI at 3 weeks post dose 3, 


in the group that received a delayed dose 3 (VE 86.7% [95% CI 66.8-94.6]).  


Following this, five different fractional dose regimens (n=26 participants per arm) were explored in 


another CHMI study, using two different formulations: paediatric (RTS,S/AS01E = 25ug RTS,S and an 


adjuvant system containing 25 ug of Monophosphoryl Lipid A, QS-21, and liposomes in a 0.5 ml dose) 


and adult (RTS,S/AS01B = 50ug RTS,S and an adjuvant system containing 50 ug of Monophosphoryl Lipid 


A, 50 ug of QS-21, and liposomes in a 0.5 ml dose[36]. Regimen timing and dosages are summarized in 


Table 2. 


Table 2. Vaccine dose details for all study treatment groups (Moon et al)34   


  


Challenge was conducted 3 months after the last vaccination. The vaccine efficacies of the different 


regimens are summarized in Figure 15.  
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Figure 15: Vaccine efficacy in the prevention of P. falciparum parasitaemia for all five study groups. Error bars 


indicate 95% confidence intervals[36]. 


Vaccine efficacies were similar among the 3-dose groups, with the lowest point estimate of efficacy in 


the 2-dose group (Adu1Fx), suggesting that a universal 3-dose formulation could be used across age 


groups. Although these VEs were lower than the result seen in the previous two fractional dose trials, it 


is important to note that challenge in those studies occurred 3 weeks after the last dose, as opposed to 


3 months; thus, a lower VE would be expected.  


A field trial is currently ongoing in Kenya and Ghana evaluating fractional dose regimens in children 5-17 


months of age. Five study groups (n=300 each) have been enrolled:  


1. Control: Rabies vaccine at 0,1,2 months 


2. R012-20: RTS,S/AS01 at 0,1,2 months full dose with full dose booster at 20 months (Phase 3 trial 


regimen) 


3. R012-14: RTS,S/AS01 at 0,1,2 months full dose with full dose booster at 14 months  


4. R01-Fx2-14: RTS,S/AS01 at 0,1 full dose, 1/5 fractional dose at 2 months with fractional booster 


at 14 months  


5. R01-Fx7-20: RTS,S/AS01 at 0,1 full dose, 1/5 fractional dose at 7 months with fractional booster 


at 20 months  


A preliminary interim analysis at 20 months showed that: 


• The fractional dose regimens were not superior to the standard regimen over either 6.5 or 12 


months for the same outcomes 
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Vaccine efficacy against clinical malaria was significant in all groups compared to rabies control group: 


Reactogenicity was similar as with the Phase 3 trial, and no safety signals were noted. Antibody kinetics 


were similar to what was observed in the Phase 3 trial, and there were no significant differences in 


antibody avidity among RTS,S/AS01 groups. The incidence of severe malaria was reduced by ~40% in all 


RTS,S/AS01 groups compared with the control group (Personal communication, Christian Ockenhouse, 


MD, PATH). 
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9 Modelled public health impact and cost-effectiveness estimates 


Mathematical modelling of the public health impact and cost effectiveness of RTS,S has been updated 


for perennial settings (Section 9.1) by Imperial College and SwissTPH and for seasonal settings (Section 


9.2) by Imperial College. The reports for each are available in Annex 8.   


9.1 Perennial settings 


9.1.1 Overview 


Beginning in 2015 with the conclusion of the Phase 3 trial, modelled predictions of RTS,S/AS01 malaria 


vaccine public health impact and cost-effectiveness were produced to complement empirical 


observations from trial data and, more recently, the MVIP. Initial modelled predictions were produced 


by multiple groups using harmonized inputs that drew on data from the RTS,S/AS01 Phase 3 clinical 


trials and malaria disease burden studies. Results from the 2015 analysis predicted a substantial public 


health impact and high cost-effectiveness of the RTS,S/AS01 vaccine across the wide range of settings 


modelled. At US$ 5 per dose and a PfPR2-10 of 10–65%, the estimated median incremental cost-


effectiveness ratio was $25 (16–222) per clinical case averted and $87 (48–244) per DALY averted 


respectively, for the four-dose schedule[28]. 


The modelling analysis was updated to generate impact and cost-effectiveness estimates across a range 


of generic transmission settings using a combination of existing RTS,S/AS01 evidence and MVIP data, 


including the following: previously validated, modelled disease and vaccine parameters, and 


assumptions and cost of delivery estimates from the MVIP.   


9.1.2 Model inputs and data sources 


Model inputs and assumptions are summarized in Table 3 below. For both the OpenMalaria and 


Imperial College models, the underlying model structure and vaccine parameterization has remained 


stable since the previous round of modelling. Key differences in model inputs include more 


comprehensive coverage and cost of delivery data that have become available from the MVIP. In 


previous analyses, RTS,S/AS01 costs were estimated based on vaccine and immunization supplies 


including freight and wastage only, and were a likely underestimate of the cost of delivery. Here, the 


recurrent cost of delivery as observed during the MVIP was added to the vaccine costs. The recurrent 


cost of delivery, which excludes the introduction/initial set-up costs, may be more representative of the 


program delivery cost in the long run as the set-up costs for the MVIP countries were a substantial 


component of overall costs. Furthermore, modelers relied on recurrent costs because the sub-national 


introduction of RTS,S/AS01 in pilot countries meant that introduction costs were spread across a smaller 


number of doses delivered during the MVIP, particularly when compared to a full national roll out. 


Where applicable, ranges shown in parentheses in Table 3 (vaccine coverage, cost of delivery) were 


explored in a sensitivity analysis. All costs are in US dollars. In addition to using updated cost of delivery 


estimates, revised assumptions for vaccine coverage were used to produce updated modelled 


predictions. In 2015, vaccine coverage for the first 3 doses was assumed to be 90%, with a drop of 20% 


from the third dose to the fourth, resulting in 72% coverage of the fourth dose. Using data from the 


MVIP, and feedback from the 2015 model, for this analysis vaccine coverage was assumed to be 80% for 
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the first three doses, with a 20% drop off from the third dose to the fourth dose, resulting in 64% 


coverage for the fourth dose. It should be noted however, that as yet MVIP data on fourth dose 


coverage is limited. For all scenarios, fully vaccinated children were defined as those who received the 


first 3 doses of the schedule. 


Table 3: Data sources and model assumptions. 


 Assumption Data Source Changed 
since 2015 
report 


Demographics Constant population size and demography with an 
average life expectancy at birth of 46.6 years. 


Penny et al 
(2015) 


No 


Transmission 
intensity 


Parasite prevalence among 2–10-year-olds between 3% 
and 65%, representing current transmission levels in 
Africa. 


Malaria Atlas 
Project  


No 


Case management Effective coverage (i.e., treatment with parasitological 
cure) for clinical malaria is 45%. Access to care for severe 
malaria varied by model. 


Penny et al 
(2015) 


No 


Other interventions 
(ITN, IRS, ACT, SMC, 
health care access) 


Predictions assume that current interventions in place at 
the start of vaccination remain at static levels. 


Penny et al 
(2015) 


No 


Vaccine efficacy and 
waning 


Model predictions of RTS,S efficacy against infection 
profiles based on fitting to Phase 3 trial efficacy.1 


Penny et al 
(2015) 


No 


Vaccine schedule Three doses of vaccine given at 6, 7.5, and 9 months old 
(6–9-month implementation) with a scheduled fourth 
dose at month 272 The first two doses of the primary 
series are assumed to have 0% efficacy. 


Penny et al 
(2015) 
 


No 


Vaccine coverage 80% (range 50%–90%) coverage assumed for the first 
three-doses; we assumed a 20% drop-off in coverage for 
the fourth dose (64% coverage, range 40%–72%). 


MVIP Yes 


Seasonality Perennial transmission (no seasonality). Seasonal trends in 
rainfall, and therefore mosquito density, were assumed to 
be constant throughout the year.3 


Penny et al 
(2015) 


No 


Vaccine price US$ 5 (range $2–$10) per dose. 
$6.52 (range $2.69–$12.91) when including injection and 
reconstitution syringes, safety boxes, freight, insurance, 
and wastage. 


Penny et al 
(2015) 


No 


Cost of delivery 
estimate 


We assumed an (economic, recurring) cost of delivery per 
dose of US$ 1.62 (range $0.96–$2.67). 


Interim cost 
of delivery 
estimates 
from MVIP 


Yes  


Cost of malaria case 
management 


Costs are estimated by severity of illness and cover first-
line antimalarial drugs, diagnostics, and related supplies 
including freight and wastage. We assumed full 
compliance and adherence with the age dosage. The same 
costs were applied to all settings, ranging from US$ 1.07 
to $2.27 per uncomplicated case, and from $21.78 to 
$55.58 per severe case. 


Penny et al 
(2015) 


No 


1 The Phase 3 trial included data from 11 trial sites with different transmission intensities, and observations of efficacy against 
clinical and severe disease at 3-month intervals in each trial site for a median of 48 months follow-up. In 2015, both modelling 
groups calibrated the efficacy properties, including decay, of RTS,S, by replicating the trials in-silico and matching to 
uncomplicated malaria impact in the trials site. 
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2 This is not the schedule of 6, 7, 9 and 24 months, but the previous model uses 27 months and that was assumed for the 
updated analysis as well.  


3 Results of the seasonal use case for RTS,S are included elsewhere in this report.  


 


9.1.3 Results  


The vaccine impact and cost-effectiveness predictions in 2-10 year old children are summarized across 


parasite prevalence levels ranging from 10%–50% (Table 4, Figure 16). Predictions of the potential public 


health impact of the RTS,S/AS01 vaccine remain largely unchanged, as both modelling groups used the 


same malaria transmission and vaccine impact models that were used for the analyses performed in 


2015, with minor adjustments to some parameters. The cost per DALY averted and cost per clinical case 


averted predictions (Table 4, Figure 16: D, E and F) have marginally increased based on the updated 


additional cost of delivery predictions. Central estimates of cost-effectiveness from individual models 


still fall within the range of those presented in 2015, and are consistent with a prediction that 


RTS,S/AS01 is cost-effective compared with standard norms and thresholds. The relative impact of the 


added cost of delivery predictions is larger at the lower (US$ 2) assumed cost per dose level.  


Table 4: Public health impact and incremental cost-effectiveness ratios (ICER) for 4-dose schedule at 


15 years of follow-up in regions with a parasite prevalence among 2–10-year-olds of 10–50%.   


 Median estimate (range) 


 Swiss TPH model Imperial College Model 


Percentage of malaria deaths averted in children 
younger than 5 years 


9.2% (8.7% to 10.1%) 18.6% (13.6% to 20.8%) 


Percentage of clinical cases averted in children 
younger than 5 years 


13.2% (11.2% to 14.6%) 20.9% (20.1% to 23.6%) 


Malaria deaths averted per 100 000 fully 
vaccinated children (receives at least 3 doses)1 


417 (205 to 540) 448 (315 to 534) 


Malaria clinical cases averted per 100 000 fully 
vaccinated children 


108,824  
(46978 to 121182) 


101,413  
(57839 to 145301) 


ICER (US$) per DALY averted   


   $2 per dose $50 (42 to 120) $52 (43 to 78) 


   $5 per dose $97 (81 to 230) $103 (86 to 151) 


   $10 per dose $175 (146 to 412) $187 (157 to 274) 


ICER (US$) per clinical case averted   


   $2 per dose $31 (25 to 46) $14 (10 to 26) 


   $5 per dose $59 (48 to 89) $28 (19 to 50) 


   $10 per dose $105 (87 to 160) $52 (35 to 91) 


1 The SwissTPH model deaths include those directly attributable to the disease and those caused by co-morbidities. The 
absolute number of deaths (and how RTS,S impacts them) can differ between models which can result in similar deaths averted 
per 100 000, despite there being a different percent of deaths averted 


Estimates show the median and range of model predictions across transmission settings. Of note, 


summary statistics are not directly comparable between the current analysis and Penny et al (2015)[28], 


because of the way the estimates are presented. These updated predictions show the median and range 
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of model predictions (at 80% coverage), whilst predictions from Penny et al (2015)[28] show the median 


(range) across four models’ medians (at 90% coverage). Additionally, the estimates in Table 4 show the 


summary statistics over a PfPr range of 10-50%, whereas in the previous predictions a PfPr range of 10-


65% was used. 


 


Figure 1610. Summary of impact and cost-effectiveness predictions for RTS,S/AS01 across transmission 
settings of 3-65%.  


Figure 16 reflects the full range of possible PfPr from 3% to 65%. Panels in the top row show 


predictions of impact of A) clinical cases, B) hospitalizations, and C) malaria deaths averted per    


100 000 fully vaccinated children, as a function of baseline parasite prevalence among 2–10-year-


olds (PfPr2-10) from Imperial (blue bars) and Swiss TPH (mauve bars) models. Bars represent the 


median estimate and the error bars represent the 95% credible intervals. Panels in the bottom row 


show the cost per DALY averted as a function of PfPr2-10 for an assumed cost per dose of D) US$ 2, E) 


$5 and F) $10 for Imperial (blue lines) and Swiss TPH (mauve lines) models. Lines represent the 


median estimate and shaded areas represent the 95% credible intervals. 


9.1.4 Interpretation of results 


Both the Swiss TPH and Imperial College models predict a positive public health impact of the 


introduction of RTS,S/AS01 in settings with PfPr2-10 between 10% and 50% over a 15-year time horizon, 


which is consistent with previously published estimates. Vaccine impact increased with increasing 


coverage. Compared with the previous 2015 analysis, the cost per case and DALY averted have slightly 


increased due to the inclusion of more comprehensive information on cost of delivery, RTS,S/AS01 is still 


considered cost-effective by general thresholds and standards. 
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9.2 Seasonal settings 


9.2.1 Background  


Data from a trial assessing the individual and combined impact of seasonal use of RTS,S/AS01 and SMC 


(Annex 4) as well as the Imperial College individual-based transmission model of P. falciparum malaria 


were used to estimate the population level impact of a seasonally targeted RTS,S schedule. Details on 


the model validation results, transmission model parameters, impact and cost-effectiveness estimates 


are provided in Annex 8. The cost-effectiveness of this approach was considered either alone or in 


combination with SMC. Model comparisons were made across two seasonality archetypes, characteristic 


of the seasonality patterns across the Sahel and Sub-Sahel region. Three potential vaccination strategies 


were considered (see Table 5).  


Table 5: Potential vaccination strategies modelled for a seasonally targeted schedule 


Vaccination Strategy Key features (potential advantages) 


EPI vaccination: age-based priming 


series, age-based additional doses. 


• Age at first vaccination fixed at 5 or 6 months of age. 


• Uses existing EPI vaccine infrastructure and current contacts to 
deliver RTS,S.  


Seasonal vaccination (SV): 


seasonal priming series, seasonal 


fourth and fifth doses 


• Calendar month of first vaccination fixed.  


• Peak vaccine efficacy of primary series and additional doses are 
aligned with time of peak risk.  


• Once the infrastructure for seasonal doses is established, it may be 
possible to provide more vaccine doses in childhood. 


• Dose schedule changes could result in heightened efficacy of 
additional doses compared to EPI scheduling.  


Hybrid vaccination: age-based 


priming series, seasonal fourth and 


fifth doses 


• Age at first vaccination fixed at 5 or 6 months of age.  


• Uses EPI vaccine infrastructure.  


• Peak efficacy of additional doses are aligned with time of peak risk.  


• Once the infrastructure for seasonal doses is established, it may be 
possible to provide more vaccine doses in childhood.  


 


The model structure cannot capture Hybrid vaccination strategies with the main results showing only EPI 


and seasonally targeted RTS,S schedule deployment. Further population-level modelling of a Hybrid 


strategy is underway. 


9.2.2 RTS,S impact – seasonally targeted vaccination compared to EPI vaccination 


Over a 15-year period, the model simulations showed that seasonally targeted RTS,S schedule resulted 


in greater reductions in cases and deaths than EPI vaccination across all endemicity settings in both 


seasonal and highly seasonal settings. An additional fifth dose and higher fourth and fifth dose efficacy 


increased this impact (Figure 17). 


Considering the effect of seasonality, the incremental benefit of seasonally targeted RTS,S schedule over 


EPI (defined as the proportion of additional events averted with a seasonally targeted RTS,S schedule 


versus EPI schedule) was larger in highly seasonal settings compared to seasonal settings (average 75% 
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additional cases and 64% additional deaths averted vs 60% additional cases and 55% additional deaths 


averted).  


 


 


This is likely a result of the burden of malaria being concentrated in a shorter time period in highly 


seasonal settings compared to in seasonal settings where burden is more uniformly spread over 5–6 


months. The benefit of seasonally targeting vaccines was reduced when considering the impact per 100  


000 fully vaccinated children due to the increased number of doses delivered in the seasonally targeted 


RTS,S schedule (Figure 17: 1B, 1D).  


However, despite seasonally targeted RTS,S schedule resulting in the largest reductions in malaria cases 


and deaths, modelling results showed the EPI vaccination strategy to be more beneficial during 10–20 


months of age (when children are at higher risk of severe malaria outcomes), due to the disparity in ages 


of the first vaccine dose between strategies (Annex 8). A Hybrid strategy that uses EPI delivery for the 


primary series could potentially be more impactful than seasonally targeted RTS,S schedule by 


preserving a young age at first vaccination and retaining the benefits of seasonally targeted fourth and 


fifth doses (Annex 8).  


Figure 17: Cumulative clinical cases averted over 15 years as a function of baseline PfPR2-10  (four settings 


representative of medium to high transmission intensity are shown) and seasonality A&C) per population and 


B&D) per 100 000 fully vaccinated children. Coverage is fixed at 80% for the first three doses with a 20% drop off 


for the fourth and fifth doses 
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9.2.3 RTS,S impact with SMC delivery 


The model simulations indicated the combination of RTS,S and SMC to be significantly more impactful 


than either intervention alone in seasonal settings. The combination of seasonally targeted RTS,S 


vaccination strategy + SMC resulted in a greater number of cases and deaths averted compared to EPI 


vaccination strategy + SMC (Figure 18). The inclusion of SMC alongside a vaccination schedule also reduces 


the effect of disparity in age at first vaccination between seasonally targeted RTS,S vaccination and EPI 


vaccination (Annex 8).  


On average, the seasonally targeted RTS,S vaccination strategy averted an additional 61% more cases than 


SMC alone with the EPI vaccination strategy averting an additional 31%. When interventions were 


combined, the additional impact of vaccination over SMC was higher in seasonal settings than in highly 


seasonal settings. This may reflect the greater importance of protection conferred by RTS,S outside the 


peak transmission season, in areas where transmission is less seasonal, when SMC is in place to address 


the burden during the peak months. 


 


 


  


Figure 18: Cumulative clinical cases and deaths averted over 15 years per population as a function of baseline 


PfPR2-10 (four representative of medium to high transmission intensity are shown) and seasonality. Coverage is 


fixed at 80% for the first three doses with a 20% drop off for the fourth and fifth doses. SMC coverage at 75%. 
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9.2.4 Cost-effectiveness  


Details on cost-effectiveness modelling are provided in Annex 8. As no seasonal delivery cost data or 


introduction data are yet available for RTS,S, seasonal costs were assumed equivalent to EPI vaccination 


costs informed by MVIP data.  


Incremental cost-per-case and cost-per-DALY averted for each intervention compared with no vaccine, 


for an assumed cost per dose of US$5, were lowest at intermediate to high levels of baseline PfPR2-10. 


ICERs were generally less than $100 per DALY averted and $20 per case averted for a PfPR2-10 of more 


than 20% for all vaccination schedules (Annex 8, Figure A14). Overall, the model estimated that ICERs 


were marginally lower for the seasonal vaccination strategies (i.e., more cost-effective) despite the 


higher number of overall doses delivered (Annex 8, Table A5).  


When added to SMC, the cost of vaccination was generally less than $160 per DALY averted and $50 per 


case averted for all vaccination schedules (Annex 8b, Figure A14). ICERs were lower for seasonally 


targeted RTS,S schedules compared to EPI schedules (Annex 8b, Table A6).   


9.2.5 Interpretation of results 


Population-level modelling indicates that seasonally delivered RTS,S vaccination in seasonal settings  


results in greater absolute reductions in malaria cases and deaths over 15 years compared to RTS,S 


delivery though an EPI vaccination strategy. However, although seasonal vaccination strategy may avert 


more cases than the EPI strategy, further exploration of seasonal vaccination clinical trial data and 


model results highlight the potential for seasonal vaccination strategies to result in delayed first 


vaccination depending on birth month leaving children at risk of malaria in their first transmission 


season.   


Reductions in malaria morbidity and mortality are greatest when vaccines are delivered in combination 


with Seasonal Malaria Chemoprevention (SMC), with seasonal vaccination strategy + SMC predicted to 


result in the largest burden reductions.   


Cost-effectiveness analysis, while illustrative, suggests that all delivery strategies (routine EPI, SV, 


hybrid) are cost-effective at a cost per dose of US$ 5 in seasonal settings with medium to high 


transmission intensity. Both trial and modelling results indicate RTS,S vaccination would be a cost-


effective addition to existing SMC programmes. When considering RTS,S vaccination in seasonal settings 


the potential achievable coverage will likely determine the most beneficial delivery approach. 


10 Equity considerations  


The vast majority of malaria illness and death occur in Africa and in children under 5 years of age.  


Malaria disproportionately affects the poor and those living in rural areas. HIV exposure, HIV infection or 


chronic malnutrition, all of which frequently overlap geographically with areas of malaria endemicity, 


are additional risk factors for malaria illness or death[37, 38]. Although progress has been made in 


improving equity for malaria control interventions, in some countries, access to malaria control 


measures differ by SES and rural/urban settings[6]. The RTS,S malaria vaccine has been tested and proven 


safe in children with HIV or those with malnutrition.   
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Evidence from the midline household surveys in the 3 pilot countries show that the RTS,S vaccine was 


delivered equitably by sex and by socio-economic status, the exception being Malawi, where vaccine 


coverage during the first 24 months of vaccine introduction was 58% for children in the lowest socio-


economic status and 68% among children in the highest socio-economic status. Because of the broad 


reach of the vaccine, and relatively rapid uptake to reach a high proportion of age-eligible children, 


layering of the malaria vaccine and ITNs has increased access to at least one malaria prevention tool (ITN 


or malaria vaccine) among vulnerable children. 
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11 Overall RTS,S SAGE/MPAG Working Group assessment and summary 


of key recommendations for SAGE/MPAG consideration  


11.1 Assessment of vaccine safety 


A substantial amount of new information is now available to address the questions raised by 


SAGE/MPAG in 2015 following the Phase 3 trial on the safety, impact, and feasibility of RTS,S/AS01 as a 


malaria prevention intervention, to inform a potential recommendation on broader use of the vaccine. 


In particular, in the first two years of the MVIP, designed to respond specifically to the outstanding 


questions on the public health use of the vaccine, it has been demonstrated that the vaccine can be 


delivered successfully. The RTS,S/AS01 vaccine has been incorporated by the MoH in the EPI 


programmes in Ghana, Kenya, and Malawi using the routine systems for new vaccine introduction, and 


uptake has been good in all three countries, reaching or exceeding expectations for a new vaccine with a 


novel schedule, even in the context of the COVID-19 pandemic and response. The MVPE has been 


conducted according to protocol and at high quality. The statistical analysis was conducted according to 


the published Statistical Analysis Plan.   


Additional data on safety from sources outside of the MVIP have also become available since the last 


SAGE/MPAG meeting in 2015. These additional data include: 1) long-term follow-up of a subset (>3000 


children) of the Phase 3 trial participants for an additional three years after conclusion of the main 


study; 2) a seasonal use study in more than 6000 children assessing the individual and combined impact 


of RTS,S/AS01 and SMC; and 3) a trial in about 1200 children of different fractional dose regimens of 


RTS,S/AS01.  


Based on the safety data available from the MVIP, a large, structured pilot introduction, through which 


more than 1.7 million RTS,S/AS01 vaccine doses were provided, and from these additional sources, the 


Working Group concurs with the MVIP DSMB that no evidence of a causal relationship between the 


RTS,S/AS01 vaccine and the 3 potential safety signals – cerebral malaria, meningitis, or mortality by 


gender, has been found.  


This conclusion comes following the DSMB and Working Group review of the primary outcome 


measures on safety from the MVPE, 24-months after vaccine introduction (Annex 6). Analysis of the data 


showed that the safety signals seen among 10,306 infants and children who received RTS,S/AS01 in the 


Phase 3 clinical trial of RTS,S/AS01 (2009-2014), and which were considered possible chance findings, 


were not present. The signals were not seen in the pilot implementation after 652,673 children received 


their first dose (and 494,745 their third dose) in implementation areas where the vaccine was provided, 


or among the 10,032 age-eligible children admitted to the sentinel hospitals (4,870 from 


implementation areas), during the period from start of vaccination in 2019 until 30 April 2021.  


The DSMB and Working Group concluded that the MVPE results showed comparable burden for 


meningitis, cerebral malaria, and gender-specific mortality among age-eligible children living in 


implementation areas and those in the comparison areas, with results consistently showing risk ratios 


near 1 (i.e., no association) for probable meningitis, cerebral malaria, and the vaccine-gender interaction 


with mortality. In addition, estimates comparing the risks in intervention areas with those in comparison 
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areas were inconsistent with the corresponding risk ratio point estimates (adjusted for vaccine 


coverage) observed in the Phase 3 trial. In other words, the hypotheses that there was a causal 


association between the vaccine and those specific three risks were rejected. Consistent with this 


observation, no safety signals were detected during the extension period of the long-term (7-year) 


follow-up study of a subset of children enrolled in the Phase 3 trial, nor in the seasonal use or fractional 


dose trials.  


The GSK-sponsored Phase 4 post-authorization study continues, as part of the risk management plan 


with the EMA, and will accrue additional data on safety, with data cleaning and an interim analysis 


planned for 2023, around the end of the MVIP and a final analysis planned in 2025.   


The Working Group does not consider it necessary to wait until further data have accrued to conclude 


on the safety of the RTS,S/AS01 vaccine. The primary concern regarding the 4th dose was around the loss 


of protection against severe malaria among children who received only 3 doses during the Phase 3 trial. 


However, the long-term follow-up study and re-analysis of the Phase 3 data indicate that the age shift in 


severe malaria cases was limited in duration, without an excess in severe malaria cases in children who 


received only 3 doses. The Working Group notes that in the Phase 3 trial there was no excess in 


meningitis cases in the children who received 3 doses vs 4 doses after month 20, when the 4th dose was 


provided (3 meningitis cases in the 3-dose arm and 2 cases in the 4-dose arm after month 20 until study 


end); there was no excess in possible cerebral malaria in the children who received 3 doses vs 4 doses in 


the Phase 3 trial after month 20 (8 cases in the 3-dose arm and 7 cases in the 4-dose arm); and the 


gender imbalance in mortality was observed prior to month 20, and if causally associated with the 


vaccine, should have been observed during the first 24 months after vaccine introduction. 


11.2 Assessment of impact 


The DSMB and Working Group concluded that the MVPE findings demonstrated clinically and 


statistically significant effectiveness of the RTS,S/AS01 vaccine against severe malaria and that this effect 


was assessed as consistent with the effect observed in the Phase 3 trial and indicated a beneficial impact 


of the vaccine. As expected, there was insufficient power at this point to detect an effect on mortality 


(~13 500 child deaths were recorded through the mortality surveillance system, while to achieve 90% 


power to demonstrate a 10% reduction in mortality, 24 000 deaths will need to have accumulated). 


Nonetheless, the 7% impact on mortality (not statistically significant) measured through the MVPE is 


consistent with what would be expected if malaria contributes to about 30% of deaths in young children 


(based on a 25% reduction in severe malaria as a proxy for malaria related mortality). The conclusions 


regarding a positive impact of the vaccine in routine use were based on the following: 


• The number of events accrued were adequate to demonstrate significant benefit for preventing 


severe malaria. For mortality, the number of accrued events had not yet reached the target 


sample size, so the analysis was not yet adequately powered. 


• The pooled analysis indicated that RTS,S/AS01 vaccine significantly reduced the incidence of 


severe malaria in the implementation areas, and hospital admissions with a positive malaria 


test; a non-statistically significant reduction in all-cause mortality (excluding accidents/trauma) 


was also seen. 
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The Working Group recognizes the added benefit of delivering the RTS,S/AS01 vaccine using a seasonal 


vaccination strategy in areas of highly seasonal transmission, with demonstrated VE against clinical and 


severe malaria, malaria-specific mortality and all-cause mortality. The Working Group also acknowledges 


the potential benefit of seasonal vaccination in areas of perennial transmission with seasonal peaks.   


11.3 Assessment of feasibility 


At this juncture, the decisions regarding a broader recommendation for RTS,S/AS01 are to be based 


primarily on safety and impact considerations. However, the available feasibility data are very 


encouraging. This assessment is based on the following observations:  


• Despite RTS,S/AS01 being a new vaccine delivered through EPI and requiring an expanded 


schedule, reasonably high coverage of the first three doses was achieved in all three pilot 


countries. This was achieved in a relatively short time period and in the context of substantial 


challenges to the health system due to the COVID-19 pandemic, indicating strong demand by 


parents and acceptance by health workers who deliver the vaccine.  


• It is too early to assess fourth dose coverage, although preliminary information suggests drop-


out rates between dose 3 and dose 4 have been around 19-30%, not an unexpected range for 


the first months of implementation of a new vaccine provided during the 2nd year of life, and 


provided using routine strategies alone without supplemental activities. It is notable that the 


coverage rates reached were in the context of an ongoing pandemic. The level of uptake of the 


fourth dose indicates that the fourth dose can be delivered; the continuation of the pilots will 


provide lessons learned on best practices to increase fourth dose coverage.  


• Malaria vaccine introduction did not have an impact on the uptake of other routine childhood 


vaccinations, ITN use, health care seeking behaviours for febrile illness, or other child health 


interventions such as the provision of vitamin A or deworming.  


• The malaria vaccine was delivered equitably, with no difference in delivery by sex, nor major 


difference by socio-economic status. 


• Malaria vaccine uptake during the first 18 months of implementation was 69-75% among 


children who had not used an ITN, suggesting the intervention was reaching children who have 


lower access or use of other malaria prevention measures. Thus, the malaria vaccine increases 


the reach and reduced inequities to access to malaria prevention interventions.  


• In general, care givers and health care providers had positive attitudes towards the vaccine. 


Further work is required with health care providers to look for opportunities to provide missed 


vaccine doses (for all childhood vaccines), and improved understanding on how to ensure the 


provision of doses to children who present late for vaccination. Proper data recording tools are 


needed to assist with the implementation of the above.  


• Estimates on cost of RTS,S/AS01 delivery during the MVIP were comparable to costs of HPV 


vaccine pilot implementation; comparisons of these estimates to those available from routine 


new vaccine introductions (outside of pilots) should be made with caution, as methods and 


delivery strategies may differ during routine new vaccine introduction.  
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11.4 RTS,S/AS01 in the context of other malaria control interventions 


RTS,S/AS01 is a complementary tool for prevention. LLINs remain a proven and cost-effective 


intervention. SMC is an effective intervention for areas with highly seasonal malaria. IPTi, although not 


widely deployed, provides added protection during the first year of life. And IRS, although limited in use, 


also is efficacious. Access to quality case management is essential when malaria illness occurs regardless 


of the preventive measures in place. The WHO Global Malaria Programme supports malaria control 


approaches that are flexible and tailored to local context. Adequate funds for the recommended malaria 


control interventions, and to support the tailored approach to malaria control, should be allocated to 


ensure their deployment and coverage to maximize impact. 


11.4.1 RTS,S/AS01 and seasonal malaria chemoprevention 


When RTS,S/AS01 was delivered, in the context of a controlled trial, as a primary series before the 


seasonal increase in malaria incidence in highly seasonal transmission settings in Burkina Faso and Mali, 


followed by yearly booster doses before the start of the malaria transmission season, it was 


demonstrated to be non-inferior to four annual courses of seasonal malaria chemoprevention (SMC) 


with SP-AQ in protecting against uncomplicated clinical malaria over a period of three years. 


Furthermore, a combination of RTS,S/AS01 and SMC was superior to RTS,S/AS01 or SMC alone in 


reducing the incidence of uncomplicated clinical malaria, hospital admissions with severe malaria and 


deaths from malaria.     


The combined impact of RTS,S/AS01 and SMC was impressive; compared to SMC alone, the combination 


significantly reduced episodes of severe malaria by 70%, severe malaria anaemia by 68%, all cause 


deaths by 53%, and malaria deaths by 73%. Importantly, subsequent single annual doses of RTS,S/AS01 


delivered just prior to the seasonal incidence increase provided continued additional benefit of a similar 


magnitude in the three years following the initial primary series. The trial has entered an extension 


phase to measure the added benefit of continuing annual dosing beyond 2 booster doses. Modelled 


estimates of impact are high, including when the initial 3 dose series is provided as part of routine 


immunizations followed by annual boosts, and the strategy is estimated to be cost-effective.  


Thus, the combination of seasonal chemoprevention and seasonal vaccination with RTS,S/AS01 (primary 


series and annual boosting) , appears to be a promising approach to increase the operational 


effectiveness of the malaria vaccine by deploying it just prior to the high transmission seasons. This 


strategy may be well-suited to areas in Africa with highly seasonal malaria transmission or with 


perennial transmission with seasonal peaks, though it has yet to be evaluated in these settings. For 


example, in such areas, it is possible that it could be used as an alternative to the 4-dose schedule as 


evaluated in MVIP, with the primary series either being provided just before the peak season, through a 


campaign, followed by two (or more) annual boosts, or it could be provided through the routine EPI 


programme, with the primary series beginning around 5 months of age, and followed by two annual 


boosts.  
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11.5 Conclusions and recommendations for SAGE/MPAG consideration  


The RTS,S SAGE/MPAG Working Group recommends that RTS,S/AS01 should be provided at a 


minimum of 4 doses to reduce malaria disease and burden in children from 5 months of age living in 


countries in sub-Saharan Africa with moderate to high malaria transmission. The RTS,S/AS01 vaccine 


has an acceptable safety profile, and its introduction results in a significant reduction in severe malaria, 


an acceptable surrogate indicator for the likely impact on mortality. The Working Group notes that the 


vaccine provides substantial added protection against malaria illness and death even when provided in 


addition to a package of existing interventions which are known to reduce the malaria burden. The 


introduction of a vaccine at this time would come when progress in recent years has stalled in malaria 


control in Africa, when our current tools are threatened by drug and insecticide resistance, and when 


malaria remains a primary cause of illness and death in African children, with more than 260 000 child 


deaths from malaria annually. 


In areas of moderate to high, perennial malaria transmission, the vaccine should be provided as a 3-dose 


primary series, starting from around 5 months of age and with a minimal interval between doses of 4 


weeks. For children who are delayed in receiving their first dose, vaccination should be started before 18 


months of age. A fourth dose should be given between about 12 and 18 months after the 3rd dose (i.e., 


at around 18 months to 2 years of age), however there can be flexibility to optimize delivery. The 


minimal interval between the 3rd and the 4th dose should be 4 weeks.  


In areas with highly seasonal malaria or areas with perennial malaria transmission with seasonal peaks, 


the RTS,S SAGE/MPAG Working Group recommends that consideration should be given to the option of 


providing the RTS,S/AS01 vaccine seasonally, with potential 5-dose strategies including:  


1) For all children under 5 years of age who have already completed the 3-dose primary series 


through routine administration, provide annual dose(s) just prior to the peak transmission 


season, or 


2) For all children 5-17 months of age, give the 3-dose primary series monthly as a “campaign” just 


prior to the peak transmission season and then in subsequent years provide an annual dose just 


prior to peak seasons.  


The RTS,S SAGE/MPAG Working Group makes this recommendation for possible 5-dose seasonal malaria 


vaccination strategies based on available data.  The Working Group understands that this trial is 


continuing with additional doses provided to children up until the age of 5 years, and final results will 


contribute evidence on vaccine efficacy beyond 5 doses. The Working Group also notes that providing 


the first dose from 5 months of age may limit opportunities for integration with the delivery of other 


vaccines and/or for protection of children slightly younger (i.e., 4 months).    


The Working Group notes that the careful and intentional monitoring for the safety signals seen in the 


Phase 3 trial, through quality data collection at sentinel hospitals and through community-based 


mortality surveillance, has revealed no evidence that the safety signals observed in the Phase 3 trial 


were causally related to the RTS,S/AS01 vaccine. Thus, the Working Group does not recommend special 


mechanisms be put in place to look for these signals during expansion of vaccine use or adoption by 


other countries.  
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WHO should lead the development of a Framework to guide where the initial limited doses of a malaria 


vaccine should be allocated, through a transparent process that incorporates input by key parties, with 


appropriate representation and consultation. This Framework should include dimensions of market 


dynamics, learning from experience, scientific evidence for high impact, implementation considerations, 


and social values, including fairness, and equity. 


The MVIP should continue as previously planned for an additional two years to 1) measure the impact of 


the introduction of RTS,S/AS01 on mortality; and 2) measure the added benefit of the fourth dose (the 


Working Group noted that in the Phase 3 clinical trial, the impact on severe malaria was only seen 


among children who had received 4 doses of the vaccine but there was impact on clinical malaria among 


children who received only 3 doses, though lower than that observed on children who had received 4 


doses). Data collection on severe malaria and safety endpoints should continue. Any revisions or 


modifications concerning the recommendation for the fourth dose can be made at the end of the pilots.  


11.6 Research recommendations  


The Working Group recommended a number of areas for monitoring, evaluation, and research. None of 


these are meant to be obstacles to the broader implementation of the RTS,S/AS01 vaccine.  


• Data from the MVPE and other studies show no evidence that the safety signals observed in the 


Phase 3 trial were causally related to the RTS,S/AS01 vaccine. Strengthening of national 


pharmacovigilance systems is highly desirable to detect unanticipated adverse effects of this 


vaccine and any other newly introduced vaccines, as well as for vaccines already in use. 


• The MVIP will continue to monitor for or collect data on safety and impact, and on the value of 


the fourth dose through to the end of the programme and in the planned case control study.   


• Based on experience in the three pilot countries, the MVIP will also provide information on how 


best to achieve coverage of the 4th dose. 


• Monitoring and evaluation around flexible schedules and implementation strategies are 


encouraged; this includes monitoring and evaluation around implementation strategies for 


RTS,S/AS01 seasonal vaccination.  


• Vaccine effectiveness studies following widespread introduction of RTS,S/AS01 are encouraged. 


 


The following research are recommended for the following areas, with the PAG noting that none are 


prerequisite prior to expanded use of RTS,S/AS01. 


(1) areas with moderate to high malaria transmission with perennial transmission 


• Through the MVIP, continued collection and monitoring data on safety and impact through the 


end of the programme and in the planned case control study, and on the added benefit of the 


fourth dose. 


• Through the MVIP, collect additional information on how best to achieve coverage of the 4th 


dose, and its impact on severe malaria and mortality.  


• Added or synergistic effect of RTS,S/AS01 when given in conjunction with expanded IPTi. 


(2) areas with highly seasonal malaria or areas with perennial malaria transmission with seasonal peaks 
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• Operations research around the delivery of seasonal vaccine dosing, including around annual 


pre-season dosing after a primary series given through the routine health clinics in areas of 


perennial or seasonal transmission.  


• Further evaluation will be required to determine how best to deliver the combination of SMC 


and seasonal malaria vaccination in areas of high malaria burden in the Sahel, sub-Sahel, and 


areas of perennial transmission with seasonal peaks.  


• Safety, immunogenicity, and effectiveness of annual doses beyond dose 5. 


• Planned follow-up of the ongoing seasonal malaria vaccination trial and case-control study, and 


evaluation of any age shift effect of clinical or severe malaria cases in immunized children 


(relative to the control group) after ceasing vaccination.  


(3) both areas (1) and (2): 


• Parasite genotype monitoring to detect any emergence of vaccine escape mutants – in context 


of broader use of RTS,S/AS01 


• Co-administration of RTS,S/AS01 with typhoid conjugate, Meningococcal, and inactivated polio 


vaccines, and other antigens as appropriate.   
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Annex 7: Reports of the extraordinary meetings by the African Advisory Committee on Vaccine Safety 


(AACVS) and the Global Advisory Committee on Vaccine Safety (GACVS) (August 2021) 


Annex 8: Modelled public health impact and cost effectiveness of RTS,S/AS01 in seasonal and perennial 


settings (August 2021) 


Annex 9: GRADE and Evidence to Recommendation table on the use of malaria vaccine 
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I. EXECUTIVE SUMMARY 


The intention of this proposed Framework for Policy Decision (FPD) document is to provide relevant 


background and information and to present the Working Group recommendations to the World 


Health Organization (WHO)’s Strategic Advisory Group of Experts (SAGE) on Immunization and the 


Malaria Policy Advisory Committee (MPAC) on how the data generated by the Malaria Vaccine 


Implementation Programme (MVIP) can be used, as they become available, to inform policy decisions. 


The Framework will provide an opportunity for discussion and alignment of views prior to key time 


points for recommendations by the SAGE and MPAC to WHO regarding the broader use of the 


RTS,S/AS01 malaria vaccine.  


To develop the Framework, a Working Group was established of representatives from WHO advisory 


bodies involved in malaria vaccine policy decision making. They reviewed data and information that 


led to the 2016 WHO malaria vaccine position paper, and data and information that has emerged since 


then. Background was provided on the MVIP, along with a summary of policy precedents on malaria 


interventions and prior SAGE policy decisions on vaccines, to facilitate Working Group discussions 


around a series of FPD key questions. 


Existing data and information – leading up to and incorporated in the 2016 WHO malaria vaccine 


position  


Phase 3 trial: RTS,S/AS01 has been developed over more than three decades by GlaxoSmithKline 


(GSK), including through a collaboration, begun in 2001, with PATH's Malaria Vaccine Initiative. 


RTS,S/AS01 is the first and, to date, only vaccine to show a protective effect against malaria among 


young children in a Phase 3 trial (MAL-055). This multisite trial was conducted at 11 sites in seven 


African countries and showed a vaccine efficacy, when given in four doses to children aged 5–17 


months at first vaccination, of 39% (95% CI, 34–43) against clinical malaria and 29% (95% CI, 6-46) 


against severe malaria during a median of 48 months follow-up [1]. The vaccine reduced severe 


malaria anaemia, the most common manifestation of severe malaria in moderate to high transmission 


areas, by 61% (95%CI 27─81) and the need for blood transfusions by 29% (95% CI 4─47)[4]. The Phase 


3 data indicated that a fourth RTS,S/AS01 dose given 18 months after the third dose provided 


sustained vaccine efficacy against clinical and severe malaria in children aged 5–17 months. This result 


suggested that three doses alone had no effect on the overall incidence of severe malaria, the 


apparent protective effect in the first 18 months being balanced by a relative increase in cases in the 


period from 18 months to the end of the trial [1].   


Because of the high frequency of malaria in endemic countries, with children suffering many bouts of 


malaria each year, the absolute impact was considerable despite the modest vaccine efficacy. Among 


participants aged 5–17 months at first vaccination who received a 3-dose or a 4-dose schedule, the 


estimated numbers of cases of clinical malaria averted by study end (M2.5-SE) were 1363 (95% CI, 


995–1797) and 1774 (95% CI, 1387–2186) per 1000 vaccinees, respectively. The largest numbers of 


cases averted per 1000 vaccinees were at sites with the greatest disease burden, reaching more than 


6500 cases averted per 1000 children vaccinated with 4 doses [1].  


During the Phase 3 trial, the vaccine was associated with an increased risk of febrile seizures within 


seven days of vaccination; overall, the risk of seizures was similar among children who received 


RTS,S/AS01 and those who received the comparator vaccine (possibly due to a reduction in malaria-
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related seizures). Two safety signals were identified during the trial for which causality has not been 


established: meningitis (any cause) and cerebral malaria. Among 5 to 17 month olds in the 20 months 


following the first RTS,S/AS01 dose, meningitis was reported in 16 of the 5948 participants in the 


RTS,S/AS01 group, and in 1 of the 2974 participants in the control group, a relative risk of 8.0 (95%CI, 


1.1–60.3). From study month 21 until trial end, 2 cases of meningitis were reported in the RTS,S/AS01 


4-dose group (n=2681), 3 cases in the 3-dose group (n=2719), and 0 cases in the control group 


(n=2702). In the same age group, from study months 0 to 20, 13 cases of possible cerebral malaria (by 


expert review) occurred in the combined 3- and 4-dose RTS,S/AS01 group compared to 7 in the control 


group. From study month 21 until trial end, there were 7 cerebral malaria cases in the 4-dose 


RTS,S/AS01 group, 8 cases in the 3-dose RTS,S/AS01 group, and 2 cases in the control group[1].1 A post 


hoc analysis showed an imbalance in mortality among girls (all ages), with about 2-fold higher death 


rate among girls who received RTS,S/AS01 than among girls who received comparator vaccines 


(p=0.001); the ratio of deaths among boys was slightly lower in the RTS,S/AS01 arms versus the control 


arm [2]. The Phase 3 trial was conducted in settings with improved access to quality care and there 


was very low mortality among children enrolled in the trial. The WHO advisory groups and the 


European Medicines Agency (EMA) concluded that all of these described safety signals may have 


arisen by chance [2].  


Regulatory: The EMA, under a process known as Article 58, reviewed data on the quality, safety and 


efficacy of RTS,S/AS01 and issued a positive scientific opinion in July 2015. The positive scientific 


opinion means that the quality of the vaccine and its risk/benefit profile is favourable from a 


regulatory perspective. In its assessment, the EMA applied the same rigorous standards as for 


medicines to be marketed within the European Union [3]. The EMA’s assessment is being updated as 


new data become available and has remained valid since the original issuance. 


Policy: In January 2016, following a joint review of evidence by WHO’s SAGE and MPAC following 


review by the Joint Technical Expert Group on Malaria Vaccines (JTEG), WHO published its position for 


RTS,S/AS01. WHO recommended pilot implementation of the RTS,S/AS01 vaccine in distinct settings 


in sub-Saharan Africa in order to generate critical evidence to enable decision-making about potential 


wider scale use.  


The 2016 WHO position paper called for pilot implementation of the malaria vaccine through phased 


designs and in the context of ongoing high coverage of other proven malaria control measures. The 


pilot implementations would demonstrate the extent to which the protection demonstrated in 


children aged 5–17 months in the Phase 3 trial can be replicated in the context of routine health 


systems, particularly in view of the need for a 4-dose schedule that requires new immunization 


contacts. Other questions identified by WHO to be addressed as part of pilot implementations include 


the extent to which RTS,S/AS01 vaccination impacts all-cause mortality, which could not be 


adequately assessed in the Phase 3 trial owing to the very low overall mortality in the trial; whether 


there is a differential impact in boys and girls; and whether there are excess cases of meningitis and 


cerebral malaria, as identified during the Phase 3 trial, which would suggest that these effects are 


causally related to RTS,S/AS01 vaccination [2].  


1 Safety profile of the RTS,S/AS01 malaria vaccine in infants and children: additional data from a phase III randomized 
controlled trial in sub-Saharan Africa’ (Human Vaccines & Immunotherapeutics; in press) 
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As part of its recommendation from the 2015 review process, the JTEG advised WHO to monitor 


emerging data from the pilot implementations and noted that it would be appropriate for WHO to 


recommend country-wide introduction if concerns about safety have been resolved, and if favourable 


implementation data become available, including high coverage of the fourth dose [4]. 


New data and information – since the January 2016 position paper 


Pilot implementation: Following a call for expressions of interest, Ghana, Kenya and Malawi were 


selected, using standardized criteria, to participate in the pilot implementations [5]. The Programme 


is being implemented over multiple years with activities begun in 2017 and evaluations expected to 


be completed by 2023. RTS,S/AS01 vaccine introduction is anticipated to start in the first half of 2019 


in all countries, upon confirmation of readiness of all relevant components. The Programme consists 


of three components: 


1) Vaccine introduction through national immunization programmes in selected areas of each 


country with moderate to high malaria transmission. The vaccine has received special 


authorization for use in context of the pilot implementations by each country’s national regulatory 


authority following a joint convening by the African Vaccine Regulatory Forum (AVAREF). The aim 


is to reach approximately 360,000 children per year in the selected areas. 


2) A WHO-sponsored pilot evaluation master protocol has been developed for ongoing 
implementation by country-based research partners to conduct studies to: 


• Assess the programmatic feasibility of delivering a four-dose schedule, including new 


immunization contacts, in the context of routine health service delivery;2 


• Evaluate the vaccine’s impact on severe malaria and all-cause mortality;3 and 


• Further characterize vaccine safety in the context of a routine immunization programme, with 


special attention to the safety signals observed in the Phase 3 trial.4 


3) GSK-sponsored Phase 4 studies form part of the RTS,S/AS01 Risk Management Plan agreed 


between GSK and the EMA to further assess vaccine safety, effectiveness and impact in routine 


use [6]. In addition to enhanced hospitalization surveillance, the Phase 4 study will include active 


surveillance through home visits and continuous monitoring of outpatient visits and 


hospitalisations at health care facilities in a subset of areas in which the vaccine is and is not being 


administer. The WHO-sponsored pilot evaluations complement the GSK-sponsored Phase 4 study.  


Evidence and experience from the pilot implementations will inform recommendations on the 


vaccine’s potential use on a wider scale in Africa. The FPD Working Group reviewed expected pilot 


data availability and power calculations of key safety and impact end points. The calculations were 


based on current assumptions included in the statistical analysis plan under development (see Annex 


2 Routine coverage data from the health information systems will be available as the programme unfolds and household 
surveys in 2020/2021 and 2021/2022 will document coverage of doses 1-3 and 4, respectively. 
3 The evaluation of impact on survival will be through community mortality surveillance and is powered to detect a 10% 
reduction in all-cause mortality in each country. This is expected to be complete in 2023. 
4 The potential safety signals identified through the Phase 3 trial will be monitored at a number of sentinel hospitals. Adverse 


events following immunization will also be assessed through routine pharmacovigilance at all health facilities in the pilot 


areas.  
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4) related to expected rate of accrual of relevant disease events and vaccine introduction timelines 


across the three MVIP countries. 


Long-term follow-up of children from 3 of the 11 sites included in the Phase 3 trials (MAL-076): The 


soon-to-be published results of GSK’s MAL-076 study were shared with the FPD Working Group. 


Continued open label monitoring of children who were enrolled in the Phase 3 clinical trial at 3 of the 


11 trial sites5 showed that there was protection against clinical and severe malaria over the total of 7 


years of follow-up and in the 3 additional years of follow-up there was no further imbalance observed 


in meningitis, cerebral malaria, nor sex-specific mortality. Notably, there were very few cases of severe 


malaria observed after the 4 years of follow-up during the Phase 3 trial, presumably due to the 


development of acquired immunity, regardless of whether children received RTS,S/AS01 or 


comparator vaccine. These long-term follow-up results showed no evidence of an overall excess of 


severe malaria in RTS,S/AS01 recipients [7] who received three RTS,S/AS01 doses and no rebound of 


disease after the fourth vaccine dose. The MAL-076 results indicate that the previously observed 


excess in severe malaria among children who received only three doses of RTS,S/AS01, from the time 


that the fourth dose would have been given to the end of the Phase 3 trial, was time limited (see 


Section V for more on MAL-076).6  


Background information on malaria reviewed by the FPD Working Group and on policy precedents for 


introduction of vaccines against other diseases (see Annex 5) 


Immunization: Vaccines are among the most successful public health interventions. Millions of lives 


have been saved and substantial disability averted due to the implementation and scale-up of vaccines 


against other diseases. The FPD Working Group reviewed prior SAGE policy decisions on other vaccines 


to inform questions pertinent to RTS,S/AS01 with attention to the type and quality of data available 


at the time of a recommendation. Rotavirus vaccines, pneumococcal conjugate vaccines (PCVs), and 


dengue vaccine case studies were the most relevant examples for this exercise. 


Malaria: The FPD Working Group reviewed the current status of malaria transmission as well as policy 


precedent for malaria interventions. The 2018 World Malaria Report estimates that over 400,000 


people, mainly young African children, died from malaria in 2017. This is despite considerable progress 


in malaria control since 2000 with the implementation and scale-up of interventions to combat the 


disease. Currently recommended malaria prevention tools—long lasting insecticidal nets (LLINs), 


Intermittent Preventive Treatment in infants (IPTi), Intermittent Preventive Treatment in pregnancy 


(IPTp), indoor residual spraying (IRS), and in areas with highly seasonal malaria, seasonal malaria 


chemoprevention (SMC)—provide substantial protection against malaria morbidity and mortality but 


are at risk due to emerging biological resistance in the malaria parasites and anopheline vectors. The 


last two years have seen a plateau in progress in malaria control and an increased urgency to develop 


and implement new strategies to get malaria control back on track [8]. In contrast to the process for 


SAGE vaccine policy decisions published in position papers, malaria intervention policy decisions have 


not followed a consistent procedure or format for publication.  


5 3 of the 11 Phase 3 trial sites (Korogwe (Tanzania); Kombewa (Kenya); Nanoro (Burkina Faso)) had an additional 3 years of 
follow up. 
6 MAL-076 study results submitted for publication (GSK) 
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The RTS,S/AS01 vaccine may be an important new intervention to add to the current package of 


malaria control interventions - one that is neither drug nor insecticide based, and that can be delivered 


through the existing immunization delivery system. A malaria vaccine provided through the routine 


childhood vaccination programme could reach children not otherwise reached with malaria control 


interventions, including those in the lowest socio-economic strata.  


Below is a summary of the FPD Working Group recommendations; all are further discussed in Section 


III: 


1) The SAGE and MPAC should consider recommending a step-wise approach for review and policy 
decision on broader use of RTS,S/AS01 based on emerging pilot data (see Figure 1).   


– Step 1: A WHO policy recommendation on the use of RTS,S/AS01 beyond the pilot countries 


could be made if and when:  


i. concerns regarding the safety signals observed in the Phase 3 trial (related to 


meningitis, cerebral malaria and sex-specific mortality) are satisfactorily resolved, by 


demonstrating either the absence of a risk of an important size during RTS,S/AS01 


pilot implementation or an assessment of a positive risk-benefit profile despite 


adverse event(s); and  


ii. severe malaria data trends are assessed as consistent with a beneficial impact of the 


vaccine; or  


iii. mortality data trends are assessed as consistent with beneficial impact of the vaccine.  


Based on current assumptions across the three MVIP countries’ related to the expected rate of 


accumulating events and vaccine introduction timings, such data on safety and impact trends 


could be available approximately 24 months after RTS,S/AS01 vaccine introduction in the 


Programme. Updated estimates will be confirmed within a statistical analysis plan when there are 


preliminary data on event rates (see Annex 4). 


– Step 2: Adjustments or refinements to the policy recommendation for broader use of 


RTS,S/AS01 can be made based on the final MVIP data set, with particular focus on the value 


of the fourth dose, expected to be available approximately 50 months after start of 


vaccination in the third MVIP country. 


2) There is a need to resolve safety concerns on meningitis, cerebral malaria, and sex-specific 
mortality to establish the risk-benefit profile of the vaccine, as reassuring safety data are required 
for a policy recommendation.  


3) The policy recommendation for broader use could be made in the absence of data showing 
vaccine impact on mortality. Impact on severe malaria is an acceptable surrogate indicator for 
impact on mortality, and could support a policy recommendation if assessed as consistent with a 
beneficial impact.   


4) A policy recommendation for broader use of RTS,S/AS01 need not be predicated on attaining high 
coverage (including coverage of the fourth dose). High coverage for a newly introduced vaccine is 
frequently not attained until several years after the start of implementation. 


5) Barring substantial adverse impact on the coverage of other vaccines or malaria control 
interventions, the impact of RTS,S/AS01 introduction on the coverage of these interventions 
should not influence the policy recommendation. Rather these indicators should inform strategies 
for implementation, including areas to call attention to or to provide opportunities for 
improvement.  
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6) Cost effectiveness estimates should be regularly refined, as data become available for increasingly 


precise calculations, and presented at appropriate time points. 


7) Expansion within MVIP countries should be synchronized with recommendation for broader use 


across sub-Saharan Africa. 


8) In the context of the step-wise approach to policy recommendations, the pilots should continue 


on to complete data collection to establish the public health value of the fourth dose, including 


assessment of the vaccine’s impact on mortality.  


9) Conflicting data among the MVIP countries would require careful investigation into the reasons 


for differences. The pilots should continue with plans for analysis even if data are delayed or not 


available in all countries. 


10) Criteria that could result in WHO not recommending RTS,S/AS01 vaccine for use or that may lead 
to a decision to defer a policy recommendation to a later time point were recommended by the 
Working Group.  


 


Figure 1: Proposed step-wise approach to policy recommendation 
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II. INTRODUCTION   


In January 2016, WHO published its first malaria vaccine position paper, adopting the joint 


recommendations by the Strategic Advisory Group of Experts on Immunization (SAGE) and the Malaria 


Policy Advisory Committee (MPAC) [2]. Recognizing the importance of malaria as a major cause of 


morbidity and mortality, particularly in sub-Saharan Africa, the need for new malaria control tools, 


and the potential significant contribution of the RTS,S/AS01 malaria vaccine to further reduce malaria 


burden, WHO recommended pilot implementation of the vaccine in sub-Saharan Africa.  


The Malaria Vaccine Implementation Programme (MVIP) has been developed in line with these 


recommendations to address the identified outstanding questions related to the public health use of 


the vaccine. The Programme supports introduction of the malaria vaccine in selected areas of Ghana, 


Kenya and Malawi accompanied by rigorous evaluation of the vaccine’s feasibility, safety and impact 


in routine use. The primary aim of the Programme is to generate additional data to enable a WHO 


policy decision on the broader use of the RTS,S/AS01 malaria vaccine in sub-Saharan Africa.  


A. Purpose of the Framework for Policy Decision 


The Framework for Policy Decision (FPD) on RTS,S/AS01 aims to describe how and when data collected 


through the MVIP will be used to inform a WHO policy recommendation on vaccine use beyond the 


pilots.  


The Framework considers the relative contribution of the collected data on feasibility, safety, and 


impact to a future policy recommendation. It also provides clarity on the expected use of the data in 


anticipation of potential changes in SAGE and MPAC membership between the time the SAGE/MPAC 


recommendations were made (2015) and availability of data from the pilot implementations. It is 


anticipated that funders, potential funders, and manufacturers can refer to the Framework for 


planning purposes. Finally, the Framework is non-binding as other factors might impact a policy 


decision (such as a new highly efficacious intervention). Both SAGE and MPAC supported the 


development of such a Framework during their 2018 meetings.7 


B. FPD Working Group  


The FPD on RTS,S/AS01 Working Group includes representatives from the SAGE, MPAC, IVIR-AC, 


modelling groups, and the MVIP Programme Advisory Group (PAG). The Working Group Terms of 


Reference (see Annex 1) define its operations and specific responsibilities. 


Working group members have reviewed relevant background information and other considerations 


for the RTS,S/AS01 policy decisions. Discussion were structured around key questions for the working 


group to consider in the context of RTS,S/AS01 (see Annex 3).  


The subsequent sections present the Working Group’s recommendations and summarize the 


background information that informed the Framework. 


7 SAGE and MPAC meeting reports, October 2018 
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III. WORKING GROUP RECOMMENDATIONS 


The Working Group is comprised of representatives from advisory bodies involved in malaria vaccine 


policy decision making (See Annex 1 and 2). The following background and information were 


provided during their meetings (see Annex 2) to facilitate their deliberations: 


- Existing data and information that led to the current policy position (Section IV) 


- Data and information that have emerged since then (Section V)  


- Questions posed to the FPD Working Group (Annex 3) 


- Expected availability of evidence from the pilot implementations (Annex 4) 


- Considerations based on precedent from malaria interventions policies, prior SAGE policy 
decisions on other vaccines, and immunization coverage trajectories following new vaccine 
introductions (Section V and Annex 5) 


Recommendation 1: The SAGE and MPAC should consider recommending a step-wise approach for 


review and policy decision on broader use of RTS,S/AS01 based on emerging pilot data.   


Step 1: A WHO policy recommendation on the use of RTS,S/AS01 beyond the pilot countries could be 


made if and when:  


i. concerns regarding the safety signals observed in the Phase 3 trial (related to meningitis, 


cerebral malaria and sex-specific mortality) are satisfactorily resolved, by demonstrating 


either the absence of a risk of an important size during RTS,S/AS01 pilot implementation or 


an assessment of a positive risk-benefit profile despite adverse event(s); and  


ii. severe malaria data trends are assessed as consistent with a beneficial impact of the vaccine; 


or  


iii. mortality data trends are assessed as consistent with beneficial impact of the vaccine.  


Based on current assumptions across the three MVIP countries’ related to the expected rate of 


accumulating events and vaccine introduction timings, such data on safety and impact trends could 


be available approximately 24 months after RTS,S/AS01 vaccine introduction in the Programme. 


Updated estimates will be confirmed within a statistical analysis plan when there are preliminary data 


on event rates (see Annex 4). 


Step 2: Adjustments or refinements to the policy recommendation for broader use of RTS,S/AS01 can 


be made based on the final MVIP data set, with particular focus on the value of the fourth dose, 


expected to be available approximately 50 months after start of vaccination in the third MVIP country.  


Table 1 includes the potential timing of review and key available data from the MVIP based on the 


step-wise approach to policy recommendation.  
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Table 1. Step-wise approach to policy recommendation 


 Step 1 Step 2 


Policy decision Initial policy decision on broader use of 


RTS,S/AS01 if safety signals satisfactorily 


resolved and severe malaria impact data 


trends are assessed as consistent with findings 


from the Phase 3 trial, and mortality data are 


compatible with a beneficial effect of the 


vaccine 


Update or refinement of the policy 


recommendation, if needed, with 


particular focus on value of fourth 


dose  


Potential 


timing of 


review* 


In late 2021, approximately 30 months after 


vaccine introduction in the first country, based 


on approximately 24 months of data across 


MVIP. 


In late 2023, at the end of the pilots, 


based on approximately 50 months of 


data after vaccine introduction in 3rd 


MVIP country.  


Key available 


data from 


MVIP 


 


− Data on potential safety signals identified 
through the Phase 3 trial (meningitis, 
cerebral malaria, sex-specific mortality) 


− Impact on severe malaria and trends in 
impact on mortality 


− Coverage of first 3 doses from 
representative sample household survey 
and from administrative data 


− Approximately 6 months of administrative 
coverage data for dose 4 


− Contextual and behavioural factors related 
to RTS,S/AS01 uptake through first 3 doses 


− Costs of delivering first 3 doses 


− AEFI[1] and pre-specified AESI[2] reported 
through MoH routine pharmacovigilance 
systems 


− AEFI and AESI data collected through 
active surveillance as part of GSK-
sponsored Phase 4 study  


− Information on fourth dose 
coverage  


− Added value of the fourth dose 
with respect to impact on severe 
malaria and mortality 


− GSK-sponsored Phase 4 study 
interim analysis  


 


Not yet 


available 


− Impact on mortality 


− Dose 4 coverage from representative 
sample household survey & administrative 
data 


 


*based on current assumptions across the 3 MVIP countries related to expected rate of accrual of relevant 


disease events and vaccine introduction timelines. Updated estimates will be made when there are preliminary 


data on event rates. 


The FPD Working Group based its recommendation for a step-wise approach on the principle that a 


decision on broader use of the RTS,S/AS01 malaria vaccine beyond the pilot countries be made at the 


earliest possible timepoint when robust evidence is available to ascertain a positive risk-benefit profile 


of the vaccine. In developing these recommendations, the FPD Working Group established a hierarchy 


of data requirements:  


[1] Adverse events following immunization (AEFI) 
[2] Adverse events of special interest (AESI) 
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1. Reassuring safety data are considered of primary importance and a pre-condition for a 


positive policy recommendation; it is critical to understand whether there are causal 


associations between RTS,S/AS01 and any of the safety signals observed in the Phase 3 trial. 


2. Impact is an important consideration, with impact on severe malaria considered an acceptable 


surrogate indicator for impact on mortality; trends should be assessed as consistent with 


beneficial impact of the vaccine. There should be recognition that the impact of the vaccine 


on severe malaria may not necessarily be the same because of what can be achieved during 


clinical trials as compared to pilot implementation. 


3. The policy recommendation for broader use of RTS,S/AS01 need not be predicated on 


attaining high coverage (including coverage of the fourth dose). High coverage for a newly 


introduced vaccine is frequently not attained until several years after the start of 


implementation. 


Providing a policy recommendation as soon as there is sufficiently robust evidence is important not 


only in view of the vaccine’s potential public health impact, but also to provide the advanced signal to 


the manufacturer that may be needed to maintain vaccine production, increase likelihood of 


uninterrupted supply, and trigger financing mechanisms should there be a recommendation for 


broader use of RTS,S/AS01. The FPD seeks to reduce some of the uncertainty around the timing of a 


policy recommendation by indicating a potential policy roadmap as reference for the manufacturer 


and funders’ advanced decision making. The likely dependencies of the policy recommendation need 


to be considered and anticipated, specifically: 


- Manufacturer’s considerations for supply:   


Unlike other vaccines, there is no dual market for RTS,S/AS01. Continued vaccine production by GSK 


after the 10 million doses committed for the Programme are dependent on the outcome and timing 


of: a) policy recommendation for broader use of RTS,S/AS01; b) MVIP countries’ decisions on 


continuous vaccination and expansion to comparison areas; and c) purchase order or funding 


commitment to maintain manufacturing production capacity beyond 2020. GSK will not be in the 


position to maintain on-going manufacturing activities until there is formal commitment to procure 


the vaccine beyond the MVIP. Without continued manufacturing, there will be a gap in supply 


between end of the pilot and start of broader use of the vaccine due to the time required to re-start 


the facility, along with uncertainty around the increased costs. Though endorsement of a FPD does 


not guarantee positive results, a step-wise policy recommendation approach may further enable 


discussions and risk-sharing options among public health partners to ensure continuous supply of 


RTS,S/AS01. Transparency and advance notice are required between GSK and key stakeholders on the 


timing of forthcoming manufacturing decision points. 


- Financing decisions  


Endorsement of a FPD provides guidance on the potential timing of a WHO policy recommendation, 


enables advanced planning on financing decisions and windows for broader roll-out, and also support 


for MVIP countries continuing to vaccinate. 


Furthermore, the endorsement of a FPD could serve as a positive signal while fundraising in 2019 for 


the resources required to complete the Programme. Currently, the MVIP is funded between 2017 and 


2020, but due to the timing of funding cycles there were few commitments made beyond this point 


to complete the Programme from 2021 to 2023.  
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Recommendation 2: There is a need to resolve safety concerns on meningitis, cerebral malaria, and 


sex-specific mortality to establish the risk-benefit profile of the vaccine, as reassuring safety data 


are required for a policy recommendation.  


Under the Article 58 procedure, the EMA’s Committee for Medicinal Products for Human Use (CHMP) 


concluded that the benefits of the vaccine outweigh its risks and issued a positive scientific opinion 


[3] in July 2015. The CHMP noted it had not established that the safety signals identified in the Phase 


3 trial were causally linked to the vaccine, and they could be due to chance. They recommended that 


further data on the signals be obtained through the Manufacturer’s post-marketing Risk Management 


Plan. The January 2016 WHO position paper identified key questions to be addressed as part of pilot 


implementations, including “whether excess cases of meningitis and cerebral malaria identified in the 


Phase 3 trial are causally related to the vaccine” and to determine impact of the vaccine on mortality 


by sex [2]. The WHO-led pilot evaluations8 and the GSK-sponsored Phase 4 study9 have been designed 


to address the safety signals identified in the Phase 3 trial. Additionally, reports of AEFI and pre-


specified AESI captured through the Ministry of Health routine pharmacovigilance systems or the GSK-


sponsored phase 4 study will be reviewed and assessed by the ministries of health and/or national 


regulatory authorities. The MVIP Data Safety and Monitoring Board (DSMB) will review data from all 


of these sources on an ongoing basis and, should safety concerns arise in the pilot implementations, 


could recommend stopping vaccinations to the Programme Advisory Group and WHO leadership. 


The FPD Working Group agreed that resolution of the safety signals is of key importance for a 


recommendation on broader use of the vaccine. Based on current assumptions related to the 


expected rate of accrual of disease events and vaccine introduction timings in the three MVIP 


countries, it is estimated that, if there is no true excess of meningitis, cerebral malaria, and mortality 


in girls, it would be possible to rule out relative risks of these respective events of an acceptable 


magnitude approximately 24 months after vaccine introduction, based on the upper 95% confidence 


level on the relative rate estimates (see Annex 4).  


If an excess of one or more of these adverse events were to be found during the Programme, 


discussions would be required around whether any observed benefits of the vaccine (i.e. reductions 


in severe malaria, anaemia, blood transfusions) would still justify a recommendation for broader use. 


Benchmarking against other vaccines with known risks (e.g. rotavirus vaccine risk of intussusception) 


would be useful. 


Recommendation 3: The policy recommendation for broader use could be made in the absence of 


data showing vaccine impact on mortality. Impact on severe malaria is an acceptable surrogate 


indicator for impact on mortality, and could support a policy recommendation if assessed as 


consistent with a beneficial impact.   


8 WHO-sponsored pilot evaluations: there will be 4 to 8 sentinel hospitals per country conducting active in-patient 
surveillance with focus on monitoring of meningitis and cerebral malaria. To ensure quality, an external monitor will report 
standards on adherence to clinical algorithms for diagnosis. Community-based mortality surveillance will engage village 
reporters to document all deaths in children (included the sex of the deceased). Verbal autopsy teams, village reporting 
supervisors, and reference laboratories will also provide quality assurance.  
9 In the GSK-sponsored Phase 4 programme, a cohort will be enrolled into a prospective study with 10 home visits over a 
two-year time period and active in-patient surveillance in sentinel hospitals to measure AESI, AEFI, and association of 
meningitis and cerebral malaria. 
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It is unlikely that a significant country-specific impact on mortality will be demonstrable before the 


end of the pilot evaluations (46 months in each country), if the mortality reduction is of the size the 


Programme is powered to detect (10% reduction in all-cause child mortality).10 Data trends on the 


impact on severe malaria may be available earlier (approximately 24 months after vaccine 


introduction). The measured benefit in terms of severe malaria at this time could possibly be reduced 


by apparent later rebound effects in children who receive only three vaccine doses. Overall benefit 


against severe malaria will be available after 46 months of evaluation in each MVIP country. It is 


anticipated that sufficient data on the safety signals may have accrued by 24 months after the first 


vaccination to rule out adverse effects, as described above, if there is no true increased risk. 


The FPD Working Group considered impact on severe malaria to be an acceptable surrogate indicator 


for likely impact on mortality. Impact trends in data on severe malaria and mortality, with associated 


levels of uncertainty, could be presented to inform policy decisions. The recommendations on impact 


on severe malaria and mortality align with MPAC recommendations made in Oct 2018 [7]. 


There are several reasons for not waiting until all evaluations are completed in 2023 before WHO 


recommends policy on broader use of the RTS,S/AS01 vaccine: 


1) For no other vaccine has the SAGE required and WHO stipulated demonstration of mortality 


impact prior to making an initial recommendation for vaccine use. Rather, data on mortality 


impact has resulted in modifications of recommendations as those data became available. 


2) The previous concern, expressed in the SAGE/MPAC recommendations from October 2015, 


around a potential excess risk of severe malaria in long-term follow-up of children who miss 


the fourth dose has been reduced by the findings from the MAL-076 seven year follow-up 


study. MAL-076 data showed that the previously observed apparent rebound in severe 


malaria among those children who received three doses of RTS,S/AS01 was time limited with 


no overall excess in severe malaria, very few severe malaria cases after four years of follow 


up, and no additional imbalance observed in safety signals or deaths. Overall, children 


benefited from three or four doses of the vaccine, with more benefit in terms of protection 


against clinical or severe malaria observed among children who received four doses.11 This is 


new information that was not available at the time of the October 2015 SAGE/MPAC 


recommendations and provides reassurance that children who receive only three doses 


benefit overall, with respect to clinical malaria, and are not at higher risk of severe malaria 


than children who received no vaccine doses [4]. 


The FPD Working Group recognised that the impact of the vaccine on severe malaria would not 


necessarily be the same as that measured during the Phase 3 clinical trials because of what can be 


achieved during clinical trials as compared to programme implementation. If less than expected 


impact is due to low vaccine coverage, programmatic improvements to increase RTS,S/AS01 vaccine 


coverage will be required.  


10 This endpoint will be evaluated through community-based surveillance systems relying on village reporters. Verbal 
autopsies on reported deaths will confirm age, RTS,S/AS01 vaccination status, and attempt to ascertain the cause of death. 
Mortality data are powered for country-specific estimates, and will also be aggregated across countries. 
11 MAL-076 study results submitted for publication (GSK) 
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Recommendation 4: A policy recommendation for broader use of RTS,S/AS01 need not be 


predicated on attaining high coverage (including coverage of the fourth dose).  


A FPD Working Group review of the SAGE policy recommendations on other vaccines showed that 


feasibility data are rarely available at time of initial policy recommendation. Instead, revisions to prior 


recommendations have incorporated findings from post-marketing studies on feasibility as they 


become available. Furthermore, at least several years of implementation are typically required to 


achieve high vaccine coverage and in some settings this may not be achieved for many years. 


Challenges can be expected in particular for new vaccine introduction outside the Expanded 


Programme on Immunization (EPI)’s current schedules, however there was agreement among the FPD 


Working Group that feasibility can be improved with time. Implementation challenges have been met 


and addressed with other vaccine introductions as well as malaria control interventions. Data on 


vaccine coverage and lessons learned on implementation will be collected during the pilot and used 


for programmatic improvement going forward. 


Data reviewed by the SAGE and MPAC in 2015 indicate that children who did not receive the fourth 


dose of RTS,S/AS01 would experience benefit against clinical malaria but not significant benefit against 


severe malaria from vaccination [4]. Data available from the MAL-076 long term follow up study12 


indicate that the previously observed apparent rebound in severe malaria among children who 


received only three doses of RTS,S/AS01 was time limited, with very few severe malaria cases after 


four years of follow up, and no further imbalance observed in safety signals or deaths.13 MPAC 


reviewed these data in October 2018 and concluded that they provide further reassurance on the 


absence of a rebound effect after the fourth dose, or a persistent rebound effect after only three 


doses, and give further reinforcement of the safety profile of the vaccine, and its apparent benefit in 


children who receive three or four doses [7].  


For these reasons, in the context of the FPD, the Working Group concluded that it is not desirable or 


feasible to define a target threshold for vaccine coverage, including fourth dose coverage, to predict 


impact or to inform a policy decision. Rather, anticipated coverage levels should be factored into the 


projected data availability of the safety and impact endpoints. Vaccine coverage attained, and 


methods used to increase coverage, serve as lessons learned to improve vaccine implementation, 


rather than to determine the policy decision. 


Recommendation 5: Barring substantial adverse impact on the coverage of other vaccines or malaria 


control interventions, the impact of RTS,S/AS01 introduction on the coverage of these interventions 


should not influence the policy recommendation. Rather these indicators should inform strategies 


for implementation, including areas to call attention to or to provide opportunities for 


improvement.  


The RTS,S/AS01 vaccine is proposed as a potential additional tool to complement the existing package 


of WHO-recommended preventive, diagnostic and treatment measures for malaria in children. The 


Phase 3 trial occurred in the context of high bed net coverage and good access to quality health care 


[2]. 


12 3 of the 11 Phase 3 trial sites (Korogwe (Tanzania); Kombewa (Kenya); Nanoro (Burkina Faso)) had an additional 3 years 
of follow up.  
13 MAL-076 study results submitted for publication (GSK) 
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Delivery of RTS,S/AS01 through the ministries of health, led by the EPI and in coordination with the 


National Malaria Control Programme (NMCP), could serve as a unique opportunity to reach children 


who have not been reached with other malaria interventions. The RTS,S/AS01 immunization regimen 


provides new contacts for children in their second year of life, enhancing opportunities to increase 


coverage of other childhood vaccines and other health interventions. The Programme will utilize cross-


sectional household surveys to measure RTS,S/AS01 uptake and coverage, impact on coverage of 


other vaccines, insecticide-treated nets (ITN) use, and health care seeking behaviour, as well as a 


qualitative assessment through interviews of parents and health workers to understand the obstacles 


and opportunities for vaccine delivery. A measured reduction in health intervention uptake, coverage 


or use associated with RTS,S/AS01 introduction could be addressed with targeted interventions 


and/or messaging.  


Therefore, barring any substantial adverse impact to the use of malaria control interventions and 


coverage of other childhood vaccines, pilot data should be used to inform programmatic 


improvements and vaccine implementation, rather than to inform policy decision.  


Recommendation 6: Cost effectiveness estimates should be regularly refined, as data become 


available for increasingly precise calculations, and presented at appropriate time points. 


Based on currently available data, RTS,S/AS01 compares favourably in relation to global cost 


effectiveness estimates of several other vaccines. While RTS,S/AS01 was found to be less cost-


effective overall than some other malaria interventions, RTS,S/AS01 is expected to be highly cost-


effective in moderate to high transmission settings and may play an important and cost-effective role 


alongside other interventions [9]. Gavi, the Vaccine Alliance, has included RTS,S/AS01 in their analyses 


of potential vaccine investment strategies and has continued to examine both the potential impact 


and cost effectiveness of the vaccine.  


A review of policy precedents show that cost-effectiveness is rarely incorporated into an initial policy 


recommendation for broader use. Rather there should be refinement of the cost effectiveness 


estimates for RTS,S/AS01, including risk of adverse events, as more pilot data become available. These 


refined cost effectiveness estimates should be presented at appropriate time points to the SAGE and 


MPAC. During the pilot implementation, economic analyses will be conducted on the delivery costs 


and budget impact of the malaria vaccine on routine health systems to inform ministries of health. 


These data, with evidence from the evaluations (i.e. impact on severe malaria and/or mortality end 


point, dose regimen, etc.) will be used to validate and/or update existing modelled estimates on public 


health impact and cost-effectiveness of the malaria vaccine.  


Data and economic analyses for cost effectiveness will be completed regardless of the timing of a 


policy recommendation for broader use. They will likely be used to inform decisions by stakeholders, 


such as countries and financing agencies. WHO and PATH are continuing to work with relevant 


agencies to explore future funding mechanisms for the vaccine (the major cost driver), should WHO 


recommend the vaccine for broader use. 


Recommendation 7: Expansion within MVIP countries should be synchronized with 


recommendation for broader use across sub-Saharan Africa. 


As stipulated in the pilot evaluation master protocol, to meet the evaluation objectives, the vaccine 
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will be made available through routine immunization services in vaccination areas14 of the Programme 


for a minimum of 30 months following the start of vaccination. In line with the January 2016 WHO 


position paper calling for a “phased design,” ministries of health in the MVIP countries view pilot 


implementation as a phased vaccine introduction. The EPI Programmes have voiced their preference 


to continue vaccinations (provided there are no safety signals and there are positive trends of impact) 


as any start/stop is detrimental to programme operations and community mobilization. MVIP 


countries could therefore decide to continue vaccinations in these areas beyond the minimum 30 


months of routine immunization.  


Expansion of vaccinations to the comparison areas was advised by the WHO Research Ethics Review 


Committee, should the vaccine be found to have a positive risk/benefit profile. The FPD Working 


Group suggested that expansion to comparison areas could occur at the time when broader use of 


RTS,S/AS01 beyond the pilot countries is recommended because the same criteria would need to be 


met. Countries will likely rely on the SAGE and MPAC recommendations for broader use before making 


decisions on introduction in the comparison areas. 


There should be regular briefings with the SAGE and MPAC on the Programme’s plans for comparison 


area expansion as, ideally, this expansion would be synchronized with recommendation for broader 


use. Provided there is sufficient supply available, the national regulatory authorities are in agreement, 


and a positive risk/benefit profile is maintained, it would not make sense to withhold vaccinations 


from the pilot comparison areas until after the end of the Programme.  


The vaccine donation offered by GSK for the pilot implementations would be sufficient to allow for 


continuous vaccination within implementation areas and vaccination of comparison areas through the 


end of the Programme, if desired by MVIP countries. It is important to address the risk of vaccination 


start/stop in advance due to time required for decision making, financing, vaccine availability, and 


implementation planning (see Recommendation 1). Creative mechanisms should be considered to 


ensure supply and funding are available for expanded vaccination, as well as continued vaccination, 


within the MVIP countries until recommendations and financing are in place for broader use.  


Recommendation 8: In the context of the step-wise approach to policy recommendations, the pilots 


should continue through to completion of data collection to establish the public health value of the 


fourth dose, including assessment of the vaccine’s impact on mortality.  


The MVIP should continue to generate data throughout the entire implementation and evaluation 


periods (expected to be 46 months in each country) regardless of whether an earlier policy 


recommendation is provided (barring a safety concern resulting in earlier pilot end). Impact on all-


cause mortality along with updated cost effectiveness estimates can be incorporated into the final 


dataset for review by advisory bodies. These real-life data will also be of interest to countries and 


funding agencies.  


Completion of the MVIP beyond an initial recommendation will also provide important information 


on the role of the fourth dose. Contrary to the findings in the Phase 3 trial, mathematical models 


predict a relatively small incremental impact of the fourth dose on severe malaria, with over 90% of 


14 The pilot area in each country is comprised of areas (districts or sub-counties) that introduce the vaccine at the 


beginning of the programme and areas initially without the vaccine acting as comparison.  
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the modelled impact achieved through administration of the first three doses. These results are 


consistent with the 2015 modelling analysis presented to the SAGE and MPAC. Modelling indicates 


that the largest difference in impact between the four-dose and three-dose group in the Phase 3 trial 


would have been expected at study end in the Phase 3 trial, with impact decaying in both groups 


following this time, as age incidence curves are also decreasing. This is consistent with observed trends 


in the MAL-076 study that little difference is seen between the three-dose and four-dose groups in 


the longer follow-up. Further analysis of the Phase 3 MAL-055 data indicated a difference between 


the three-dose and four-dose group in regard to impact against severe disease (but not clinical 


disease) before the fourth dose was given. However, this difference is most likely due to chance.  


If it is found upon completion of the Programme that the fourth dose provides little incremental 


benefit in real life settings, the recommendation could be modified (e.g. to a three-dose regimen).  


Recommendation 9: Conflicting data among the MVIP countries would require careful investigation 


into the reasons for differences. Continue forward with plans for analysis even if data are delayed 


or not available in all countries. 


Recommendation 10: Criteria that could result in WHO not recommending RTS,S/AS01 vaccine for 


use or that may lead to a decision to defer a policy recommendation to a later time point were 


recommended by the Working Group.  


To issue a recommendation not to implement the RTS,S/AS01 vaccine: 


• When there is a clear safety risk (e.g. meningitis) assessed to be unfavourable in context of 


risk-benefit profile 


• If there is something in the risk-benefit profile that could critically undermine the confidence 


and trust in the national immunization programme   


To defer a decision on RTS,S/AS01 to the end or near the end of the pilot evaluations: 


• If there is significant uncertainty about safety issues (meningitis, cerebral malaria, sex-specific 


mortality)  


• If impact is not assessed as consistent with a beneficial effect 
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IV. BACKGROUND ON THE RTS,S/AS01 MALARIA VACCINE: PHASE 3 


TRIAL TO PILOT IMPLEMENTATIONS 


A. Phase 3 RTS,S/AS01 Trial 


RTS,S/AS01 is the first and, to date, only vaccine to show a protective effect against malaria among 


young children in a Phase 3 trial [1]. This multisite trial was conducted over 5 years at 11 sites in seven 


sub-Saharan African countries (Burkina Faso, Gabon, Ghana, Kenya, Malawi, Mozambique and the 


United Republic of Tanzania). The trial was conducted in settings with improved access to quality care, 


high coverage and use of LLINs, and there was very low mortality among children enrolled in the trial. 


Vaccine efficacy: When four doses of RTS,S/AS01 were given to children aged 5–17 months at first 


vaccination the vaccine efficacy was 39% (95% CI, 34–43) against clinical malaria and 29% (95% CI, 6–


46) against severe malaria during a median of 48 months follow-up [1]. The data presented in the 


position paper indicate that a fourth RTS,S/AS01 dose given 18 months after the third dose provided 


sustained vaccine efficacy against clinical and severe malaria in children aged 5–17 months. The 


vaccine reduced severe malaria anaemia, the most common manifestation of severe malaria in 


moderate to high transmission areas, by 61% (95%CI 27─81) and the need for blood transfusions by 


29% (95% CI 4─47). The Phase 3 data indicated that a fourth RTS,S/AS01 dose given 18 months after 


the third dose provided sustained vaccine efficacy against clinical and severe malaria in children aged 


5–17 months. This result suggested that three doses alone had no effect on the overall incidence of 


severe malaria, the apparent protective effect in the first 18 months being balanced by a relative 


increase in cases in the period from 18 months to the end of the trial [1].   


Impact: Among participants in the 5–17 month age category who received a 3-dose schedule or a 4-


dose schedule, the estimated numbers of cases of clinical malaria averted by study end (M2.5-SE) 


were 1363 (95% CI, 995–1797) and 1774 (95% CI, 1387–2186) per 1000 vaccinees, respectively.15 16 


The largest numbers of cases averted per 1000 vaccinees were at sites with the greatest disease 


burden, reaching more than 6500 cases averted per 1000 children vaccinated with 4 doses. Because 


of the high frequency of malaria in endemic countries, with children suffering many bouts of malaria 


each year, the absolute impact was considerable despite the modest vaccine efficacy. 


Modelled public health impact and cost-effectiveness: A comparison of four mathematical models 


enabled the assessment of RTS,S/AS01’s potential public health impact and cost-effectiveness [9]. This 


was carried out using Phase 3 clinical trial clinical malaria outcome data for the 5–17 month age group 


with follow-up time of 32 months or longer to generate estimates of cases, deaths, and disability-


adjusted life-years (DALYs) averted over a 15 year period.14 The models assumed that vaccine 


implementation was added to existing levels of malaria control interventions and treatment. With an 


assumed coverage of 90% for the first 3 doses, with 80% of these individuals receiving the fourth dose 


(72% coverage overall), all models predict a substantial additional public health impact of RTS,S/AS01 


in settings with PfPR2-10 between 10% and 65%.17
 In these settings, median modelled estimates range 


 
16 The impact of RTS,S/AS01 vaccination has been assessed by an estimation of cases averted in the Phase 3 clinical trial, 
and by use of mathematical models to predict the impact of RTS,S/AS01 when administered through the routine EPI 
programme. The estimated number of cases averted by RTS,S/AS01 in the trial was the sum of differences in the number of 
cases between the control and the RTS,S/AS01 groups, expressed per 1000 participants vaccinated. 
17 Prevalence of infection as measured by cross-sectional surveys in those aged 2–10 years. Prevalence of infection in 
children is a commonly used measure of malaria parasite transmission. 
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from 200 to 700 deaths averted per 100 000 children vaccinated with a four-dose schedule, and 10% 


to 28% of all malaria deaths averted in vaccinated children aged <5 years. Public health impact and 


cost-effectiveness tended to be greater at higher levels of transmission. 


At an assumed vaccine price of $5 per dose and a PfPR2–10 of 10–65%, the models predicted a median 


incremental cost-effectiveness ratio compared with no vaccine of $30 (range 18–211) per clinical case 


averted and $80 (44–279) per DALY averted for the three-dose schedule, and of $25 (16–222) and $87 


(48–244), respectively, for the four-dose schedule. Higher incremental cost-effectiveness ratio (ICERs) 


were estimated at low PfPR2–10 levels. These predictions of RTS,S/AS01 cost-effectiveness per DALY 


averted are positive and comparable with other new vaccines based on mathematical models. 


Safety: No fatal adverse events were assessed as causally related to RTS,S/AS01 vaccination. In the 5–


17 month age category, from the first dose to the trial end, serious adverse events (SAEs) were slightly 


less frequent in the RTS,S/AS01 groups than in the control group. In this age group, febrile convulsions 


were an identified risk in RTS,S/AS01 recipients in the 7 days following vaccination, but overall seizures 


were balanced among children who received RTS,S/AS01 and those who received the comparator 


vaccine (possibly due to a reduction in malaria-related seizures). Febrile seizures resolved without 


long-term consequence and are not unique to this vaccine [4].  


Two safety signals were identified during the trial for which causality has not been established: 


meningitis (any cause) and cerebral malaria. Among 5–17 month olds in the 20 months following the 


first RTS,S/AS01 dose, meningitis was reported in 16 of the 5948 participants in the RTS,S/AS01 group, 


and in 1 of the 2974 participants in the control group, a relative risk of 8.0 (95%CI, 1.1–60.3). From 


study month 21 until trial end, 2 cases of meningitis were reported in the RTS,S/AS01 4-dose group 


(n=2681), 3 cases in the 3-dose group (n=2719), and 0 cases in the control group (n=2702). In the same 


age group, from study months 0 to 20, 13 cases of possible cerebral malaria (by expert review) 


occurred in the combined 3- and 4-dose RTS,S/AS01 group compared to 7 in the control group. From 


study month 21 until trial end, there were 7 cerebral malaria cases in the 4-dose RTS,S/AS01 group, 8 


cases in the 3-dose RTS,S/AS01 group, and 2 cases in the control group[1].18  


A post hoc analysis showed an imbalance in mortality among girls, with about 2-fold higher deaths 


among girls who received RTS,S/AS01 than among girls who received comparator vaccines (p=0.001); 


the ratio of deaths among boys was slightly lower in the RTS,S/AS01 arms versus the control arm. A 


relationship between the RTS,S/AS01 vaccine and these findings has not been established.  


The WHO advisory bodies and EMA concluded that all of these described safety signals may have 


arisen by chance. The signals were not seen in a pooled analysis of 2981 children who received 


RTS,S/AS01 during phase 2 trials [10] nor has the potential meningitis signal been seen in the more 


than 4000 children who have received RTS,S/AS01 in ongoing trials to evaluate alternative dosing 


regimens or to measure efficacy with annual boosters in highly seasonal areas.19 The pilot evaluations 


and a Phase 4 study (further explained below) have been designed to provide further information. 


 


18 Safety profile of the RTS,S/AS01 malaria vaccine in infants and children: additional data from a phase III randomized 
controlled trial in sub-Saharan Africa’ (Human Vaccines & Immunotherapeutics; in press) 
19 Personal communication on 27 Feb 2019 with Sir Brian Greenwood 
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B. SAGE/MPAC recommendations leading up to 2016 WHO position paper 


In accordance with the WHO’s mandate to provide guidance to Member States on health policy 


matters, WHO is tasked with developing evidence-based immunization policy recommendations. The 


SAGE is an independent advisory group charged with advising WHO on overall global vaccination 


policies and strategies, ranging from vaccines and technology, research and development, to delivery 


of vaccination and its linkages with other health interventions. The subsequent recommendations are 


then reflected in WHO vaccine position papers. The MPAC was established in 2011 to provide 


independent advice to WHO on developing policy recommendations to control and eliminate malaria. 


MPAC has deliberated and provided advice on the usefulness of important potential malaria control 


tools, including seasonal malaria chemoprevention (SMC) and mass drug administration (MDA), and 


has guided the development or revision of guidelines for current malaria control tools. The Joint 


Technical Expert Group on malaria vaccines (JTEG) was jointly established by the Initiative for Vaccine 


Research (IVR) and the Global Malaria Programme (GMP) to provide advice to WHO on activities 


related to the development of malaria vaccines at or nearing the pivotal Phase 3 trial stage. 


In October 2015, the MPAC and the SAGE recommended that data be collected through the pilot 


implementations of RTS,S/AS01 to answer remaining questions on feasibility, safety, and impact of 


the vaccine to inform a policy recommendation on wider use of RTS,S/AS01. WHO adopted the 


MPAC/SAGE recommendations in its first Malaria Vaccine Position Paper in January 2016 [2]. WHO 


recommended pilot implementation of the RTS,S/AS01 vaccine in 3–5 distinct epidemiological settings 


in sub-Saharan Africa, at subnational level, covering moderate-to-high transmission settings, in order 


to generate critical evidence to enable decision-making about potential wider scale use. 


WHO recommended that these pilot implementations be done with phased designs and in the context 


of ongoing high coverage of other proven malaria control measures. The pilot implementations would 


demonstrate the extent to which the protection demonstrated in children aged 5–17 months in the 


Phase 3 trial can be replicated in the context of routine health systems, particularly in view of the need 


for a 4-dose schedule that requires new immunization contacts. Other questions WHO recommended 


to be addressed as part of pilot implementations include the extent to which RTS,S/AS01 vaccination 


impacts all-cause mortality (including sex-specific mortality), which could not be adequately assessed 


in the Phase 3 trial owing to the very low overall mortality in the trial; and whether the excess cases 


of meningitis and cerebral malaria identified during the Phase 3 trial are causally related to RTS,S/AS01 


vaccination.  


The Joint Technical Expert Group on Malaria Vaccines (JTEG) advised WHO to monitor emerging 


findings and indicated that, if appropriate, the SAGE and MPAC may broaden recommendations on 


the basis of these emerging findings. As part of its recommendation from the 2015 review process, 


the JTEG advised WHO to monitor emerging data from the pilot implementations and noted that it 


would be appropriate for WHO to recommend country-wide introduction if concerns about safety 


have been resolved, and if favourable implementation data become available, including high coverage 


of the fourth dose [4]. However, no specific thresholds or guidance were provided to ascertain the 


meaning of the terms ‘resolved safety concerns’, ‘favourable implementation data’ or ‘high coverage 


of the fourth dose. 


Based on the efficacy data from the Phase 3 trial, WHO did not recommend the use of the 


RTS,S/AS01 vaccine in the younger (6—12 weeks) age category, as the vaccine efficacy was found to 


be low in this age category.  
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C. Malaria Vaccine Implementation Programme (MVIP) 


The Programme has been developed to execute the 2016 WHO recommendation for pilot 


implementation of the RTS,S/AS01 malaria vaccine to address several outstanding questions related 


to the public health use of the vaccine.  


WHO initiated the country selection process by issuing a call for expressions of interest addressed to 


ministries of health in Sub-Saharan Africa in December 2015. Of the ten countries that expressed 


interest, three were selected for the Programme based on pre-specified criteria. Key among these 


criteria was the desire to engage in the pilot implementations by national stakeholders – particularly 


the Ministry of Health – and well-functioning malaria and immunization programmes. Other criteria 


included: good coverage of recommended malaria control interventions and childhood vaccinations; 


moderate-to-high malaria transmission despite good implementation of WHO-recommended malaria 


interventions; a sufficient number of infants living in the malaria-transmission areas where the vaccine 


will be introduced; strong implementation research or evaluation experience in the country; and 


capacity to assess safety outcomes. Participation in the Phase 3 RTS,S/AS01 trial was an additional 


element considered during the country selection process.  


The selection of Ghana, Kenya and Malawi to participate in the pilot implementations was made public 


on 24 April 2017, just ahead of World Malaria Day and during African Vaccination Week [5].  


The Programme consists of three components: 1) Ministry of Health-led vaccine introduction; 2) WHO-


sponsored pilot evaluations; and 3) GSK-sponsored Phase 4 study. 


1) Vaccine introduction  


The malaria vaccine introduction is country-led with implementation by the Ministry of Health through 


the national immunization programme in selected areas characterized by medium-to-high malaria 


transmission. Immunization authorities in the three pilot countries have specified the vaccination 


schedule, based on WHO recommendations (See Table 4). A 4-dose schedule is required, with the first 


dose given as soon as possible after 5 months of age followed by doses 2 and 3 at approximately 


monthly intervals and the fourth dose near the child’s second birthday. RTS,S/AS01 can be co-


administered with other vaccines in the national immunization programme. 


Close collaboration with the NMCP will ensure that existing WHO-recommended prevention tools, 


such as LLINs and artemisinin-based combination therapies (ACTs), continue to be deployed on a wide 


scale.  


The vaccine has received special authorization for use in context of the pilot implementations by each 


country’s national regulatory authority following a joint convening by AVAREF. The aim is to reach 


approximately 360 000 children per year in the selected areas. 


2) Pilot evaluations 


While it is critical that the MVIP represents routine vaccine implementation through the national 


immunization programmes, the evaluation components must be conducted in a scientifically rigorous 


manner to generate answers to the remaining questions. For this reason, RTS,S/AS01 will be 


introduced in some areas at the beginning of the programme with other areas, initially without 


RTS,S/AS01 introduction, acting as comparison. The division into vaccine implementation or 


comparison areas has been completed through randomization to generate the strongest possible 


evidence on the impact and safety of the vaccine. Identical and established monitoring systems in 
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both implementation and comparison areas will record impact and safety outcomes through 


observational and cross-sectional studies. Surveillance over the course of 46 months will allow 


evaluation of key variables more than 1 year following the administration of the fourth vaccine dose 


in a sufficiently large number of children to meet sample size needs.  


A master protocol for the pilot evaluations was developed by WHO and received approval by the WHO 


Research Ethics Review Committee in February 2018. Country-based research partners have been 


contracted to implement country-specific protocols. The subsequent sections provide further 


information about the three evaluation components: a) feasibility; b) impact; and c) safety.  


a) Assess the programmatic feasibility of delivering a four-dose schedule, including new 


immunization contacts, in the context of routine health service delivery 


The operational feasibility of providing RTS,S/AS01 at the recommended 4-dose schedule will be 


evaluated in the context of routine health service delivery. The primary objective of the feasibility 


evaluation is to estimate the coverage of RTS,S/AS01 in the implementation areas, defined as the 


proportion of children aged 12-23 months who had received 3 doses of RTS,S/AS01 by 12 months 


of age, and the proportion of children aged 27-38 months who had received their fourth dose of 


RTS,S/AS01 by 27 months of age. The secondary feasibility objectives measure, in 


implementation and comparison areas, the coverage of recommended EPI vaccines; the 


coverage and utilization of ITN/LLIN and IRS; changes in malaria diagnosis and treatment 


practices; and the patterns of health-seeking behaviour for febrile children. In addition to 


ongoing monitoring of facility-based administrative uptake and coverage data, three cross-


sectional household surveys will be conducted in each pilot country over the course of the 


programme.  


As for most new vaccine introductions, a New Vaccine Post-Introduction Evaluation (PIE) will be 


conducted approximately 6 to 12 months after introduction of RTS,S/AS01 to evaluate 


programmatic performance.  


In addition, a qualitative study will explore a range of factors (socio-economic, cultural, 


demographic, systemic and health-related) that may impact on how the vaccine is delivered and 


accepted. Using Qualitative Longitudinal (QL) methods, the study will run alongside and track the 


introduction of the vaccine, gathering information from health care professionals as they 


promote and deliver the new vaccine, and following households as they receive it. In particular, 


it will track a panel of households with eligible children over time, as the programme is 


introduced and established. In this way, the study will shed light on the factors that influence the 


sustained engagement of families in the vaccine programme, and what (if any) impact the 


introduction of the vaccine has on their health-related practices and understandings.  


Finally, the Programme will collect economic data to estimate the incremental cost of adding 


RTS,S/AS01 to the routine schedule, its budgetary impact and to provide updated estimates of 


the vaccine’s impact and cost-effectiveness.  


5.2_Malaria


SAGE meeting October 2021 23







b) Evaluate the vaccine’s impact on severe malaria and all-cause mortality20 


The second evaluation component aims to estimate the impact of RTS,S/AS01 on all-cause 


mortality in children aged 5-39 months, malaria mortality, and rate of hospitalization with 


malaria (as an indicator of severe malaria) and the sex-specific effect of RTS,S/AS01 on all-cause 


child mortality. Data on all-cause and sex-specific mortality will be captured at the community 


level through resident Village Reporters (VR) specially trained to document and report deaths in 


the target age group. Trained VR supervisors will conduct Verbal Autopsies, using WHO-


recommended methods. 


Malaria mortality and the rate of hospitalization with malaria will be captured at sentinel 


hospitals for all children in the relevant age group presenting to the hospital. The randomized 


vaccine introduction will enable a comparison of the rate of these events between the areas that 


have introduced RTS,S/AS01 and those which have not yet introduced the vaccine.  


c) Further characterize vaccine safety in the context of a routine immunization programme, with 


special attention to the safety signals observed in the Phase 3 trial 


In addition to data collected by the ministries of health through strengthened routine 


pharmacovigilance, and through the GSK Phase 4 study (see #3 below), safety data will be 


captured in up to 24 sentinel hospitals across the three pilot countries by means of systematic, 


prospective, monitoring of all paediatric admissions, paying particular attention to meningitis 


and cerebral malaria. Safety data will be reviewed regularly by a Data Safety and Monitoring 


Board (DSMB).  


 


3) GSK-sponsored Phase 4 study 


The GSK-sponsored Phase 4 studies form part of the RTS,S/AS01 Risk Management Plan agreed 


between GSK and EMA to further assess vaccine safety, effectiveness and impact in routine use. In 


addition to enhanced hospitalization surveillance, the Phase 4 study will include active surveillance 


through home visits and continuous monitoring of outpatient visits and hospitalisations at health care 


facilities in a subset of vaccinating and comparison areas. The WHO-sponsored pilot evaluation has 


been designed to complement the GSK-sponsored Phase 4 study which will take place in a small sub-


set of the pilot area of each country.  


Evidence and experience from the pilot implementations will be provided to the SAGE and MPAC to 


inform recommendations on the vaccine’s potential use on a wider scale in Africa. (See Figure 2) 


  


20 The evaluation of impact will depend on community mortality surveillance and is powered to detect a 10% reduction in 
all-cause mortality in each country. This is expected to be complete in 2023. 
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Figure 2: Timeline of MVIP data generation and review 


  


 


 


 


V. DATA AND INFORMATION USED BY THE WORKING GROUP TO 


INFORM RECOMMENDATIONS  


A. New data available since the 2015 SAGE/MPAC recommendation for pilots 


Results from Phase 3 long-term follow-up study (MAL-076) 


MAL-076 was a long-term open-label follow-up study conducted in 3 out of the 11 Phase 3 trial sites 


(Korogwe [Tanzania], Kombewa [Kenya] and Nanoro [Burkina Faso]). Children 5–17 months of age at 


first vaccination who were enrolled in the trial were followed for a median of four years during the 


Phase 3 trial and then followed for an additional three-year period for the MAL-076 study (for a total 


follow-up time of approximately seven years after administration of the first three RTS,S/AS01 doses) 


[11]. The primary objective of the MAL-076 study was to describe incidence of severe malaria over the 


additional three-year follow-up period. Secondary objectives were to assess clinical malaria incidence, 


malaria hospitalization, fatal malaria, and cerebral malaria during the additional three-year period and 


overall seven years of follow-up. Selected serious adverse events (SAEs) were also recorded during 


follow up. In addition to prospective data collection, retrospective data were collected during the gap 


period between the end of the Phase 3 MAL-055 and the start of MAL-076 study. 
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The three MAL-076 study groups were comprised of children who were participants in the Phase 3 


trial at these three long-term follow up sites and whose parents had consented to their participation 


in the long-term study follow-up. Children who had been randomized to the 4-dose and the 3-dose 


malaria vaccine groups or the control group for both age categories were eligible to participate in 


MAL-076. Out of the 2512 children aged 5–17 months vaccinated in the 3 participating sites from 


Phase 3 MAL-055 trial, 1739 were enrolled in the MAL-076 study. The incidence of severe malaria was 


low in all study sites for both age categories during the three-year period of long-term follow up. In 


the 5–17-month age group vaccine efficacy (VE) against severe malaria decreased over time, and 


overall during the seven years of follow-up was 37% (95%CI: 15; 53) in the 4-dose group and 10% (95% 


CI: 18; 32) in the 3-dose group (Table 3). VE against clinical malaria also decreased over time; overall 


during the seven years of follow-up in the 5–17 months age category, VE against clinical malaria was 


24% (95% CI: 16; 31) in the 4-dose group and 19% (95% CI: 11; 27) in the 3-dose group. In the 5–17 


months age category, a statistically significant increased incidence of clinical malaria in RTS,S/AS01 


recipients versus controls was observed over the last three years of the seven year follow-up only in 


Nanoro (VE: -37% [95% CI: -44; 73]), an area of highly seasonal malaria transmission, and only for the 


3-dose group. VE against malaria hospitalizations was similar to the VE against severe malaria.  


Table 3. Results for Severe Malaria* in the MAL-076 study, 5─17 month age category 


Group 4 doses RTS,S/AS01 3 doses RTS,S/AS01 Control 


N 594 561 593 


Period  n % VE (95% CI) n % VE (95% CI) n 


M0-M20  
Mal-055 pre-dose 4 


32 50.58 (24.52; 67.65) 57 10.61 (-27.6; 37.38) 65 


M21-M48 (SE) 
Mal-055 post dose 4 


31 -2.28 (-68.3; 37.85) 28 6.06 (-56.7; 43.67) 31 


M48 - 3 years 
Mal-076 only 


7 53.68 (-13.7; 81.13) 11 23.33 (-67.1; 64.82) 15 


Total  
(overall 7 years) 


70 36.69 (14.6; 53.07) 96 10.14 (-18.1; 31.64) 111 


*Case definition 2: P. falciparum asexual parasitemia >0 (within -1 to +3 days of admission) and at least one 
marker of severe disease OR SAE report (within -1 to +3 days of admission) including preferred term of 
“Malaria”, “P. Falciparum infection” or “Cerebral malaria” 


SAEs were similar between 4 dose, 3 dose, and control groups; none were vaccine-related. Fatal SAEs 


were reported in 1/2/2 (R3R/R3C/C3C) children in the 5–17 months age category. One case of 


meningitis was reported in the control group of the 5–17 months age category and was not fatal. No 


cases of cerebral malaria were reported. 


Based on these results, VE against severe malaria remains positive during the 7 years following initial 


vaccination when 4 doses are provided and VE against clinical malaria remains positive for 7 years 


when 3 or 4 doses are provided. MAL-076 data indicate no indication of an age shift (or rebound) of 


severe malaria following 4 vaccine doses. The observed age shift in severe malaria following 


vaccination among children who received only 3 vaccine doses in MAL-055 was limited in time. 


Furthermore, over the entire period, there was no excess in severe malaria cases. Incidence of severe 


malaria declined considerably when children grew older regardless of the study/vaccine group. This 


decline was observed in the Phase 3 trial as well (Figure 3). One site with strong seasonal malaria 


(Nanoro, Burkina Faso) showed a period of increased risk for uncomplicated malaria, but this was not 


preceded by, nor did it result, in an increased risk for severe malaria. 
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Further analysis of MAL-076 and MAL-055 data 


The modelling groups at Swiss TPH and Imperial College were engaged to estimate thresholds of 


vaccine coverage that predict impact—in particular, on what levels of coverage (overall and for the 


fourth dose) are sufficiently high to be considered good public health value. The models (which were 


validated with MAL-076 data) predict small incremental impact of the fourth dose, with over 90% of 


impact achieved with the administration of the first 3 doses. The modelers were unable to reproduce 


the extent of the rebound observed in the Phase 3 trial. These estimates and inability to reproduce 


the extent of the rebound are consistent with the 2015 modelling analysis.   


Data presented from the Phase 3 trial, showing severe malaria incidence per person-year, plotted in 


6-monthly intervals show a marked decline in severe malaria incidence, with very low incidence of 


severe malaria by months 48-56 months follow-up in all three study arms (Figure 3).   


After reviewing the modelling results and data from the MAL-076 study, the Working Group requested 


from GSK additional statistical analysis of the MAL-055 data (1) to better understand the difference 


between modelling results and Phase 3 trial results, and (2) to try to quantify the incremental benefit 


of the fourth dose for clinical or severe malaria relative to the first three doses, over time and to end 


of MAL-055. The additional analysis was reviewed by the Working Group, but provided little definitive 


information to better understand the benefit of the fourth dose.  


Figure 3. Vaccine impact before and after receiving the 4th dose (intention-to-treat population). 


 


Source: Modelling groups with permission from GSK 


Severe disease incidence per person year plotted every 6 months after dose 3 is administered. The dotted line 
represents when the fourth dose is given. We see a difference between the 3-dose and 4-dose groups before the 
fourth dose is given. Additional analyses did not reveal a reason for this difference, which is considered a chance 
finding. 
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B. Policy considerations for the Working Group 


Annex 5 includes the full summary of the malaria intervention policy background, prior SAGE policy 


decisions on vaccines, and considerations around operational feasibility. 


Standards applied for other vaccine policy recommendations 


Prior SAGE policy decisions on other vaccines were reviewed to inform questions pertinent to 


RTS,S/AS01 with attention to the type and quality of data available at the time of a recommendation. 


Rotavirus vaccines, PCVs, and dengue vaccine case studies were the most relevant examples for this 


exercise. Specifically the group focused on the following issues in prior policy decisions: 


• Assessment of safety signals for risk-benefit assessment 


• Availability of mortality impact data 


• Consideration of disparate efficacy or impact results across study sites/countries 


• Availability of feasibility and cost-effectiveness data 


As illustrated by the case studies in the Annex, global policies for vaccine use evolve after initial 


licensure, prequalification, and SAGE recommendations, as additional information, including mortality 


data, are generated over time.  


Malaria intervention policy recommendations  


The Malaria Policy Advisory Committee advises WHO on recommendations for malaria control 


interventions. Currently recommended malaria prevention tools include long lasting insecticidal nets 


(LLINs), Intermittent Preventive Treatment in infants (IPTi), Intermittent Preventive Treatment in 


pregnancy (IPTp), indoor residual spraying (IRS), and in areas with highly seasonal malaria, seasonal 


malaria chemoprevention (SMC). Increased rollout of malaria control methods had led to over 50% 


reduced malaria mortality in sub-Saharan Africa since 2000 [2], but ongoing gaps in access to 


preventive, diagnostic and treatment measures continue to exist.  


C. Operational feasibility: Expected MVIP coverage based on Immunization 


coverage trajectories over time following new vaccine introductions 


Definition of “high” coverage 


The JTEG has recommended that “high” immunization coverage be documented in order to 


recommend continued implementation. However, as the SAGE has previously recognised (SAGE, April 


2018), the relatively low coverage levels of the second dose of measles-containing vaccine (MCV2) 


provided to children aged 15–18 months in MVIP countries could indicate challenges in reaching 


children in the second year of life with the fourth dose of RTS,S/AS01. Receiving all four doses of the 


vaccine provides optimal benefit of the vaccine and appears to prevent the age-shift in timing of 


severe disease that was observed in the Phase 3 trial among children randomized to receive only 3 


vaccine doses. Long-term follow up data from the MAL-076 study are reassuring, showing no excess 


risk of severe malaria among those who receive only 3 doses and modeling estimates based on Phase 


3 data predict that the added benefit of a fourth dose may be small compared to that of the first three 


doses. Nonetheless, given uncertainty around the added benefit of a fourth dose, efforts at 


maximizing coverage of the full four dose series during the Programme is desirable.  
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Considering experience with introduction of other childhood vaccines, the definition of “high” 


coverage is challenging, and would be expected to differ for the third and fourth doses of RTS,S/AS01. 


Coverage is expected to be lower for the fourth dose of RTS,S/AS01 compared to the third dose 


because of healthcare visits during the second year of life are less well established than those in 


infancy. Examples from other vaccine introductions were reviewed to determine realistic goals for 


coverage based on the strength of the immunization system to support the additional vaccine 


introduction and new immunization schedule. 


Documentation of achieving high coverage is not typically a prerequisite for a WHO policy 


recommendation for vaccine introduction (see section V), unless there is an epidemiological rationale. 


For example, with vaccines that induce population-level protection (“herd immunity”), suboptimal 


childhood vaccination coverage can lead to an age shift in disease at the population level, but this 


principal does not apply to malaria vaccination as the RTS,S/AS01 vaccine is expected to provide 


individual protection only and not expected to have an effect on malaria transmission. 


Strength of routine immunization in the pilot countries 


After responding to call for expressions of interest, Ghana, Kenya, and Malawi were selected for 


participation in the pilot implementations based on standardized criteria, including demonstration of 


a strong EPI programme. Coverage levels for diphtheria-tetanus-pertussis (DTP) and MCV are 


considered indicators of health system performance. Vaccines given in the second year of life, such as 


MCV2 and meningococcal A vaccine are relevant when considering potential RTS,S/AS01 coverage 


(see Table 7 in Annex 5). The additional visits to be introduced for RTS,S/AS01 can be leveraged as 


opportunities to reach children at critical time points for well child exams, including weight 


monitoring, and to provide vitamin A and deworming recommended at two years of age.  


Table 4. Integration of RTS,S/AS01 into the childhood vaccination schedule /1 
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BCG ❶            


Oral polio ⓿ ❶ ❷ ❸         


DTP-HepB-Hib (penta)  ❶ ❷ ❸         


Pneumococcal conj.  ❶ ❷ ❸         


Rotavirus  ❶ ❷          


Inactivated Polio     ❶         


Meningococcal A conj.          ❶   


Measles-Rubella        ❶  ❷   


Yellow Fever        ❶     


Vitamin A      ❶   ❷ ❸  ❹ 


RTS,S/AS01 in Ghana      ❶ ❷ ❸    ❹ 


RTS,S/AS01 in Kenya      ❶ ❷ ❸    ❹ 


RTS,S/AS01 in Malawi     ❶ ❷ ❸    ❹  


1/ The upper part of the table reflects Ghana’s vaccination schedule 
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Based on the WHO recommendations, the EPI Programmes defined the most appropriate target age 


for children to receive each dose of RTS,S/AS01 given the existing routine immunization schedule (see 


Table 4). Ghana and Kenya will provide the four doses at 6, 7, 9, and 24 months of age. Delivery of the 


second dose at 7 months of age will be a new vaccination contact point in these two countries.  


Malawi opted for a different schedule with the four doses given at 5, 6, 7, and 22 months of age, in an 


effort to administer the primary vaccination series- and partial protection against malaria- as early as 


possible; this requires three new vaccination contacts.21   
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Annex 1: FPD Working Group Terms of Reference 


 


World Health Organization 


 Terms of Reference 


Malaria Vaccine Implementation Programme 


Framework for Policy Decision – Working Group 


 


Background on the Malaria Vaccine Implementation Programme 


In January 2016, following a joint review of evidence by WHO’s Strategic Advisory Group of Experts 


(SAGE) on Immunization and the Malaria Policy Advisory Committee (MPAC), WHO published its policy 


recommendation for RTS,S/AS01, the first malaria vaccine. WHO recommended pilot implementation 


of the RTS,S/AS01 vaccine in distinct settings in sub-Saharan Africa in order to generate critical 


evidence to enable decision-making about potential wider scale use.  


The Malaria Vaccine Implementation Programme (MVIP) has been developed to execute the 2016 
WHO recommendation for pilot implementation of the of the RTS,S/AS01 malaria vaccine to address 
several outstanding questions related to the public health use of the vaccine. The MVIP supports 
routine introduction of the malaria vaccine in selected areas of 3 countries (Ghana, Kenya and Malawi) 
and rigorous evaluations to:  


• Assess the programmatic feasibility of delivering a four-dose schedule, including new 


immunization contacts, in the context of routine health service delivery; 


• Evaluate the vaccine’s impact on severe malaria and all-cause mortality; and 


• Further characterize vaccine safety in the context of a routine immunization programme, with 


special attention to the safety signals observed in the Phase 3 trial. 


As part of the 2015 review process, the Joint Technical Expert Group (JTEG), comprised of MPAC and 


SAGE members, advised WHO to monitor emerging data from the MVIP; “If concerns about safety are 


resolved, implementation data are favourable and fourth dose coverage is high, WHO might 


recommend broader introduction prior to pilot end.” 


WHO assumes the overall scientific and technical leadership and is responsible for coordinating and 


overseeing all activities corresponding to the RTS,S/AS01 implementation and evaluation in the 


context of the MVIP. The Programme is jointly led by the Global Malaria Programme (GMP) and the 


Immunization, Vaccines & Biologicals (IVB) departments at WHO, collaborating closely with AFRO and 


country offices, ministries of health in pilot countries, and PATH, as well as coordinating relevant 


activities with the vaccine manufacturer, GlaxoSmithKline Biologicals. 


Purpose of the MVIP Framework for Policy Decision  


During their April 2017 meetings, MPAC and SAGE endorsed the establishment of a joint working 


group to develop a MVIP Framework for Policy Decision for RTS,S/AS01. Through the Framework, 


MPAC and SAGE will be able to consider, align on, and document in advance, how data collected 


through the MVIP might be used to answer the key outstanding questions on feasibility, impact, and 


safety of RTS,S/AS01 to inform WHO policy on broader use of the vaccine. The Framework will consider 


the use and relative weight of data collected through the pilot (1) at the pilot end, when final results 


are available; (2) during the course of the MVIP, when emerging data might suggest earlier broader 
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introduction; and (3) after approximately 30 months of pilot introduction, when the vaccine could be 


expanded to the comparator areas of the pilot if data indicate a positive benefit-risk profile.   


The Framework serves several important functions: it will prompt WHO advisory groups and policy 


makers to consider the data being collected at this early stage to assure the data to be collected are 


sufficient to support a policy decision; it will enable MPAC and SAGE to refine their understanding of 


the relative contribution of the collected data (feasibility, safety, impact) to a future policy 


recommendation; and it will document the expected use of the data in anticipation of changes in 


MPAC and SAGE membership between the time the MPAC/SAGE recommendations were made (2015) 


and when MVIP data are available. 


Purpose of the MVIP Framework for Policy Decision Working Group 


The development of the MVIP Framework for Policy Decision on RTS,S/AS01 will be a collaborative 


process among representatives from advisory bodies involved in malaria vaccine policy decision 


making. The role of the MVIP Framework for Policy Decision Working Group (Working Group) is to 


deliberate on the use of the data collected through the MVIP in the context of the SAGE/MPAC 


recommendations on pilot introduction, and to make recommendations to the PAG. The deliberations 


will be recorded, as will recommendations, and shared with the MVIP Programme Advisory Group for 


consideration, then SAGE and MPAC for their endorsement and advice to WHO leadership (including 


the ADGs of FWC and HTM and the RD of AFRO, and the Directors of IVB, GMP and AFRO) and the 


MVIP Programme Coordination. Specific responsibilities of the Working Group include: 


• Consider the JTEG, SAGE/MPAC and WHO recommendations around the use of data on 


feasibility, safety and impact and discuss and recommend the relative contribution of the 


collected data to a future policy decision 


• Consider and discuss specific questions on the use of the data for policy decision and 


consider whether there are other important questions that should be considered 


• Discuss any unintentional consequences that might come from particular decisions around 


the use of the data (e.g. undue delay in vaccine availability; expansion too early; impact on 


supply from the manufacturer)  


• Determine most appropriate means to translate the above considerations into a framework, 


set of recommendations to WHO advisory bodies, or key considerations for WHO advisory 


bodies 


• Discuss how the Framework for Policy Decision should be made available and/or utilized 


• Provide regular updates to their respective WHO advisory bodies on the Framework for 


Policy Decision progress and Working Group deliberations  


• Participate in the presentation of the Framework for Policy Decision for review and 


endorsement of their respective advisory bodies 


The Working Group has no executive, regulatory or decision-making functions. The Framework and 


guidance provided by the Working Group will be non-binding on WHO and the Working Group will not 


directly analyze or review MVIP data. 
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Working Group Membership 


The Working Group will have representation from the WHO advisory bodies that will monitor MVIP 


progress and/or make recommendations on future use of the malaria vaccine based on MVIP data: 


• Malaria Policy Advisory Committee (MPAC) – up to 3 members 


• Strategic Advisory Group of Experts (SAGE) on Immunization – up to 3 members 


• MVIP Programme Advisory Group (PAG) – up to 3 members 


• Immunization & vaccines related implementation research advisory committee (IVIR-AC) –1  


• Modelling groups that generate estimates to inform policy decisions – 1 member 


Framework for Policy Decision Working Group members will be selected based on recommendations 


from the chairs of the respective advisory groups. Members will serve in their personal capacities for 


their scientific and technical knowledge and experience, as well as their commitment and willingness 


to volunteer the necessary time and effort. Members must respect the impartiality and independence 


required of WHO, as it also applies to their membership on their respective advisory bodies. When 


traveling for Working Group activities, members will be reimbursed for travel costs and 


accommodation according to WHO standard procedures.  


Members should be free of any real, potential or perceived conflict of interest. In performing their 


work, they may not seek or accept instructions from any Government or from any authority external 


to the Organization, with respect to the matters to be discussed by the Working Group. Members are 


required to complete a declaration of interest form prior to their appointment and each meeting and 


their participation is subject to the evaluation of completed forms by the WHO Secretariat. 


Working Group Meetings and Operations 


The Working Group is expected to once in 2018 and once in 2019. Teleconferences will be called as 


needed until the Framework is finalized, in 2019. Additional meetings may be called if required. 


Information and documentation to which members may gain access in performing MVIP related 


activities should be considered as confidential and proprietary to WHO and parties collaborating with 


WHO. Working Group members shall not purport to speak on behalf of, or represent, the MVIP or 


WHO to any third party. All proposed members will be required to sign an appropriate confidentiality 


undertaking and provisions on ownership. 


WHO, as the secretariat, will provide technical and administrative support to the Working Group to 


ensure effective delivery on its Terms of Reference.  


Presentation of Working Group’s Deliberations and Recommendations 


The Framework, together with a report of the deliberations and any accompanying recommendations 


generated by the Working Group will be presented to the MVIP Programme Advisory Group to 


consider prior to presentation to MPAC and SAGE for their consideration and advice to WHO. 


WHO will retain control over the conduct of the MVIP and any subsequent recommendations, 


decisions, or actions by WHO regarding any proposals, policy issues, or other matters considered by 


the Working Group. WHO retains full control over the publication of reports from the Working Group 


meetings, including whether to publish them.  
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Annex 2: FPD Working Group membership and convenings 


A. Working Group Members 


Immunization and vaccines related implementation research advisory committee (IVIR-AC) 


Quique Bassat, ISGlobal Institute for Global Health Hospital Clinic, Universitat de Barcelona  


Malaria Policy Advisory Committee (MPAC) 


Gabriel Carrasquilla, Asesorias e Investigaciones en Epidemiologia Salud Y Medio Ambiente 


(ASIEALAUD), Colombia  


Umberto D’Alessandro, Medical Research Council Unit, The Gambia and LSHTM United Kingdom  


Modelling groups (SwissTPH and Imperial College) 


Melissa Penny, Swiss Tropical and Public Health Institute, Switzerland 


MVIP Programme Advisory Group (PAG) 


Eusebio Macete, Centro de Investigaçao da Manhiça (CISM), Mozambique  


Kim Mulholland, London School of Hygiene and Tropical Medicine, United Kingdom/MCRI, Australia  


Peter Smith, London School of Hygiene and Tropical Medicine (LSHTM), United Kingdom - Chair 


Strategic Advisory Group of Experts (SAGE) on Immunization 


Terry Nolan, Murdoch Children’s Research Institute, Australia  


Fred Were, University of Nairobi, Kenya (also PAG member)  


B. Working Group convenings 


The Working Group has been convened three times: an initial teleconference on 17 July 2018, a face-


to-face meeting in Geneva on 3 to 4 December 2018, and a teleconference on 11 February 2019. 


Members completed a declaration of interest form prior to each meeting, which the WHO secretariat 
evaluated and determined there to be no conflicts. 
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Annex 3: Questions presented to FPD Working Group 


Discussion during the Working Group’s meeting on 3-4 December 2018 was structured around the 


below key questions to consider in the context of RTS,S/AS01. 


Key questions A – policy recommendation for broader use across sub-Saharan Africa:  
The Joint Technical Expert Group on Malaria Vaccines (JTEG) noted in its report (Sept 2015):  
It would be appropriate for WHO to recommend countrywide introduction if concerns about 
safety have been resolved, and if favourable implementation data become available, 
including high coverage of the fourth dose. 


1. What would be considered “resolved” safety concerns? 
(a) Meningitis: what level of increased risk would need to be ruled out (8:1; …2:1, other?)?  
(b) Cerebral malaria: what level of increased risk would need to be ruled out? 


(c) Sex-specific mortality: what level of increased risk would need to be ruled out? 


(d) What if safety signal(s) get confirmed but a favourable benefit risk profile persist? 


2. What would be considered “high coverage of the fourth dose”?  
(a) Can a threshold of coverage be defined above which sufficient impact would be 


predicted?  
(b) If a threshold for predicting impact cannot be defined, a recommendation might rely 


on trial data (~90% 4 dose coverage) prior modelling data (72% 4 dose coverage) or 
impact findings from the pilot, (impact on severe malaria or mortality).  


3. What would be considered “favourable” implementation data, and what would be 
required for an early policy recommendation?   
(a) No or little adverse effect on coverage of other vaccines? Or timing of other vaccines? 


(b) Continued use of ITNs (or if reduced use, impact data still positive)? 


(c) No change in health seeking behaviour for fever?  
(d) Cost effectiveness? 


4. What criteria, if met, would likely lead to a recommendation not to implement the 
vaccine 


   5. What is role of data to measure impact on all-cause mortality? 
         (a) MPAC states not required for policy recommendation; severe malaria is marker of 
mortality. 


Key questions B – expansion within the three MVIP countries:  
The WHO Research Ethics Review Committee emphasizes that if the RTS,S/AS01 vaccine is 
seen as beneficial, it should be offered in the comparator areas as soon as possible (i.e. 
when comparator areas are no longer required for assessment of safety or impact, 
approximately 30 months after vaccinations begin)? 


1. What criteria should be met before expansion of RTS,S/AS01 into pilot comparator areas 
can be considered? 


2. What about expansion beyond the pilot areas in the three MVIP countries? Would this 
necessarily be tied to a policy recommendation for broader use across Sub-Saharan 
Africa? 


Key questions C - conflicting or delayed data:   


The MVIP takes place in Ghana, Malawi and Kenya. Current target start dates are close together, 


all expected in Q1 2019. Safety endpoints are powered based on pooled data from all three 


countries; impact endpoints are powered based on each country.   


1. How would conflicting data from different countries be considered? 


2. How would data be considered if data from one of the 3 countries was delayed?  
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Annex 4: Expected timing of availability of pilot implementation 


evidence  


Based on current assumptions across the three MVIP countries’ related to the expected rate of 
accumulating events malaria prevalence and vaccine introduction timings, the Working Group 
received a summary of the expected timing of availability of evidence around 24 months after the 
start of vaccine introduction in the first country. 


Based on the assumption that the mortality rate is 8.5/1000/year, and the size of each cluster is as 
described in the protocol with an assumed annual birth cohort of 4000, it is expected that enough 
events will have accrued by month 24 to have about 90% power to exclude the female:male mortality 
ratio being 20% higher in the RTSS arm than in the control arm (if there is no interaction by sex) (using 
the method for power calculation for interaction described by Cheung et al.,Tropical Medicine and 
International Health 13:247d In, 2008).  


Using a similar method, comparing between arms the differences in rates in vaccine-eligible and non-
eligible age groups within clusters, and assuming rates of 0.4/1000/year for meningitis, and 
2/1000/year cerebral malaria, there is about 80% power to rule out a 3-fold or greater increased rate 
of meningitis associated with introduction of RTSS vaccine (if RTSS does not increase the risk of 
meningitis); and about 90% power to rule out a 2-fold or greater increase in risk of cerebral malaria (if 
there is no effect (increase or decrease) on cerebral malaria incidence), by month 24. There is over 
80% power to detect a 30% reduction in severe malaria by month 24 by country, or a 10% reduction 
in mortality by month 24 across all countries combined.  


Updated calculations will be done when preliminary data on actual event rates are available, four to 
five months after vaccinations start. These estimates will be included in the MVIP Statistical Analysis 
Plan, under development, as will case definitions and indicators. 
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Annex 5: Prior vaccine and malaria intervention policy decisions and 


considerations 


A) Standards applied for other vaccine policy recommendations 


The Working Group reviewed prior SAGE policy decisions on other vaccines to inform questions 


pertinent to RTS,S/AS01 with attention to the type and quality of data available at the time of a 


recommendation. Rotavirus vaccines, pneumococcal conjugate vaccines, and dengue vaccine case 


studies were the most relevant examples for this exercise. Specifically the group focused on the 


following issues in prior policy decisions: 


• Assessment of safety signals for risk-benefit assessment 


• Availability of mortality impact data 


• Consideration of disparate efficacy or impact results across study sites/countries 


• Availability of feasibility and cost-effectiveness data 


As illustrated by the case studies below, global policies for vaccine use evolve after initial licensure, 


prequalification, and SAGE recommendations, as additional information, including mortality data, are 


generated over time.  


Pneumococcal conjugate vaccine (PCV)  


Like malaria, pneumonia and pneumococcal disease account for a large proportion of child mortality 


globally. The 7-valent pneumococcal conjugate vaccine (PCV7) was first licensed in the United States 


in 2000, and included serotypes covering 65–80% of the serotypes associated with invasive 


pneumococcal disease among children in the United States and Western Europe. However, serotype 


coverage was thought to be less compatible for other parts of the world, and the first WHO position 


paper (2003) [12] did not recommend routine use of PCV in developing countries due to lack of 


evidence of efficacy and feasibility in those settings. The WHO position at that time was as follows 


“Large-scale childhood immunization using the conjugate vaccine has been highly effective in reducing 


the burden of invasive pneumococcal disease among infants and young children in the United States… 


Hence, where control of invasive pneumococcal disease in childhood is a public health priority and the 


vaccine serotypes are shown to match the most important local serotypes, the conjugate vaccine 


merits consideration for inclusion in national childhood immunization programmes”. In 2003, the 


future recommendations for routine use of pneumococcal vaccines in developing countries was 


deemed to be dependent largely on the demonstration of protective efficacy against pneumonia. At 


that time, more information was noted to be required by SAGE to assess the impact of conjugate 


vaccines on the incidence and mortality of pneumonia among infants and other high-risk groups in 


developing countries.  


WHO’s initial recommendation for PCV use in 2003 was informed by evidence on efficacy, 


effectiveness and safety from industrialized settings, but the recommendation did not extend 


to resource-poor countries. The WHO recommendation for use broadly in national 


immunization programs was made in 2007 based on review of efficacy, safety and limited 


mortality impact data from a secondary analysis of one study in the Gambia (16% reduction 


in all-cause mortality). 


5.2_Malaria


SAGE meeting October 2021 37







The first WHO recommendation for introduction of PCV in national immunization programmes was 


made in 2007 [13], noting priority in countries with high prevalence of child mortality: “WHO considers 


that pneumococcal conjugate vaccine should be a priority for inclusion in national childhood 


immunization programmes. Countries with mortality among children aged <5 years of >50 


deaths/1000 births or with more than 50,000 children’s deaths annually should make the introduction 


of PCV-7 a high priority for their immunization programmes”. This recommendation was based on 


Phase 3 trial vaccine efficacy and safety data for PCV-9 from developing settings. Vaccine impact data 


were available from industrialized settings that had introduced vaccine previously and were accruing 


post-marketing data.  


At the time of the 2007 recommendation data were available from a Gambian randomized clinical trial 


(RCT) showing that the efficacy of 3 doses of PCV-9 against vaccine-type invasive pneumococcal 


disease was 77% (95% CI, 51–90%), and efficacy against invasive disease regardless of pneumococcal 


serotype was 50% (95% CI,21–69%). Another RCT in South Africa found 83% (95%CI, 39–97%) 


protective efficacy against vaccine-type invasive pneumococcal disease in HIV-negative children and 


65% (95% CI, 24–86%) efficacy in HIV-positive children. The efficacy of conjugated pneumococcal 


vaccine against pneumonia has also been documented in developing countries. In the PCV-9 studies 


mentioned above, efficacy was 35% (95% CI, 26–43%) in the Gambia and 20% (95% CI, 2–35%) in South 


Africa using WHO’s standards for radiologically confirmed pneumonia. 


At the time of the 2007 recommendation, mortality data were available from the Gambian clinical trial 


of 9-valent PCV described above which showed a 16% (95%CI, 3–28%) reduction in all-cause child 


mortality. All-cause mortality was not a primary endpoint in any of the PCV trials. However, in the 


Gambia trial, the baseline mortality rates were high enough to perform a secondary analysis. Despite 


the reduction in overall mortality, the Gambian study showed little or no protection against clinically 


diagnosed pneumonia. 


Rotavirus vaccine 


As with malaria and pneumonia, diarrhea is one of the leading causes of death in children worldwide. 


Rotavirus is the causative agent for a significant proportion of severe diarrhea in children under five 


years of age, and especially under one year of age. WHO policy recommendations for rotavirus 


vaccination have evolved with accrual of evidence since the initial publication of guidance in 2007. At 


that time, WHO recommended [14] inclusion of rotavirus vaccination in national immunization 


programs in regions and countries where vaccine efficacy data were available to suggest significant 


public health impact and where appropriate infrastructure and financing mechanisms were available 


to sustain vaccine utilization. ‘Significant public health impact’ and ‘appropriate infrastructure’ were 


not explicitly defined. Clinical efficacy data for Rotarix (RV1) and Rotateq (RV5) were available 


primarily from the United States, Europe, and Latin America. WHO did not recommend global inclusion 


WHO initial recommendation in 2007 to introduce rotavirus vaccine if data suggest significant 


public health impact was based on clinical efficacy data from the United States, Europe, and 


Latin America; and did not recommend global inclusion of rotavirus vaccines into national 


immunization programmes given the lack of data from other regions. In 2009, this 


recommendation was extended to all regions based on the available efficacy data from 


African and Asian countries. 
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of rotavirus vaccines into national immunization programmes given the lack of data from other 


regions. In 2007 no increased risk of intussusception in vaccinated groups with either RV1 or RV5 was 


observed. Given the concern about risk of intussusception from experience with Rotashield where it 


had been pulled from the market in 2000, WHO also recommended that rotavirus vaccine introduction 


should be accompanied by careful post-marketing national surveillance to evaluate impact and any 


potential association between rotavirus vaccines and intussusception in the concerned age group [14]. 


A revision of the 2007 policy was published in 2009 [15] extending the recommendation for routine 


rotavirus vaccine introduction globally: “WHO recommends that rotavirus vaccine for infants should 


be included in all national immunization programmes. In countries where diarrhoeal deaths account 


for ≥10% of mortality among children aged <5 years, the introduction of the vaccine is strongly 


recommended”. This recommendation was based on new efficacy data available from trials in African 


(Malawi, South Africa, Kenya, Ghana, Mali) and Asian (Bangladesh, Viet Nam) countries representing 


multiple mortality strata. In a large RCT of RV1 in Malawi (high mortality rate among children aged <5 


years) and South Africa (intermediate mortality rate among children aged <5 years) after 1 year of 


follow up, the efficacy against severe rotavirus gastroenteritis (RVGE) was 61% (95% CI, 44–73%) in 


the combined study populations, 77% (95% CI, 56–88%) in South Africa and 50% (95% CI, 19–68%) in 


Malawi). Despite lower efficacy in Malawi, the number of episodes of severe RVGE prevented by 


vaccination was higher (3.9/100 vaccinees) than in South Africa (2.5/100 vaccinees) because of the 


higher incidence of severe RVGE in young infants in Malawi. Initial Phase 3 efficacy results were also 


available for RV5 in Africa and Asia. The RCT was designed to separately analyse the combined results 


for the sites in three countries in Africa (Ghana, Kenya and Mali) and the combined results for the sites 


in two countries in Asia (Bangladesh and Viet Nam). The efficacy of a 3-dose regimen of the vaccine 


against severe RVGE during the first year of follow-up was 64% in Africa (95% CI, 40–79%). When 


results are reviewed separately by country, vaccine efficacy at 1 year varied greatly: Ghana 65% (95%CI 


35.5─81.9), Kenya 83% (95%CI 25.5─98.2), Mali 1% (95%CI -431.7─81.6) [16]. Upon subsequent review 


of the Mali results, it was determined that children enrolled in the study were infrequently being 


brought to medical attention when they became ill and instead were being taken to traditional healers 


so that very few cases of RVGE were identified. In the second year of the study sensitization of 


participants was increased, leading to an increase of reported cases and a higher point estimate for 


vaccine efficacy (19.2% (95%CI -23.1─47.3)) [17]. Despite the variation in findings across sites, the 


pooled efficacy was considered and cited in the global policy recommendation. 


At the time of the 2009 recommendation, post-marketing safety monitoring data were available and 


showed no increased risk of intussusception in the US, Australia, and Latin America. Data available 


were sufficient to rule out the level of risk of intussusception that had been seen with Rotashield 


(attributable risk of 1 case per 10,000 individuals vaccinated). Clinical trials had no been powered to 


rule out a smaller risk of intussusception. No evidence of mortality impact due to rotavirus vaccine 


was not available or required for this policy recommendation [15]. 


A 2013 position paper broadened the policy recommendation for global use of rotavirus vaccines [18]. 
At the time of this decision, limited evidence of mortality impact had become available from 
observational studies in Brazil and Mexico. In Brazil, vaccination resulted in 22-28% reduction in 


diarrhoea-related deaths in children ≤2 years. In Mexico, there was a relative reduction in the rate of 
diarrhoea-related deaths among infants <11 months of age (41%;95% CI: 36%–47%) and among 
children aged 12-23 months (29%; 95% CI: 17%–39%). However, secondary analysis of mortality 
impact was not consistent across trials and study designs were not intended to look at mortality 
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impact. Although the Brazil and Mexico observational data were considered, the WHO evidence-to-
recommendation tables at the time of the 2013 position paper were as follows: 


• We are not certain about the effect of use of RV1 on all-cause death in low mortality 
countries 


• We are not certain about the effect of use of RV1 on all-cause death in high mortality 
countries 


• We are not certain whether the use of RV5 in low mortality countries has any effect on all-
cause death 


• We are not certain whether the use of RV5 in high mortality countries has any effect on all-
cause death 


 
In 2013, extensive clinical data supported the safety of both RV1 and RV5 and the benefits of rotavirus 


vaccination for children. The 2013 WHO position paper noted that the benefits of vaccination far 


outweigh any currently known risk associated with use of either rotavirus vaccine despite the fact that 


the RCTs conducted lacked power to rule out very small relative risks of association. No increased risk 


of intussusception was detected with either RV1 or RV5 in 2 RCTs, each of which including 


approximately 60 000–70 000 infants and designed to detect a risk similar to that seen with Rotashield 


(attributable risk 1 per 10 000). Following clinical trials, post-marketing surveillance intussusception 


data has accrued indicated attributable risk of 1-2 per 100,00 at the time of the 2013 position paper; 


intussusception surveillance data continues to accrue and attributable risk varies by setting but has 


remained in the range of 1-5 per 100,000 children [18]. The SAGE recommended that country-specific 


plans for rotavirus vaccine introduction consider not only potential public health impact and risk, but 


also cost-effectiveness, affordability, and financial and operational impact on the immunization 


delivery system.  


The FPD Working Group discussed the utility of comparing relative and attributable risk of 


intussusception in relation to impact on rotavirus hospitalizations and deaths averted as a potential 


threshold that could be applied when considering RTS,S/AS01 meningitis and cerebral malaria risk. 


Table 1 provides reference data from the Mexican and Brazilian studies described above as well as 


from Australia and the USA. 


Table 1. Risk–benefit estimates of rotavirus disease and intussusception outcomes by country 
(adapted from Table 2, Rha et al. Expert Reviews Vaccines 2014 [19]) 


Country Outcome Rotavirus 
outcomes 
averted 


Intussusception 
outcomes 
caused 


Rotavirus outcome 
averted: 
intussusception 
outcome caused 


Ref 


Mexico Hospitalizations 
Deaths 


11,551 
663 


41 
2 


282:1 
331:1 


[20] 


Brazil Hospitalizations 
Deaths 


69,572 
640 


55 
3 


1265:1 
213:1 


[20] 


Australia Hospitalizations 
Deaths 


6,528 
NR 


14 
NR 


466:1 
NR 


[21] 


USA Hospitalizations 
Deaths 


53,444 
14 


35-166 
0.1-0.5 


322-1530:1 
28-134:1 


[22] 


Estimates based on one vaccinated birth cohort to age 5 years. NR: Not reported 
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Dengue vaccine 


Dengue is a mosquito-borne illness that causes both asymptomatic infection and in some cases can 


cause severe hemorrhagic disease and death. Four viral serotypes exist; infection leads to 


development of temporary protective immunity to the infecting serotype. After an initial infection, as 


immunity wanes, individuals are at risk for severe disease [23]. In contrast to malaria, there is no 


specific treatment for clinical dengue disease. CYD-TDV (Dengvaxia®) is a live attenuated 


(recombinant) tetravalent vaccine, licensed in December 2015 for individuals 9 to 45 years of age in 


geographic settings with high burden of disease and dengue seroprevalence 70% or greater. It is 


recommended as a 3 dose series with doses 6 months apart. As of June 2018, CYD-TDV has been 


approved for licensure by regulatory authorities in 20 countries. 


In July 2016, WHO published the first position paper on dengue vaccine [23] with a recommendation 


as follows “Countries should consider introduction of the dengue vaccine CYD-TDV only in geographic 


settings (national or subnational) where epidemiological data indicate a high burden of disease… The 


vaccine is not recommended when seroprevalence is below 50% in the age group targeted for 


vaccination… Use of CYD-TDV in populations in which seroprevalence is low in the age group 


considered for vaccination is not recommended because of low efficacy and potential longer-term risks 


of severe dengue in vaccinated seronegative individuals”. 


This WHO position was informed by clinical trial and safety data, mathematical modelling and cost-


effectiveness analyses which suggested that the public health benefits of vaccination could be 


maximized if dengue seropositivity was high in the age group targeted for vaccination. Data on CYD-


TDV was available from two parallel Phase 3 randomized clinical trials, known as CYD14 and CYD15. 


CYD14 was conducted at sites in 5 countries in Asia (Indonesia, Malaysia, Philippines, Thailand, and 


Viet Nam), with 10 275 participants aged 2–14 years at first vaccination. CYD15 was conducted at sites 


in 5 countries in Latin America (Brazil, Colombia, Honduras, Mexico, and Puerto Rico (USA)), with 20 


869 participants aged 9–16 years at first vaccination. Vaccine efficacy against virologically-confirmed 


dengue illness was assessed during the active phase of surveillance (25 months post-enrolment). Per 


protocol vaccine efficacy against virologically-confirmed symptomatic dengue illness of any serotype 


was 56.5% (95% CI 43.8%–66.4%) in CYD14, and 60.8% (95% CI 52.0%–68.0%) in CYD15 (from one 


month post dose 3 for 12 months). Vaccine efficacy varied by country, with efficacy ranging from 


31.3% (95% CI 1.3%–51.9%) in Mexico to 79.0% (95% CI 52.3%–91.5%) in Malaysia.  


The lower limit of the licensed indication at 9 years of age was chosen due to a safety concern 


identified in the Phase 3 clinical trials. During hospital-based surveillance, a signal emerged in the 2–5 


In 2016, WHO recommended that countries should consider introduction of the dengue 


vaccine CYD-TDV in geographic settings (national or subnational) where epidemiological data 


indicate a high burden of disease. The vaccine is not recommended when seroprevalence is 


below 50% in the age group targeted for vaccination. In 2017, SAGE considered newly 


available safety data which showed an increased risk of hospitalized and severe dengue in 


seronegative individuals after year 3 to 66 months of follow-up, and in 2018 recommended 


that countries using the vaccine for dengue control should implement pre-vaccination 


screening so that only seropositive individuals are vaccinated. 
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year age group (age group only included in CYD14). While the cumulative relative risk of hospitalized 


dengue illness between vaccine and placebo arms in the 2–5 year age group during the entire trial 


period to date was not statistically significant (1.3 (95% CI 0.8–2.1)), a statistically significant RR of 7.5 


(95%CI 1.3-313.8) was observed among 2-5 year olds only in the period in year 3 after dose 1. There 


were 15 hospitalized dengue cases in vaccinated children versus 1 in unvaccinated children [23]. 


Several hypotheses have been suggested to explain the results, including that in seronegative children, 


of whom there is a higher percentage in the younger age groups, the vaccine may act as a silent natural 


infection that primes seronegative vaccinees to experience a secondary-like infection upon their first 


exposure to dengue virus. At the time of the April 2016 SAGE meeting and July 2016 WHO position, 


this increased risk had not been observed in those aged 9 years and older. At that time, the SAGE 


noted the limited safety data in seronegative populations and recommended post-marketing safety 


surveillance to monitor hospitalized and severe dengue illness in vaccinated persons.  


Feasibility data were available nor cited as a requirement for the policy recommendation despite 


challenges associated with implementation of the 3-dose vaccination schedule in the target 


population of older children and the multiple new visits required to meet the schedule. 


A revision to the SAGE recommendation occurred following the April 2018 SAGE meeting due to new 


safety data from November 2017 showing that while overall population level benefit was favourable, 


there was an increased risk of hospitalized and severe dengue in seronegative individuals after year 3 


to 66 months of follow-up [24]. In areas of 70% dengue seroprevalence, over a 5-year follow-up, for 


every 4 severe cases prevented in seropositives there would be 1 excess severe case in seronegatives 


per 1000 vaccinees; for every 7 hospitalizations prevented in seropositive vaccinees, there would be 


1 excess hospitalization in seronegative vaccinees. The SAGE considered the safety data as well as 


feasibility of individual pre-vaccination screening, and recommended that countries using the vaccine 


for dengue control should implement pre-vaccination screening so that only seropositive individuals 


are vaccinated.  


Neither the original policy recommendation for use nor the recent revision considered mortality 


impact as mortality impact data were not available. 


B) Standards applied for malaria intervention policy recommendations  


In contrast to the process for SAGE vaccine policy decisions published in position papers, malaria 


intervention policy decisions have not followed a consistent procedure or format for publication. 


Currently recommended malaria prevention tools include long lasting insecticidal nets (LLINs), 


Intermittent Preventive Treatment in infants (IPTi), Intermittent Preventive Treatment in pregnancy 


(IPTp), indoor residual spraying (IRS), and in areas with highly seasonal malaria, seasonal malaria 


chemoprevention (SMC). Increased rollout of malaria control methods had led to over 50% reduced 


malaria mortality in sub-Saharan Africa since 2000 [2], but ongoing gaps in access to preventive, 


diagnostic and treatment measures continue to exist.  


Insecticide Treated-Nets (ITNs) 


ITNs and specifically, LLINs have been shown to cause a reduction in both malaria disease and 


childhood mortality in randomised controlled trials. A Cochrane Review estimated 50% efficacy of ITNs 


against uncomplicated malaria episodes and 17% efficacy of ITNs against all-cause under five mortality 


(compared to no nets) in areas of high transmission [25]. The impact of ITNs is based not only on 
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individual-level protection but also on community-level transmission reduction [26]. However, ITN use 


and protection wanes over time in the absence of new distributions and it is therefore important that 


countries maintain distribution of replacement nets at least every 3 years [27], including in areas 


implementing malaria vaccination.  


Early support for vector control activities began after WHO hosted a convention in 1992 to increase 


attention on malaria prevention measures with acknowledgement of ITNs as the most promising 


strategy. At this point, data were available to show that use of pyrethroids were safe, effective to 


decrease mosquito bites and repel and kill mosqutoes, effectiveness could be optimized based on the 


quantity of pyrethroid used, and cost-effective [25]. At the time of the convention, data from a study 


in the Gambia were also available showing a 42% reduction in all-cause mortality among children 1─59 


months after implementation of ITNs [28]. Subsequently in 1993, WHO reported on Implementation 


of the Global Malaria Control Strategy and noted that “Impregnated bednets have proved their 


efficacy in reducing morbidity and mortality in certain areas, but more research is needed…. efficacy 


under local conditions … sustainability” [29]. In this period, before the large malaria policy and funding 


initiatives had been established, there was no mechanism in place to incentivize ITN production and 


roll-out. Four additional RCTs with mortality impact endpoints were published in 1995 [30], 1996 [31, 


32], and 1997 [33]. These additional data contributed to the basis for the recommendation for 


additional scale up of ITNs [34]. 


Table 2. Insecticide-treated net data for policy recommendation 


Data Available at Time of Policy Statement: Data Unavailable at Time of Policy Statement: 


• Pyrethroids safe 
• ITN’s decrease mosquito bites, and repel and 


kill mosqutoes 
• Cost-effectiveness of ITN’s 
• Impact on overall mortality (42% in The 


Gambia, 1991)—more data was requested 


• Feasibility 
• Impact on resistance 


Drug-based malaria prevention tools (IPTp, ITPi, SMC) 


Key drug-based malaria preventive tools include IPTp to prevent malaria in pregancy, IPTi to prevent 


malaria in the first year of life (which has not been widely adopted) and, SMC, limited to areas with 


highly seasonal malaria. All of these rely on inexpensive, well-tolerated antimalarial drugs.  


IPTp is the distribution of a complete dose of an antimalarial medicine to pregnant women at different 


intervals during pregnancy, usually during ANC visits, regardless of disease status. The original WHO 


policy recommendation (2004) on IPTp was: “All pregnant women in areas of stable malaria 


transmission should receive at least two doses of IPT after quickening...IPT-SP doses should not be 


given more frequently than monthly. Currently, the most effective drug for IPT is sulfadoxine-


pyrimethamine (SP) because of its safety for use during pregnancy, efficacy in reproductive-age women 


and feasibility for use in programmes as it can be delivered as a single-dose treatment under 


observation by the health worker.”  


At the time of the initial (2004) recommendation, there were two major topics addressed by the 


Technical Expert Group (TEG) regarding IPTp that needed further information: SP use in IPTp in areas 


with high SP resistance, and the impact of IPTp in the presence of high coverage of other interventions 


[35]. Data of SP efficacy in high resistance areas was available for children, but there was not data 
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available on in vivo protective efficacy in pregnant women [35]. The TEG also requested further studies 


to determine: the optimal dose and dose interval, effect of seasonal malaria transmission on SP 


effectiveness, impact (and validation of results) of IPTp on low birth weight, maternal anaemia, and 


peripheral and placental parasitemia, and whether SP should be replaced with another antimalarial 


(superiority RCT, dose/schedule for other antimalarials, effectiveness, etc). No thresholds for parasite 


prevalence were established regarding when to halt or initiate IPTp use. No recommendations were 


made on IPTp use outside of Africa. 


In 2012, following a subsequent evidence review on dose-dependent efficacy of SP and the impact of 


IPTp in regions with high prevalence of sulphadoxine pyrimethamine (SP)-resistant parasites, WHO 


made the following updated recommendation: “The [Evidence Review Group] (ERG) advises that an 


update to the WHO policy on IPTp is needed and recommends that all pregnant women in areas of 


stable (high or moderate) malaria transmission should receive SP at each scheduled ANC visit. IPTp-SP 


doses should be administered as early as possible during the 2
nd 


trimester
 
of gestation, with each dose 


given at least 1 month apart from any other and continuing up to the time of delivery [36].” 


 
The updated policy recommendation concluded that IPTp was effective even in areas with high SP 


resistance, but recommended that SP should not be used as a monotherapy in malaria treatment 


outside of IPTp to avoid resistance.2 The dose-dependent recommendation was based on the results 


of a meta-analysis that looked at 2 dose versus 3 dose regimens of SP in 7 RCT’s (6281 pregnancies) 


[36]. The analysis showed a reduction in risk of low birth weight of 21% (95 CI: 8-32) for a three dose 


regimen versus a two dose regimen. The update also cited new cost-effectiveness data showing IPTp 


to be cost effectiveagainst in high malaria transmission areas for prevention of neonatal mortality and 


maternal malaria. 


 


The recommendation called for further data on: IPTp-SP use outside of Africa; information on 


effectiveness at different transmission levels; programmatic effectiveness of IPTp service delivery at 


ANC visits and barriers to uptake [36]. There was insufficient evidence available for WHO to make a 


policy recommendation on what level of malaria transmission should serve as the threshold for halting 


IPTp. A subsequent 2013 draft recommendation suggested halting IPTp-SP when P. falciparum 


prevalence stayed below 5% in children under-15 for three years [37]. However, this threshold has yet 


to be formally included in WHO policy, and the 2014 WHO policy brief requested more information 


before selecting a threshold below which IPTp use should be halted [38].  


Table 4. Intermittent Preventive Treatment in Pregnancy (IPTp) data for policy recommendation 


 Data Available at Time of Policy Decision: Data Unavailable at Time of Policy Decision: 


2004 • 1 RCT, Shulman C., 1999: maternal 


anaemia & birthweight 


• At least two SP doses needed to be 


beneficial 


• In HIV+ women, monthly dose of SP 


needed 


• Cost-effectiveness data 


• No signs of additional risk or benefit from a 


third dose of SP 


• Feasibility, efficacy and safety of 


alternative antimalarials for IPTp 


• Efficacy in areas with high SP resistance 


• Impact of IPTp in areas with high 


coverage of other malaria interventions 
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2012 


update 


• IPTp still effective in areas with high SP 


resistance 


• New dose-dependent results, based on a 


meta-analysis of 2-dose vs. 3-dose 


regimens (7 RCT’s, 6281 pregnancies): 21% 


reduction in low birth weight (95 CI: 8%-


32%) with three doses 


• IPTp shown to be cost-effective for 


preventing maternal malaria and neonatal 


mortality in areas with high malaria 


transmission  


• IPTp impact outside of Africa 


• Effectiveness of IPTp at different 


transmission levels 


• Programmatic effectiveness of IPTp 


delivery at ANC visits 


• Level of malaria transmission where 


IPTp should be implemented or halted 


 


IPTi is a malaria prevention intervention that involves the distribution of SP through EPI programs 


alongside routine vaccines. WHO’s current policy recommendation (2010) on IPTi is: “The co-


administration of SP-IPTi with DTP2, DTP3 and measles immunization to infants, through routine EPI 


in countries in sub-Saharan Africa, in areas with moderate-to-high malaria transmission (Annual 


Entomological Inoculation Rates >10), and where parasite resistance to SP is not high –defined as a 


prevalence of the pfdhps 540 mutation of <50%” [39]. At the time of the policy recommendation, the 


available evidence showed that initial concerns around severe skin reactions seen in some of the early 


studies were not observed in larger trials or the IPTi Consortium’s analysis. A pooled analysis of the six 


original trials showed 30% efficacy (19.8%-39.4%) against clinical malaria, 21.3% (8.3%-32.5%) against 


anaemia, and an all-cause decline in hospital admissions of 23% (10.0%-34.0%). There was one 


additional study presented for consideration whose results were published after the pooled analysis 


that showed IPTi efficacy of 6.7% (-45.9% –22.0%) against clinical malaria. The pooled analysis showed 


no signs of a rebound effect, though further observation was recommended following reports of 


increasing anaemia, high density parasitemia and severe malaria-associated anaemia in the SP arms 


of three of the RCT’s. Implementation study results showed SP to be cost-effective and help increase 


EPI coverage. 


At the time of the policy recommendation, it was unknown what parasite SP resistance threshold 


made IPTi ineffective. Additionally, there was uncertainty on the impact of IPTi on severe malaria 


incidence and malaria mortality, and there was a noted need for evidence for IPTi use in areas with 


low malaria transmission rates. 
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Table 5. Intermittent Preventive Treatment in infants (IPTi) data for policy recommendation 


Data Available at Time of Policy Decision: Data Unavailable at Time of Policy 


Decision: 


• 6 RCT’s: 30% efficacy (95 CI: 19.8-39.4) 


against clinical malaria, 21.3% (95 CI: 8.3-


32.5) against anaemia, 23% (95 CI: 10.0-


34.0) against all-cause hospital 


admissions 


• No signs of rebound (call for further data) 


• No serological interactions with response 


to EPI vaccines  


• Operational experience from pilot 


implementation 


• Low cost, and helped increase coverage 


of EPI vaccines 


• Initial safety concern of severe skin 


reaction resolved when not observed in 


large IPTi Consortium studies 


• Threshold of SP resistance where IPTi 


becomes ineffective / not cost-


effective 


• Efficacy on severe malaria incidence 


and malaria mortality  


• IPTi impact in areas with low malaria 


transmission 


SMC, also known as Intermittent Preventive Treatment in children (IPTc), is the provision of 


antimalarial treatment courses to children under five in the Sahel region of Africa, where there are 


large seasonal variations in malaria transmission rates between the rainy and dry seasons. The current 


WHO policy on SMC (2012) is: “SMC is recommended in areas of highly seasonal malaria transmission 


across the Sahel sub-region. A complete treatment course of amodiaquine plus sulfadoxine-


pyrimethamine (AQ+SP) should be given to children aged between 3 and 59 months at monthly 


intervals, beginning at the start of the transmission season, to a maximum of four doses during the 


malaria transmission season (provided both drugs retain sufficient antimalarial efficacy)” [40]. 


 


The 2012 policy recommendation was based on evidence available from 8 RCT’s (7 sets of results had 


been published) that looked at monthly and two monthly dose regimens across a cumulative 900,000 


treatment courses [41]. Efficacy from these studies looked at: uncomplicated malaria, severe malaria, 


moderate anaemia and all-cause mortality. Pooled results showed that monthly and bimonthly SMC 


regimens (any antimalarial) had an efficacy of 78% (95 CI: 69 – 84) against uncomplicated malaria, and 


this immunity lasted for approximately 4 weeks following each dose. Monthly SMC regiments (any 


antimalarial) showed efficacy of 61% (95 CI: 15 – 82) against severe malaria, and 20% (95 CI: -5 – 38) 


against severe anaemia. There were not many reported deaths across the eight studies, making 


evaluations of impact on all-cause mortality unreliable, but the pooled analysis showed an efficacy of 


18% (95 CI: -69 – 61) against all-cause mortality. No serious adverse events were attributed to SMC 


across the eight studies. There was no association between efficacy and the SP dose (half or whole 


tablet).  


 


Cost-analysis data was also considered, and showed SMC to be highly cost-effective in areas with 


attack rates greater than 0.2 clinical attacks per transmission during the rainy season, and cost-
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effective at rates from 0.1 to 0.2 clinical attacks per transmission. SMC was not cost-effective at attack 


rates below 0.1 clinical attacks per transmission season. 


 


This 2012 WHO recommendation was made without evidence on efficacy of alternative dose 


regiments, safety risks of repeated AQ doses (specifically neutropenia and hepatotoxicity), impact in 


other age groups, impact on malaria transmission, and without defined thresholds for initiating, 


altering or stopping SMC in a particular area. Due to the lack of data to answer these questions, the 


WHO policy also contains the caveat: “While there are several potential approaches to implementing 


SMC, there is presently insufficient evidence to recommend a standard deployment strategy and 


individual approaches best suited to local conditions should be used.”  


 
Table 6. Seasonal Malaria Chemoprevention (SMC) data for policy recommendation 


Data Available at Time of Policy Decision: Call for further data at Time of Policy Decision: 


• 8 RCT’s, 900k treatment courses 


• 78% efficacy (95 CI: 69-84) against 


uncomplicated malaria; protection lasted 


about 4 weeks 


• 61% (95 CI: 15-82) against severe malaria, 20% 


(95 CI: -5.0-38.0) against severe anaemia, 18% 


(95 CI: -69 -61) mortality 


• No AESI reported 


• No association observed between SP dose and 


efficacy 


• Highly cost-effective at attack rates greater 


than 0.2 clinical attacks per transmission 


season, cost-effective at attack rates of 0.1-0.2 


• Efficacy of alternative dose regimens 


• Safety risk of repeat AQ doses (neutropenia 


and hepatotoxicity) 


• Impact in different age groups 


• Impact on malaria transmission 


• Data for starting and stopping thresholds of 


malaria transmission 


 


Impact of RTS,S/AS01 on utilization of other malaria interventions will be assessed during the 


household surveys by measuring and comparing prevalence estimates in vaccination and comparator 


areas. Communication will be a key component of any RTS,S/AS01 introduction plan to maintain use 


of other malaria control tools, including emphasis on the partial protection of the vaccine and the 


need to continue sleeping under and an ITN and the need to seek diagnosis and treatment for fever 


early. 


C) Operational feasibility: Expected MVIP coverage based on Immunization coverage 


trajectories over time following new vaccine introductions 


Definition of “high” coverage 


The JTEG has recommended that “high” immunization coverage be documented in order to 


recommend continued implementation. However, as the SAGE has previously recognised (SAGE, April 


2018), the relatively low coverage levels of MCV2 provided to children aged 15–18 months in MVIP 


countries could indicate challenges in reaching children in the second year of life with the fourth dose 


of RTS,S/AS01.  


The WHO recommendation acknowledged that receiving all four doses of the vaccine ensures optimal 


benefit of the vaccine and avoids an age-shift in timing of severe disease that was observed in the 
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Phase 3 trial among children randomized to receive only 3 vaccine doses. However, subsequent long-


term follow up data from the MAL-076 study are reassuring, showing no excess risk of severe malaria 


among those who receive only 3 doses and modelling estimates based on Phase 3 data predict that 


the added benefit of a fourth dose may be small compared to that of the first three doses. 


Nonetheless, given uncertainty around the added benefit of a fourth dose, efforts at maximizing 


coverage of the full four dose series during the Programme is desirable.  


Considering experience with introduction of other childhood vaccines, the definition of “high” 


coverage is challenging, and would be expected to differ for the third and fourth doses of RTS,S/AS01. 


Coverage is expected to be lower for the fourth dose of RTS,S/AS01 compared to the third dose 


because of healthcare visits during the second year of life are less well established than those in 


infancy. Examples from other vaccine introductions were reviewed to determine realistic goals for 


coverage based on the strength of the immunization system to support the additional vaccine 


introduction and new immunization schedule. 


Documentation of achieving high coverage is not typically a prerequisite for a WHO policy 


recommendation for vaccine introduction, unless there is an epidemiological rationale. For example, 


with vaccines that induce population-level protection (“herd immunity”), suboptimal childhood 


vaccination coverage can lead to an age shift in disease at the population level, but this principal does 


not apply to malaria vaccination as the RTS,S/AS01 vaccine is expected to provide individual protection 


only and not expected to have an effect on malaria transmission. 


 


Strength of routine immunization in the pilot countries 


After responding to call for expressions of interest, the pilot countries were selected for participation 


in the pilot implementations based on standardized criteria, including demonstration of a strong EPI 


programme. Coverage levels for diphtheria-tetanus-pertussis (DTP) and measles-containing vaccine 


(MCV) are considered indicators of health system performance. Vaccines given in the second year of 


life, such as MCV2 and meningococcal A vaccine, were assessed as relevant by the Working Group 


when considering potential RTS,S/AS01 coverage. The additional visits to be introduced for 


RTS,S/AS01 can be leveraged as opportunities to reach children at critical time points for well child 


exams, including weight monitoring, and to provide vitamin A and deworming recommended at two 


years of age. Based on the WHO recommendations, the EPI Programmes defined the most appropriate 


target age for children to receive each dose of RTS,S/AS01 given the existing routine immunization 


schedule. 


Expected coverage trajectory over time following new vaccine introduction 


Vaccine coverage rates for second year of life vaccines are generally suboptimal in Africa. As of 2016, 


WHO/UNICEF Estimates of National Immunization Coverage (WUENIC) average MCV2 coverage was 


74% with many countries having introduced more than 5 years ago. Coverage for vaccines 


administered at the same or similar times points as RTS,S/AS01: MCV1, MCV2 and Meningococcal 


serotype A (MenA) (introduced in Ghana only) vary greatly among pilot countries (Table 7).  
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Table 7. Immunization programme performance in MVIP countries: 2017 vaccine coverage 


estimates*  
Ghana Kenya Malawi 


DTP-HepB-Hib, first dose, at 6 weeks 99% 93% 93% 


DTP-HepB-Hib, third dose, at 14 weeks 99% 82% 88% 


Measles-containing vaccine (MCV1) 1st dose, 9 months 95% 89% 83% 


Measles-containing vaccine (MCV2) 2nd dose, 18 months 83% 35% 67% 


Meningococcal conjugate serotype A vaccine, 18 months 82%** NA NA 


*according to WHO/UNICEF coverage estimates, as of 15 July 2018  


**Country reported estimate, first full year after introduction 


   


 


Vaccine coverage trends increase over time following introduction. The trajectory in coverage for first 


year of life vaccines has been increasing since the start of the EPI program. Since the 1980’s trends in 


coverage over time for infant DTP, MCV, and oral polio vaccines have been observed and found to 


vary considerably by region and country; however, generally, the acceleration in coverage is highest 


when national coverage levels are between 25-30%, and where there is investment in the 


immunization system. Coverage levels tends to level off when they are high, e.g. over 80% [42].  


In the pilot countries, increasing trends have been observed in average WUENIC estimates [43] for 


vaccines given during the first year of life (third dose pneumococcal vaccine, Haemophilus influenza 


type b vaccine, second dose rotavirus vaccine) during the first three years after introduction (Figure 


1a). When MCV2 as a second year of life (2YOL) vaccine is considered, increasing trends are also 


observed though the highest coverage achieved has been lower than for vaccines given in the first 


year of life (Figure 1b).  


 
Figure 1a. Average WHO/UNICEF (as of 15 July 2018) estimated first year of life vaccine coverage in 


Ghana, Kenya, and Malawi during first 3 years following introduction, including the year of introduction 


(third dose pneumococcal vaccine, Haemophilus influenza type b vaccine, and second dose rotavirus 


vaccine) 
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Figure 1b. Second dose measles-containing vaccine WHO/UNICEF estimated coverage (as of 15 July 


2018) in Ghana, Kenya and Malawi, 2012-2017. The first year shown for each country is the year of 


introduction. 


A preliminary analysis performed by CDC using the WHO/UNICEF coverage data (2016) [43] of the time 


needed to attain various MCV2 coverage levels showed that among 22 countries in AFRO who have 


introduced MCV2, 17 have achieved coverage of at least 60%. Among the 13 countries that had 


reported at least five years of data, attaining 60% coverage took an average of 1.4 years. Attaining 


70% and 80% coverage took 2 and 3.9 years respectively (Table 8). 


Table 8. Average time to reach target MCV2 coverage in years, as of 2016 
 


Average time (years) to reach MCV2 target coverage, as of 2016* 
 


60% 70% 80% 90% 


WHO African Region 1.4 2 3.9 5 


Number of countries**  (%) 13 (59) 11 (50) 7 (32) 4 (18) 


* Among total 22 countries in AFRO who have introduced MCV2 as of 2016, 17 have achieved coverage of at 
least 60%.  
** Excludes countries who didn't report for >5 years 
Note: This reflects first time countries hit the selected target coverage. Many countries hit 70% or 80% one 
year and then the next year (or few years) they were back down in the 60% range.   


The meningococcal serotype A conjugate vaccine (MenA) is another example of a 2YOL vaccine that 


has recently been introduced in multiple countries in the meningitis belt, including in Ghana. The 


MenA coverage trajectory experience may be informative for potential coverage expected for 


RTS,S/AS01 and the impact on other routine EPI vaccines. MenA vaccination campaigns in Africa since 


2010 have led to dramatic reductions in meningococcal meningitis and community acceptance of 


vaccination was observed to be high [44]. Burkina Faso introduced MenA into the routine EPI in March 


2017 at age 15-18 months, concomitantly with MCV2. A coverage survey was recently conducted one 


year after introduction in Burkina Faso to examine MCV2 coverage in pre- and post-MACV introduction 


cohorts to assess changes regionally and nationally, with the hypothesis that introduction of MenA, 


highly desirable by endemic communities, might lead to an improvement of MCV2 coverage, available 


to children at the same vaccination visit. Results of the survey showed that after one year of 


introduction, MenA coverage reached 58% (95%CI 56-61), much lower than the 96% coverage that 


has been achieved during the mass vaccination campaign conducted in Burkina Faso in 2010 [45]. 
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MCV2 coverage did increase significantly by about 5% compared to pre-MenA introduction coverage 


(Table 9). Given the methodology of the survey, the increase in MCV2 coverage cannot be attributed 


to the introduction of MenA into the routine EPI schedule. While MACV introduction may have 


contributed, it cannot be separated from the expected modest increase in coverage during the first 


few years post-introduction. The introduction of RTS,S/AS01 coinciding with other 2YOL vaccines 


might present a similar opportunity for improvement of other immunization or coverage. 


Table 9. Measles-containing vaccine dose 1 (MCV1), MCV2, and meningococcal serotype A conjugate vaccine 


(MenA) coverage before and after MenA introduction in routine childhood immunization, Burkina Faso, 


2018*  


% Coverage (95% CI) Pre MenA Introduction 
Age Group  


(30-41 months) 


Post-MenA Introduction Age 
Group  


(18-26 months) 


Change in 
Coverage 


MCV1  88  (87, 90) 89  (87, 91) 1.0 (-0.8, 
2.8) 


MCV2 62  (59, 65) 67  (64, 69) 4.5  (1.3, 
7.7) 


MenA NA 58  (56, 61) na 
*Burkina Faso introduced MenA vaccine into the EPI in March 2017; the coverage survey was conducted 12 months after 


introduction in March 2018. Data from Zoma, Walldorf et al, manuscript in preparation. 


 


Assessment of coverage during the MVIP evaluation period 


Administrative coverage data will be available monthly after the start of RTS,S/AS01 vaccination based 


on routine reports from vaccination facilities up to the district and national levels. However, 


administrative coverage data has well-known limitations for over or underestimation [46, 47]; 


reliability of administrative data depend greatly on completeness and timeliness of reporting and 


accuracy of population denominator estimates for the age group eligible for vaccination. 


Administrative coverage estimates may become more reliable over time. Given the limitations to 


administrative coverage data, household survey data will a more reliable source of RTS,S/AS01 and 


other vaccine coverage [48] but will not be available as early and will only be available intermittently 


following the conduct of a coverage survey and subsequent statistical analysis. Representative 


population-based survey data that would include the fourth RTS,S/AS01 dose will be estimated at the 


coverage survey planned to occur at 30 months after vaccine introduction with results available 


approximately 2 months later depending on the time needed for analysis. 


The full evaluation period of approximately 50 months may be sufficient for scale up and achievement 


of “high” coverage for first year of life RTS,S/AS01 doses 1, 2, and 3, with less certainty for the fourth 


dose considering experience with other 2YOL vaccines. In contrast, evaluation at 18-24 months 


following the first RTS,S/AS01 fourth dose administration may not allow enough time for the trajectory 


towards high coverage, especially for the fourth dose. Similar to the trends observed for MCV2, 


achievement of fourth dose RTS,S/AS01 vaccine coverage comparable to the third dose will likely take 


several years.  


During the course of the evaluation, the immunization program will have the opportunity to 


strengthen procedures around the new immunization visits and respond to early challenges identified 
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through the planned post-introduction evaluation and through the Health Care Utilization Qualitative 


Longitudinal evaluation (HUS). The HUS will inform interpretation of coverage estimates, and will 


explore contextual and behavioural factors that might impede or facilitate RTS,S/AS01 uptake in terms 


of: delivery and integration, community reception and acceptability, and vaccine uptake and 


consequences.  
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Annex 2: Malaria vaccine targets and pipeline 


1. Malaria vaccine targets


The pre-erythrocytic stages (stages 1 – 3 in Figure 1) encompass the injection of the sporozoite stage 


of the parasite by the bite of an infected female anopheline mosquito, and the rapid homing of the 


sporozoite into the liver cells within a matter of minutes to a few hours. Blood stage (erythrocytic, 


anti- disease vaccines) target stages 4-6, and transmission blocking vaccines stages 7-9.  


Fig. 1 Malaria life cycle and associated vaccine targets (Figure by PATH Malaria Vaccine Initiative)1   


Numerous antigens that are unique to either the merozoite (e.g. the merozoite surface antigens) or to 


the infected erythrocyte (e.g. erythrocyte-associated surface antigens) are potential erythrocytic- 


stage vaccine antigens, and such vaccines would either prevent the invasion of the erythrocyte by the 


merozoite, or would target the infected erythrocyte for destruction by the host’s immune system. The 


net effect of such erythrocyte-stage immune responses could be to limit or ameliorate the blood- 


stage manifestations of the malaria parasite infection. Small subsets of infected erythrocytes undergo 


a developmental switch into the sexual stage of the organism, termed gametocytes. Gametocytes 


develop into extracelluar gametes in the midgut of the mosquito vector when taken in a blood meal 


from an infected person to undergo fertilisation and continue development in the mosquito. Although 


most gametocytes remain within the host erythrocyte until they are taken up during a blood meal 


ingested by a female anopheline mosquito, some of the infected erythrocytes rupture in the host’s 


reticuloendothelial system and present gametocyte-specific antigens to the host’s immune system. 


Vaccines targeting gametocyte stages of the parasite, or targeting gametes and the post fertilization 


stage – the zygotes and subsequent ookinetes, which are found only in the mosquito midgut after 


fertilization occurs, may provide transmission-blocking immune responses that could interrupt 


transmission of the parasite from an infected person to an uninfected person by preventing 


development of a mature sporozoite in the mosquito. Combination vaccines containing antigens 
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expressed at different stages of the parasite’s life-cycle may induce an immune response with a broad 


biological effect. 


 


2.   Malaria vaccine pipeline 
 


Through a series of ongoing consultations, WHO is currently revising the preferred product 


characteristics (PPC) for malaria vaccines. PPCs are are technical documents describing WHO 


preferred attributes of products for licensure, policy, and programmatic implementation in lower 


middle income country settings. They address several product characteristics including indication, 


target population, safety and efficacy, formulation and presentation, dose regimen, co-


administration, route of administration, product stability and storage, and access and affordability. 


These preferences are shaped by the unmet public health needs in priority disease areas as well as 


the realities of the disease epidemiology and delivery systems in the target geographies.2  


 


Many P. falciparum malaria-vaccine projects are in clinical stages of evaluation (Figure 2). However, 


only RTS,S/AS01 (a pre-erythrocytic stage vaccine) has completed pivotal phase III evaluation, 


reached the regulatory review stage, and has been introduced in sub-national pilot implementation 


through EPI programmes.   


 


 
Fig. 2  Global malaria vaccine pipeline August 20213 
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A recent WHO review meeting summarized progress in malaria vaccine development.4   


Experimental challenge trials (controlled human malaria infection [CHMI]) have proven to be a 


valuable tool to inform vaccine formulation, dose, route, schedule and development programmes, 


and have enabled a less risky approach to investment by providing early indications of efficacy. CHMI 


with sporozoites delivered by infected mosquitos or direct venous inoculation (DVI) can be used to 


assess pre-erythrocytic vaccine candidates. Blood stage challenge is applicable for blood- or sexual- 


(but not pre-erythrocytic-) stage candidates.  


 


One pre-erythrocytic vaccine, RTS,S/AS01, has completed clinical development and is now in pilot 


implementation. Additionally, two pre-erythrocytic vaccine candidates have reached late-stage 


clinical development: PfSPZ, and R21/MM. The RTS,S/AS01  vaccine is based on the P. falciparum 


sporozoite antigen CSP, and was developed after a series of clinical trials demonstrated that simpler 


CSP-based vaccines provided inadequate clinical efficacy.  RTS,S uses a delivery system based on the 


hepatitis B–malaria antigen fusion protein. Because RTS,S formulated on aluminium-containing 


adjuvants alone afforded no protection in human-challenge studies, other adjuvants were explored.  


The formulation designated as RTS,S/AS01 appeared to provide the greatest protection.5  


 
PfSPZ. Sanaria corporation has developed a pre-erythrocytic radiation attenuated product consisting 


of aseptic, purified, vialed, cryopreserved P. falciparum sporozoites (PfSPZ). These sporozoites are 


available as fully infectious (for intravenous CHMI) or for immunization (radiation- and genetically-


attenuated sporozoites for immunisation).6   PfSPZ is produced through mosquito 


salivary gland dissection; it requires administration by direct venous inoculation, and must be stored 


in liquid nitrogen. In a CHMI trial in malaria-naïve US adults, three doses of 9x105 PfSPZ administered 


through DVI induced >90% protection against CHMI after three weeks, and was 70% at 24 weeks 


using a challenge strain homologous to that used for immunisation.7  Efficacy against heterologous 


strains was reduced. Other CHMI trials in non-immune populations have yielded similar results.  


 


In a Phase 1 field trial in Malian adults who received five doses of 2.7 x 106  PfSPZ at months 0, 1, 2, 3 


and 5, protective efficacy was 29% against P. falciparum infection as determined by thick blood 


smear during the transmission season.8   In malaria-experienced adults in Burkina Faso (n=80) who 


received three doses of 2.7 x 106  PfSPZ at 8-week intervals prior to the transmission season, 


protective efficacy against P. falciparum infection as determined by thick blood smear was 38% 


during the six months following the third dose.9 In both CHMI and field trials, PfSPZ has shown 


favourable safety and tolerability profiles. No PfSPZ vaccine efficacy has been shown against malaria 


in young children Published data on efficacy in field trials in African children are not yet available. A 


Phase 3 trial is currently planned in Equatorial Guinea as part of a Bioko Island malaria elimination 


project.10 PfSPZ is also being developed for prevention of malaria in travellers and the military. 


 


R21.The R21 anti-sporozoite subunit candidate vaccine, developed at Oxford University, is an RTS,S-


like vaccine targeting the same circumsporozoite protein antigen, but with enhanced efficacy related 


to different immunogenic properties.11   The R21 particle is formed from a single CS-hepatitis B 
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surface antigen (HBsAg) fusion protein, hence 100% of the molecules in each particle include the CS 


antigen, compared with 20% in RTS, S/AS01 which also includes free HBsAg. This difference could 


mean that R21 exposes more CS protein (CSP) epitopes to the immune system than RTS,S/AS01. The 


Matrix-M adjuvant was selected instead of AS01 based on ease of access and demonstrated potent 


immunogenicity.  Unpublished phase 1 trials showed that a low dose formulation (10 μg R21/Matrix-


M) had similar immunogenicity to 50 mg of RTS,S/AS01, and favourable safety. In a CHMI trial, a 3-


dose schedule of 10 μg R21/Matrix-M induced 82% sterile protection against CHMI after3 weeks 


(NCT02572388, NCT02925403, unpublished).  


 


In a phase 2b trial in children aged 5–17 months in a highly seasonal area of Burkina Faso, low dose (5 


μg) R21 was given with two different doses of Matrix-M (25 or 50 μg); the control group received rabies 


vaccine.12 The doses were administered at 4-week intervals before the malaria season, with a fourth 


dose 1 year later, again before the malaria season. One hundred and fifty children comprised each of 


the three groups (n=150 in each).  R21/MM had a favourable safety profile and was well tolerated.  At 


six months following the last dose (end of transmission season), protective efficacy against clinical 


malaria was 74% (95% CI 63–82) in the 5 μg R21 / 25 μg MM group, and 77% (95% CI 67–84) in the 5 μg 


R21 / 50 μg MM group. Of note, in the same site in Burkina Faso in the RTS,S / AS01 phase 3 trial, the 


vaccine efficacy at 6 months follow-up was similar - 72% (95% CI 60-80). At 1 year, R21/MM vaccine 


efficacy remained high, though few cases occurred in the second six months (dry season).  Participants 


vaccinated with R21/MM showed high titres of malaria-specific anti-Asn-Ala-Asn-Pro (NANP) antibodies 


28 days after the third vaccination, which were almost doubled with the higher adjuvant dose; titres 


waned but were boosted to levels similar to peak titres after the primary series of vaccinations with a 


fourth (booster dose) 1 year later. 


Follow-up of this phase 2 is continuing; a phase 3 trial across five African sites of differing malaria 


transmission and seasonality was initiated at the 2 highly seasonal sites in 2021.  
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Background:  
The RTS,S/AS01 malaria vaccine was introduced in pilot schemes in Malawi, Ghana and western 


Kenya in 2019, to evaluate  safety, and effectiveness before the vaccine could be recommended 


more widely.  


The evaluation, planned over 4 years, aims to assess the feasibility of achieving high uptake of the 


vaccine, and to measure the effect that introducing the malaria vaccine has in reducing child deaths 


and hospital admissions with severe malaria, in areas with year-round malaria transmission. The 


evaluation also addresses three safety signals that were observed in the phase 3 trial but whose 


significance was unclear: an unexplained excess of meningitis cases in RTS,S/AS01 recipients, an 


excess in cerebral malaria cases among RTS,S/AS01 recipients, and an excess of deaths among girls 


who received RTS,S/AS01.  


It was anticipated that sufficient data to assess the safety signals and the initial impact on the 


incidence of hospital admission with severe malaria was likely to be available after the first 2 years 


of the evaluation. The primary analysis of these outcomes would be done at that time. These results, 


if favourable, would be sufficient to support a recommendation for wider use of the vaccine. 


Information which would follow later would include uptake of the fourth dose and the impact of 


vaccine introduction on all-cause mortality.  


Evaluation design: 
Within the pilot region in each country, districts or similar areas were randomized to introduce the 


vaccine in 2019, or to delay introduction until a decision is reached about safety and effectiveness. 


The scale of the introduction and duration of the evaluation was chosen in order to be able to 


measure the impact of vaccine introduction on child survival. A total of 158 areas were randomized 


(66 districts in Ghana; 46 sub-counties in western Kenya; and 46 groups of immunization clinics and 


their associated catchment areas, in Malawi). Each area had a total population of about 100,000 and 


an expected birth cohort of about 4,000 per year. The areas where introduction was delayed serve 


as comparison areas for the purpose of the evaluation.  Household surveys were conducted 


throughout the implementation and comparison regions in each country, before vaccine 


introduction, to assess at baseline the coverage of EPI vaccines, use of insecticide-treated bednets 


and malaria prevalence in children, and information about care-seeking for children who are unwell 


(with reported fever).  


The vaccine schedule involves four doses, at 6,7,9 and 24 months of age in Ghana and Kenya and at 
5,6,7 and 22 months in Malawi. The RTS,S/AS01 vaccine is delivered by national immunization 
programmes through their routine systems. This has involved adding three vaccination visits to the 
EPI schedule in Ghana and Kenya and four additional visits in Malawi. In each country the fourth 
dose is given 15 months after the third dose, three months earlier than in the phase 3 trial.  


Delivery of RTS,S/AS01 in each country is being monitored by the EPI programme, and uptake of the 


vaccine is being assessed independently through household surveys, conducted about 18 months 


and 30 months after introduction of the malaria vaccine. Surveillance for severe malaria and other 


conditions is being maintained through sentinel hospitals where diagnostic procedures have been 


strengthened, and surveillance for mortality has been established in the community throughout the 


implementation and comparison areas. Mortality surveillance aimed to build on, and substantially 


expand, existing vital registration systems. Hospital and mortality surveillance started in each 


country when the malaria vaccine was introduced or shortly afterwards.  
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At the start of the evaluation, the pilot areas in all three countries had high coverage of the routine 


childhood vaccines in the first year of life. The percentage of children 12-23 months who had 


received their third dose of DTP-containing vaccine1 was 95% in Ghana, 95% in Malawi and 92% in 


Kenya, and 89%, 93% and 90% respectively had received their first dose of measles-containing 


vaccine. With respect to vaccines in the second year of life, among children 24-35 months of age, the 


percentage that had received their second dose of measles-containing vaccine was 82% in Ghana. 


Among children aged 5-48 months 91% slept under an long-lasting insecticide-treated bednet (LLIN) 


in Malawi, where an LLIN distribution campaign had been completed just prior to the survey, 64% in 


Ghana, and 87% in Kenya, and the prevalence of recent or current P.falciparum infection in this age 


group, as measured by rapid diagnostic test, was 21% in Ghana, 22% in Malawi and 22% in Kenya.  


The evaluation continues until 2023 but by April of 2021 sufficient data had accrued to address the 


safety signals observed in the phase 3 trial, and to provide evidence of the impact of vaccine 


introduction on the incidence of hospital admission with severe malaria. This analysis of safety and 


impact on severe malaria is the primary analysis on which decisions about wider use of the vaccine 


will be based. 


Statistical methods:  
For each outcome of interest, the incidence rate ratio was estimated comparing the incidence rate 


among children eligible to have received the malaria vaccine in regions where the vaccine was 


introduced, with that in the corresponding age groups in comparison areas. The method of 


estimation takes advantage of the fact that surveillance is maintained for all children between 1 and 


59 months of age, including both eligible children, and children who are not eligible for vaccination 


because they are too young or were too old when the vaccine was introduced. If the vaccine has no 


effect, the ratio of the number of events in eligible versus non-eligible children should be the same 


in intervention and comparator areas. The ratio of these ratios, is an estimate of the incidence rate 


ratio associated with vaccine introduction in the vaccine-eligible age group. Confidence intervals are 


estimated using standard methods (Annex 1). Events are classified as belonging to vaccine-eligible 


children, or non-eligible children. To avoid contamination, children who were just too old to be 


eligible, by up to two months, were excluded from analysis, as the vaccine uptake in this group is 


unknown. For this reason, the total events in eligible and non-eligible categories is slightly less than 


the total number of events for that outcome. 


By using the data for the non-eligible children in each region there is an adjustment for underlying 


differences in disease burden or access to hospital between implementation and comparison 


regions, in so far as these factors will tend to be highly correlated between different age groups. Pre-


intervention data on the incidence of the outcomes of interest could serve this purpose but 


surveillance was established only when the vaccine was introduced and vaccine introduction could 


not have been delayed in order to obtain such data. A second advantage is that reliance on 


population denominators, which are challenging to estimate reliably, is avoided when estimating 


incidence rate ratios.  


1 Vaccine status documented from the home-based record (HBR) or according to caregiver recall, except at 
baseline in Ghana where vaccine status was determined only from children with an HBR (in Ghana 88% of 
children 12-23months surveyed had an HBR).   
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For safety outcomes, the research question2 was whether the excess of cases of meningitis and 


cerebral malaria, and the excess mortality in girls, which were unexplained, were causally related to 


the vaccine. We therefore estimated the number of events required for 90% power to detect rate 


ratios for these safety signals, if they were of the magnitude observed in vaccinated children the 


phase 3 trial3, after allowing for dilution due to vaccine coverage being less than 100%, and allowing 


for effects of   contamination4. We also allowed for potential confounding whereby, in the case of 


meningitis, if RTS,S/AS01 recipients have also received Hib and pneumococcal vaccine, which protect 


against meningitis, this could to some extent mask a safety signal (in practice this was a small effect 


due to the fact that vaccine-preventable serotypes were relatively uncommon causes of meningitis). 


We calculated that the meningitis signal in the phase 3 trial would equate to a rate ratio of 4 to 5 if 


vaccine coverage was 60% to 70% in implementation areas and 5% in comparison areas. The 


cerebral malaria signal would equate to a rate ratio of 1.7 to 2, and the mortality signal in girls to a 


mortality ratio of 1.4 to 1.6. (These values were used in the power calculations. More accurate 


estimates were made later, when data on RTS,S/AS01 coverage from the household surveys was 


available). We estimated that 90 cases of meningitis and 400 cases of cerebral malaria, in eligible 


and non-eligible age groups combined, would be required for 90% power, and that 2000 deaths in 


vaccine-eligible ages would allow 90% power to detect a gender interaction. For impact outcomes, 


we estimated that a total of about 3000 severe malaria cases (eligible and non-eligible groups 


combined) would be required for 80% power to detect a reduction of 24% and 4000 for 90% power. 


Based on event rates observed in the first year of the evaluation we anticipated that the required 


number of events for each outcome would have accrued by approximately the same time, at about 


24 months after the first introduction of the vaccine (April 2021), if data for all three countries were 


combined. By April 30 2021, there was a total of 134 cases of meningitis, and 572 of cerebral 


malaria, and by March 31 2021, 4280 deaths with cause of death. Deaths that occurred in April 2021 


were excluded as verbal autopsies were not complete.  


Results: 


Vaccine delivery and uptake: 
In Malawi the first child was vaccinated on April 23 2019, in Ghana on April 30 2019, and in Kenya on 


September 13 2019. By April 30 2021, a total of 652,673 children had received their first dose, 


226,498 in Malawi, 238,318 in Ghana and 187,857 in Kenya, representing 76% of the estimated 


target population of eligible children over that period in Malawi, 70% in Ghana and 82% in Kenya. A 


total of 494,745 children had received their third dose (173,552 in Malawi, 200,398 in Ghana and 


120,795 in Kenya), respectively 64%, 67% and 69% of the estimated target number. When 


2 SAGE/MPAC (2015) Evidence-to-recommendations table on the use of malaria vaccines, 2015. Available at: 
https://www.who.int/immunization/policy/position_papers/malaria_evidence_recommendations_table.pdf 
WHO (2016) Malaria vaccine: WHO position paper – January 2016. Weekly epidemiological record Jan 2016 no. 
4. 91:33–52 http://www.who.int/wer 
3 In the phase 3 trial, 21 cases of meningitis occurred in RTS,S/AS01 recipients, a rate of 1.05/1000, and one 


case in control children, a rate of 0.1/1000; the rate ratio was 10.5 (95%CI 1.41,78.0). There were 43 cases of 


cerebral malaria in RTS,S/AS01 recipients and 10 cases in control children, a rate ratio of 2.15 (1.1,4.3). There 


were 67 deaths in girls who received RTS,S/AS01 and 17 in girls in the control group, a mortality ratio of 2, 


while in boys there were 45 deaths in RTS,S/AS01 recipients and 29 in boys in the control group, mortality ratio 


0.8. The relative mortality ratio (girls:boys) was 2.61 (95%CI 1.29,5.26).   


4 Statistical Analysis Plan for the MVPE. V3.42, July 2021.   
https://www.clinicaltrials.gov/ProvidedDocs/65/NCT03806465/SAP_001.pdf   
Protocol V9.0, April 2020. https://www.clinicaltrials.gov/ProvidedDocs/65/NCT03806465/Prot_ICF_000.pdf 
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vaccination coverage was assessed in Malawi in a survey conducted in March 2021 in children 12-23 


months of age, who were due for their first dose between Sep 2019 and Aug 2020, 72.5% had 


received their first dose of RTS,S/AS01 according to the home-based record (HBR) or caregiver recall,  


and 62.3% had received three doses. The median age at dose 3 was 8.5 months, with 90% of third 


doses received by 13 months of age. In Ghana, a survey in November 2020, assessing uptake in 


children due for dose 1 between June 2019 and May 2020, found 75% of children 12-23 months of 


age had received the first dose and 67% three doses. Among those who received three doses the 


median age of the third dose was 9.7 months and 90% of third doses were received by 13.4 months 


of age. In Kenya, a survey in May to July 2021, assessing coverage in children due for dose 1 between 


Dec 2019 and Jan 2021, found 78.6% of children 12-23 months of age had received the first dose and 


62.3% the third dose. The median age of the third dose was 9.0 months and 90% of third doses were 


received by 11.0 months of age. 


In each country, uptake of RTS,S/AS01 appeared equitable, with similar coverage across wealth 


rankings based on household assets, and by gender.  


When uptake of RTS,S/AS01 was compared in relation to whether the child had slept under a treated 


bednet the night before the survey, in Ghana 60% of those not using a net had received three doses 


of the malaria vaccine compared to 71% among those who did use a net, while in Malawi the 


corresponding estimates were 55% in those not using a net and 66% among net users, and in Kenya, 


51.4% among non-users and 63.2% among net users. 


Preliminary results from the surveys in Ghana and Malawi indicate that RTS,S/AS01 introduction did 


not influence uptake of other childhood vaccines, or use of insecticide-treated bednets, and there 


was no evidence of changes in care-seeking behaviour associated with receipt of the malaria 


vaccine. 


In each country, coverage of the first dose of RTS,S/AS01 was less than for the first dose of measles-


containing vaccine, indicating that there are missed opportunities for RTS,S/AS01 vaccination when 


children attend for measles vaccine. In Ghana, coverage of the first dose of RTS,S/AS01 was 75.0% 


compared to 88.3% for the first dose of measles-containing vaccine. The corresponding estimates in 


Malawi were 72.5% for the first dose of RTS,S/AS01 and 79.7% for the first dose of measles vaccine, 


and in Kenya, 78.6% for RTSS-1 and 90.9% for measles vaccine.  


The first children were eligible for their fourth dose of vaccine in September 2020 in Malawi, in 


November 2020 in Ghana and in March 2021 in Kenya. By April 2021, a total of 79,523 children had 


received their fourth dose, 33,509, 35,209 and 10,805 in Malawi, Ghana and Kenya, representing 


40%, 40% and 64% of the respective estimated target numbers. Coverage of the 4th dose will be 


assessed through surveys in 2022.  


In comparison areas, the survey in Ghana found that 6% of children 12-23 months with an HBR had 


documented receipt of RTS,S/AS01, and in Malawi 1.9%, and in Kenya 10.2%. RTS,S/AS01 was not 


provided in comparison areas but children may have visited a facility in a neighbouring area where 


the vaccine was available, or could have moved to live in a comparator area having previously lived 


and received vaccines in an implementation area.  


In children in implementation areas who were under 48 months of age but were too old, by at least 


2 months, when the vaccine was introduced to have been eligible to receive RTS,S/AS01, (again out 


of those with an HBR), 1.9% of children in Malawi and 2.9% in Ghana had documented receipt of 


RTS,S/AS01. Older children were not surveyed in Kenya.  
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By April 2021, the youngest children to be vaccinated at the start of vaccine introduction, who were 


aged 5 months in Malawi and 6 months in Ghana and Kenya, would have been aged 29 months in 


Malawi, 30 months in Ghana, and 30 months in Kenya. In Kenya, at the start of vaccine introduction, 


children up to 11 months of age could be vaccinated with their first dose. Thus the oldest child to 


have been vaccinated in Kenya at the start of the programme would have been aged 30 months by 


April 2021. Guidelines in Ghana at the start of vaccine introduction limited administration of the first 


dose to children 6 and 7 months old, and in Malawi to children aged 5 months. Therefore, the results 


of the evaluation to April 2021 refer to children aged between 5 and 30 months (Figure 1).   


Hospital surveillance:  
Across the three countries there was a total of 27,678 admissions to sentinel hospitals in children 1-


59 months, during the period from vaccine introduction until the end of April 30th 2021, 13,918 in 


areas where the vaccine was provided (implementation areas), of which 4,853 were vaccine-eligible 


based on their date of birth, and 13,760 in comparison areas, 5,141 being eligible by the same 


criteria. Among vaccine-eligible children, 2,156 of the admissions in implementation areas were for 


conditions unlikely to be directly affected by the malaria vaccine (patients who did not have malaria 


or anaemia, and also excluding patients with meningitis), compared to 2,245 admissions in children 


who were too young to receive the malaria vaccine, or too old when the malaria vaccine was 


introduced. In comparison areas, the number corresponding number of admissions (excluding 


malaria, anaemia and meningitis), was in a similar ratio, 2,003 among those who would have been 


eligible for the malaria vaccine and 2,062 among those who would not have been eligible. The 


pooled estimate across the three countries of the incidence rate ratio for hospital admission with 


conditions excluding malaria and anaemia (and meningitis), among vaccine-eligible children, in 


implementation areas compared to comparison areas, was 1.05 (95% confidence interval 0.95, 1.17), 


indicating that the implementation and comparison areas were broadly comparable with respect to 


admission with conditions that were unlikely to be affected directly by the malaria vaccine.  


Mortality surveillance:  
A total of 13682 deaths 1-59 months of age were reported to March 31 2021 (deaths in April 2021 


were excluded because verbal autopsies have not all been completed). Of the deaths to March, 4729 


were in vaccine-eligible age groups, and 95.5% of these had verbal autopsies completed (or, in the 


case of facility deaths in Malawi, hospital records obtained), and a cause of death (categorized as 


due to injury, or other causes) established for 4280/4729 (90.5%). In Malawi, it was possible to 


estimate population denominators using data from the 2018 census and then to compare the rates 


of mortality with mortality estimates from the census. The population under 5 years of age in each 


areas in the implementation and comparison regions was estimated using projections from the 2018 


census and population estimates for facility catchments provided by the EPI programme. The age 


structure was estimated based on projected number of births in each area and census estimates of 


the infant and child survival for each district. The total person time in children aged 1-59 months, 


during the surveillance period, was 1,681,572 person years, during this time a total of 7359 deaths 


were reported in this age group, a rate of 4.38/1000 (both sexes combined). This is similar to the 


national estimate derived from the 2018 census of 5.085 (both sexes combined). In Kenya and Ghana 


recent census data are not available (in Kenya, full results from the 2019 census are not available 


yet, in Ghana the 2021 census was recently completed).    


5 The national estimate of under-5 mortality, 5q0, in Malawi from the 2018 census is 44 per 1000 live births. 
Subtracting the neonatal mortality of 19.8/1000, and converting to mortality rate per 1000 person years, gives 
a national mortality rate 1-59 months of 5.08/1000 person years. The weighted average of district estimates 
from the census gives an estimate of 5.17/100 person years 1-59 months for MVIP areas. 
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Safety: 


Meningitis: 
A total of 4,311 suspected cases of meningitis were investigated. Lumbar punctures were performed 


in 2,652 (62%) of these patients, and polymerase chain reaction (PCR) analysis of samples of 


cerebro-spinal fluid (CSF) was available for 2,249 patients (52%). A total of 51 cases of probable or 


confirmed meningitis (identified based on examination of CSF, or a positive PCR result) were seen in 


sentinel hospitals among age groups of children eligible for the malaria vaccine, 27 from 


implementation areas and 24 from comparison areas (Figure 4). Among the age groups that were 


not eligible for the malaria vaccine, there were 79 probable or confirmed cases, 44 from 


implementation areas and 35 from comparison areas. The incidence rate ratio comparing rates of 


admission with meningitis in implementation and comparison areas, among vaccine-eligible 


children, was 0.81 (95%CI 0.43, 1.55). There was therefore no evidence that introduction of the 


malaria vaccine led to an increase in the incidence of hospital admission with meningitis, and there 


were sufficient cases, and high coverage of the vaccine, to detect an excess of the magnitude 


observed in the phase 3 trial, if it had occurred. Of the patients with probable or confirmed 


meningitis in vaccine-eligible age groups from implementation areas, 41% (11/27) had received 


RTS,S/AS01 vaccine, compared to 53% (2491/4672) of all other hospital admissions in this age group 


from implementation areas (odds ratio, adjusted for country and age, 0.73 (95%CI 0.31,1.71). The 


PCR results showed that only 15% (8/55) samples from confirmed cases, were of vaccine serotypes 


preventable by Hib or pneumococcus vaccines (i.e. Haemophilus influenzae type b, or vaccine 


serotypes of Streptococcus pneumoniae).  


Cerebral malaria:  
There were 1,405 cases of severe malaria (P. falciparum infection with severe anaemia, or 


respiratory distress, or with impaired consciousness or convulsions but not meeting criteria for 


meningitis) among children who were eligible to have received at least one dose of the malaria 


vaccine, 558 from implementation areas and 847 from comparison areas (Figure 5). Among these, 


there were 55 cases of cerebral malaria (positive for P.falciparum by rapid diagnostic test or 


microscopy, with impaired consciousness (i.e. a Glasgow coma score <11 or Blantyre coma score <3 


or assessed as P or U on the AVPU (“Alert, Voice, Pain, Unresponsive”) score, in whom lumbar 


puncture had been performed to exclude cases with probable meningitis), 25 from implementation 


areas and 30 from comparison areas. Among age groups of children not eligible to have received the 


malaria vaccine, there were 241 cases of cerebral malaria, 115 from implementation areas and 126 


from comparison areas. The incidence rate ratio comparing rates of admission to hospital with 


cerebral malaria in implementation areas relative to comparison areas, among children eligible for 


the malaria vaccine, was 0.77 (95%CI 0.44, 1.35). The incidence rate ratio for admission with other 


forms of severe malaria excluding cerebral malaria was 0.70 (95%CI 0.54, 0.89). There was no 


evidence that effectiveness differed between cerebral malaria and other forms of severe malaria 


(relative rate ratio 0.94 (95%CI 0.57, 1.56) and test of interaction p-value 0.808). When the analysis 


was broadened to include cases meeting the criteria for cerebral malaria but in whom lumbar 


puncture had not been performed, there was a total of 103 cases in age-groups eligible to have 


received at least one dose of the malaria vaccine, 49 from implementation areas and 54 from 


comparison areas, and there were 455 cases in non-eligible age groups, 230 from implementing 


areas and 225 from comparison areas. The incidence rate ratio comparing rates of admission to 


hospital with cerebral malaria (with the broader case definition) in implementation areas relative to 


comparison areas, among children eligible for the malaria vaccine, was 0.96 (95%CI 0.61, 1.52). 


Again there was no evidence that impact differed between cerebral malaria and other forms of 


severe malaria (test of interaction p-value 0.470). Similar results were obtained when cerebral 
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malaria was limited to cases defined as U (unresponsive) on the AVPU score. Among children eligible 


to have received the vaccine, 20 of the cases from implementation areas and 25 from comparison 


areas met this stricter criterion, and the estimate of the rate ratio was 0.66 (95%CI 0.31, 1.43).  


Of the patients with cerebral malaria in vaccine-eligible age groups from implementation areas, 47% 


(23/49) had received RTS,S/AS01 vaccine, compared to 53% (2479/4650) of all other admissions in 


this age group from implementation areas (odds ratio, adjusted for country and age, 1.03, 95%CI 


0.56,1.90; the odds ratio among cases meeting the stricter definition requiring an LP, was 1.58, 


95%CI 0.66,3.80).  


There was therefore no evidence that introduction of the malaria vaccine led to an increase in the 


incidence of hospital admission with cerebral malaria.  


Mortality:  
Excluding deaths due to injury, among children eligible to have received three doses of RTS,S/AS01, 


there were a total of 2864 deaths reported, 1421 from implementing regions and 1443 from 


comparison regions (Figure 6). In children who were not eligible to have received the vaccine there 


were 4218 deaths in implementing regions and 3874 in comparison regions. The mortality ratio in 


the vaccine-eligible age group (eligible for three doses) between implementing and comparison 


regions, was 0.93 (95%CI 0.84,1.03), a 7% reduction (95%CI -3%,16%). There was no evidence that 


the mortality ratio differed between girls and boys, the p-value for this interaction was 0.343. The 


mortality ratio in girls was 0.98 and in boys 0.90, the relative mortality ratio (girls:boys) was 1.08 


(95%CI 0.92,1.28). When analysis was extended to children eligible to have received at least one 


dose of vaccine, similar results were obtained (ratio of mortality ratios: 1.08 (95%CI 0.93, 1.25), p 


value for the interaction 0.321). Similar results were also obtained when the analysis was repeated 


for different age groups of eligible children (mortality ratio girls:boys, in eligible children under 18 


months of age, was 1.10, 95%CI 0.94, 1.29, and in eligible children aged 18 months and above, 0.95, 


95%CI 0.70, 1.31).  


Vaccination status of vaccine-eligible children who died in implementation areas was similar in girls 


and boys (58.9% and 57.0% respectively). According to the household surveys in 12-23month olds, 


coverage of the first dose of RTS,S/AS01 was slightly higher in girls than boys (77.6% in girls and 


73.0%  in boys in Ghana and 75.1% in girls and 70.1% in boys in Malawi, and 79.0% in girls and 78.2% 


in boys in Kenya), and similarly for the third dose ().  


Impact: 


Hospital admission with severe malaria among children eligible to have received three doses 


of RTS,S/AS01:  
Among children eligible to have received all three primary doses of RTS,S/AS01, there was a total of 


1107 admissions with severe malaria (P. falciparum infection with severe anaemia, or respiratory 


distress, or with impaired consciousness or convulsions but not meeting criteria for meningitis), 418 


from implementation areas and 689 from comparison areas. Among children who were not eligible 


to have received any doses of RTS,S/AS01 there were 1313 patients admitted from implementation 


areas and 1390 from comparison areas. The incidence rate ratio comparing incidence of admission 


with severe malaria between implementing and comparison areas was 0.70 (95%CI 0.54, 0.92), a 


reduction of 30% (95%CI 8%, 46%), again there was no evidence that effectiveness differed between 


cerebral malaria and other forms of severe malaria. When cases were excluded if they had impaired 


consciousness or convulsions but had not had an LP performed to exclude meningitis, and they did 


not fulfil other criteria for severe malaria (severe anaemia or respiratory distress), there was a total 
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of 873 severe malaria cases in age groups eligible to have received three doses of malaria vaccine, 


324 from implementation areas and 549 from comparison areas. In non-eligible age groups there 


were 989 cases from implementation areas and 1026 from comparison areas. The incidence rate 


ratio comparing incidence of admission with severe malaria between implementing and comparison 


areas was 0.65 (95%CI 0.49, 0.86). 


Of the patients with severe malaria in vaccine-eligible age groups from implementation areas, 30% 


(123/415) had received 3 doses of RTS,S/AS01 vaccine, compared to 47% (1384/2951) of all other 


admissions in this age group from implementation areas (odds ratio, adjusted for country and age, 


0.49, 95%CI 0.39,0.61).  


Of the severe malaria cases in children eligible for three doses of RTS,S/AS01, a total of 284/1107 


patients had severe malaria anaemia (26%). The incidence rate ratio for this subgroup of severe 


malaria was 0.78 (95%CI 0.55, 1.09), with no evidence that effectiveness differed when compared to 


that for other forms of severe malaria (interaction test p-value 0.529).  


Hospital admissions of patients with a positive malaria test:  
Patients admitted to sentinel hospitals were routinely tested for malaria infection by RDT or 


microscopy, out of a total of 27,678 patients admitted, test results were available for 88%. Among 


children eligible to have received three vaccine doses, the number of patients admitted with a 


positive malaria test was 2630, 1075 from implementation areas and 1555 from comparison areas. 


The rate ratio comparing the incidence of hospital admission with a positive malaria test between 


implementation and comparison areas was 0.79 (95%CI 0.68, 0.93), a reduction of 21% (95%CI 


7%,32%). 


All-cause hospital admission:  
Severe malaria represented 19% of all admissions to sentinel hospitals (with at least one overnight 


stay) in comparison areas, among children who would have been eligible to have received three 


doses of malaria vaccine. In this age group there was a total of 3196 admissions to sentinel hospitals 


in implementation areas and 3569 in comparison areas. The rate ratio comparing the incidence of 


all-cause hospital admission between implementation and comparison areas, for this age group, was    


0.92 (95%CI 0.83, 1.03), a reduction of 8% (95%CI -3%, 17%).  


Strengths and limitations: 
The evaluation was well powered to detect safety signals observed in the phase 3 trial if they had 


occurred. Hospital surveillance was strengthened and standardised to optimize detection and 


diagnosis of meningitis and severe malaria. Where we were able to assess completeness of mortality 


surveillance, in Malawi, the rates of mortality were similar to estimates from the recent census. 


Using data from household surveys on coverage and timing of the first dose of RTS,S/AS01 we 


estimated that the proportion of vaccinated person time in implementation areas would have been 


at least 60%, and less than 5% in comparison areas, and less than 2% in non-eligible age groups in 


implementation areas (Figure 3). We estimated that the meningitis signal in the phase 3 trial would 


then translate to a rate ratio of 3.9, and the cerebral malaria signal would translate to a rate ratio of 


1.6. The 95% confidence intervals for the pooled estimates obtained during this evaluation exclude 


these values (Table 2). The relative mortality ratio between girls and boys in the phase 3 trial (i.e. the 


ratio of mortality in girls who received RTS,S/AS01 to that in girls in the control group, divided by the 


corresponding ratio in boys) was 2.6, this would translate to a relative mortality ratio of 1.8 if it 


occurred in the pilot implementation areas. The estimate of the mortality ratio between 


implementation and comparison regions, for girls, was similar to that for boys, and the ratio of the 


effect in girls to that in boys was 1.08, with a narrow confidence interval (95%CI 0.93,1.25) that 
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excludes a gender interaction such as that observed in the phase 3 trial. There was similarly no 


evidence of interaction when analysis was limited to eligible children above 18 months of age.  


The impact on severe malaria is consistent with impact that would be expected on the basis of the 


efficacy observed in the phase 3 trial and given the level of uptake of the vaccine in implementation 


areas6.   


The observed reductions in all-cause hospital admissions, and all cause mortality, were associated 


with more uncertainty, but the point estimates were consistent with the impact on severe malaria. 


Severe malaria accounted for about 20% of all admissions to sentinel hospitals in eligible age groups 


in comparison areas, so a reduction of 30% in severe cases equates to about an expected 6% 


reduction in all cause admissions, similar to what was observed. If vaccine effectiveness against 


malaria deaths is similar to that for admission with severe malaria, the point estimate of a reduction 


of 7% in mortality would be consistent with about 23% of deaths (excluding injuries) being caused by 


malaria in these populations and age groups.  


The use of data for non-eligible age groups aimed to control for underlying differences between 


intervention and comparator areas. Randomization balance was assessed, for hospital surveillance, 


in terms of comparability in admissions with conditions unlikely to be affected by the vaccine, which 


appeared well balanced overall. But imbalance with respect to the outcomes of interest cannot be 


excluded and may have influenced results. There was variability in point estimates of effects 


between countries but there was wide uncertainty around these. The analyses were powered only 


for pooled analysis across the three countries.  


Contamination due to the malaria vaccine being received by children in comparison areas, or by 


children in non-eligible age groups in implementing areas, could have diluted estimates of effects. 


These effects have been allowed for, using survey estimates of the proportion of children in 


comparison areas who received the malaria vaccine, and of the proportion of non-eligible children in 


comparison and implementation areas who received the vaccine. Misclassification of events to 


clusters or age groups, could have occurred. Efforts were made to verify cluster assignments based 


on village of residence, but there could have been some misclassifications. Children just outside the 


age range for eligibility, but who might have received the vaccine, were excluded from the non-


eligible group during analysis to reduce bias. Dates of birth were verified from documents where 


possible but errors in age could have led to misclassification of age group.  


However, the fact that the impact observed against severe malaria was consistent with the expected 


impact, and the consistent point estimates for other impact outcomes, argue against dilution effects 


having been significantly under-estimated. 


Confounding, whereby malaria vaccine uptake is associated with underlying risks of malaria, 


meningitis or mortality, could influence estimates of effects. However, we found no association 


between EPI coverage and malaria prevalence during baseline surveys, and with respect to 


6 We estimated, using data for Malawi as an example, the proportion of person time accounted for by children 
who had received their third dose and among these the proportion of person time within 6 months of the third 
dose, when the vaccine is most effective, the proportion 6-12 months since the third dose, and the proportion 
more than 12 months since the third dose. These periods were associated with vaccine efficacies against 
clinical malaria of 67.6%, 38.9% and 27.9% in the phase 3 trial. The proportions of person time in these periods 
were estimated using information on age of receipt of RTS,S/AS01 doses in the coverage surveys. These 
proportions were 0.6, 0.32, 0.08, giving a mean efficacy of 55%. The fraction of person time vaccinated with 3 
doses was 45%. The product (0.55x0.45) gives an expected reduction in the incidence of malaria of 25% in 
Malawi. 
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meningitis, although children who received the malaria vaccine were more likely to have previously 


received pneumococcal vaccine and Hib vaccine than children who did not receive the malaria 


vaccine, which might mask an effect of the malaria vaccine on meningitis risk, we observed that 


vaccine serotypes of Hib and pneumococcus were relatively uncommon when CSF samples were 


investigated by PCR . 


Vaccination status was assessed from the home-based records where possible, and otherwise from 


caregiver recall, but caregiver recall of vaccination status appeared unreliable. This was a limitation 


of the analysis of vaccination status of children who died, as vaccine documentation was available 


for only 40% of deaths. Vaccine documentation was better for hospital patients. Records were 


available for 82% of vaccine-eligible hospital patients from implementation areas. And during the 


household surveys, a high proportion of children had a vaccine record available, over 90% of children 


in Ghana and over 80% in Malawi and Kenya. 


Key points: 
• High, equitable coverage of the primary three doses of RTS,S/AS01 was achieved in all three 


countries. In Malawi, where 86.2% of children 12-23months old had received DTP3, and 


72.5% had received their first dose of RTS,S/AS01 and 62.3% received their third dose. In 


Ghana, where DTP3 coverage was 93.4%, 75% of children had received the first dose of 


RTS,S/AS01 and 67% three doses. In Kenya, DTP3 coverage was 93.7%, 78.6% of children had 


received the first dose of RTS,S/AS01 and 62.35 the third dose.  


• The evaluation over the first 24 months of the MVPE was well powered to detect effects of 


RTS,S/AS01 introduction on the incidence of hospital admission with meningitis and with 


cerebral malaria in pooled analysis of the data from the three MVIP countries. Sufficient 


events were observed to allow effects of the magnitude observed in the phase 3 trial to be 


detected if they occurred, with 90% power, after allowing for the level of vaccine coverage.  


• There was no evidence that RTS,S/AS01 introduction increased incidence of hospital 


admission with meningitis. The incidence rate ratio (RTS,S:comparator) was 0.81 (95%CI 


0.43,1.55).   


• There was no evidence that RTS,S/AS01 introduction was associated with an increase in  


hospital admission with cerebral malaria. The incidence rate ratio for admission with 


cerebral malaria was 0.77 (95%CI 0.44,1.35), and 0.96 (0.61,1.52) when a broader definition 


was used, and 0.66 (95%CI 0.31, 1.43) when a narrower definition was used. There was also 


no evidence that RTS,S/AS01 introduction was less effective against hospital admission with 


cerebral malaria than with other forms of severe malaria.  


• The evaluation was not powered at this time point to assess impact of vaccine introduction 


on mortality but the evaluation was well powered to detect gender imbalance in all-cause 


mortality of the magnitude observed in the phase 3 trial, in children up to about 2yrs of age. 


There was no evidence that the effect of RTS,S/AS01 introduction on all-cause mortality 


differed between girls and boys in this age group.  


• RTS,S/AS01 introduction was associated with a reduction in incidence of hospital admission 


with severe malaria, the reduction of 30% was consistent with the reduction that would be 


expected  on the basis of the efficacy observed in the phase 3 trial, given the level of 


coverage of 3 doses of RTS,S/AS01 achieved in the evaluation areas. 
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• Continued evaluation will assess the impact of the 4th dose in each country, and impact of 


vaccine introduction on mortality. 


 


 


 


Figures and Tables: 
The age distribution of eligible children in the pilot areas in each country is shown in Figure 1. The 


number of children given their first dose of RTS,S/AS01 in each month, is shown in Figure 2, and the  


estimated proportion of eligible children who had received their first dose of RTS,S/AS01, by month 


of age, is shown in Figure 3.  Figures 4-6 show the number of cases of meningitis, severe malaria, and 


the number of deaths, by age, in eligible age groups in each country.  


Table 1 shows the rate ratios for the impact outcomes. Table 2 gives a comparison of the rate ratios 


for the safety outcomes with the rate ratios that would have been expected if the safety signals in 


the phase 3 trial had occurred during the pilot implementations.  Tables 3 and 4 give the baseline 


characteristics of implementation and comparison areas that were used during randomization. Table 


5 summarises results from the household surveys of RTS,S/AS01 coverage.   


Statistical methods, and country-specific estimates for each outcome, are given in Annex 1.
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Figure 1. Distribution by age of total person years, up to April 30 2021, in children eligible to have received at least one dose of RTS,S/AS01, in each country.  


In Malawi, the estimates are based on denominators derived from the 2018 national census (estimates for the population in comparison areas in hospital catchments, are 
shown). In Ghana and Kenya, exact denominators have not been estimated, the approximate age pattern is shown. In Malawi, the first dose of RTS,S/AS01 was provided for 
children aged 5 months, starting on April 23 2019. In Ghana, the first dose was provided for children aged 6 and 7 months, starting April 30 2019. In Kenya, the first dose 
was given to children from 6 to 11 months of age, starting Sep 13 2019. 


 


Figure 2: Total Number of first RTSS doses (RTSS-1) administered per month, in each country, up to April 2021.  


When the vaccine was first introduced, in Malawi, vaccine administration was limited to children 5 months of age; in Ghana, to children 6 and 7 months of age, and in 
Kenya, to children 6 to 11 months of age. Vaccine administration started on April 23 2019 in Malawi, and Sep 13 2019 in Kenya, the data for the first month therefore 
reflects that vaccine was delivered for only part of the month. In Ghana, delivery started on April 30 2019.  
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Figure 3. A: Estimated proportion of vaccinated person time, by age, in eligible age groups in implementation areas in Malawi, Ghana and Kenya.  


The proportion of children in implementation areas who had received their first dose of RTS,S/AS01 was estimated for each month of age, was estimated from the 


household surveys in each country. The overall proportion of vaccinated person time, across all ages, was 0.668 (Kenya), 0.690 (Ghana) and 0.611 (Malawi).  
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Figure 4. Age distribution of meningitis cases (probable and confirmed cases) admitted to sentinel hospitals from both implementation and comparison areas, up to April 30 


2021, in age groups who would have been eligible to receive (at least one dose of ) the malaria vaccine, in each country. 
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Figure 5. Age distribution of severe malaria cases from comparison areas admitted to sentinel hospitals up to April 30 2021, in age groups who would have been eligible to 


receive (at least 1 dose) of the malaria vaccine.  


The bars indicate the number of severe cases, the number of these that had severe malaria anaemia, and the number that had cerebral malaria. (The figure is not intended 
to show the degree of overlap between the different forms of severe malaria). 
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Figure 6: Age distribution of deaths due to any cause except injury, occurring in comparison areas up to March 31 2021, in age groups who would have been eligible to have 


received at least one dose of RTS,S/AS01, in each country. 
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Table 1: Summary of impact outcomes: 


 


Outcome No. of events in eligible age groups1 Rate ratio 
(95%CI) 


% impact2 
(95% confidence interval) 


 Implementing Comparison   


Hospital admission with severe malaria3 418 689 0.70 (0.54, 0.92) 30% (8.0%,46%) 


Hospital admission with severe malaria4 324 549 0.65 (0.49, 0.86) 35% (14%,51%) 


Mortality due to all causes excluding injuries5 1421 1443 0.93 (0.84,1.03) 7.0% (-3.0%,16%) 


Hospital admission for any cause6 3340 3678 0.92 (0.83, 1.03) 8.0% (-3.0%,17%) 


Hospital admission with a positive malaria test 1119 1606 0.79 (0.68, 0.93) 21% (7.0%,32%) 


Hospital admission with severe malaria anaemia 131 153 0.78 (0.55, 1.09) 22% (-9.0%,45%) 


 


1: Number of cases by area are given for the age-eligible population. Rate ratios were estimated by comparing the ratio of events in eligible to non-eligible children in 


implementation areas, with the corresponding ratio in comparison areas (Annex 1). 


2: percentage reduction in incidence associated with introduction of the RTS,S/AS01 vaccine, among the age group of children eligible to have received three doses of the 


vaccine. 


3: Severe malaria definition: P. falciparum infection detected by RDT microscopy AND one or more of the following: a) impaired consciousness (Glasgow coma score<11, 


Blantyre coma score<3, or assessed as P or U on the AVPU score and CSF findings not consistent with probable or confirmed meningitis; b) multiple of atypical convulsions 


(more than two episodes within 24 hours or prolonged (>15minutes), or focal) and CSF findings not consistent with probable or confirmed meningitis; c) respiratory distress 


(manifested as chest indrawing or deep breathing); d) severe malaria anaemia (haemoglobin concentration <5g/dL or haematocrit <15%).  


4: Severe malaria, defined as above, but excluding cases if they had impaired consciousness or convulsions but had not had an LP performed to exclude meningitis, and 


they did not fulfil other criteria for severe malaria (severe anaemia or respiratory distress). 


5: Death due to any cause excluding injury (InterVA code 12).  


6: A stay in hospital/inpatient facility for at least one night, (and patients who were admitted but died before an overnight stay was completed).  
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Table 2: Comparison with safety signals observed in the phase 3 trial1 


 


Outcome Rate ratio in 
the phase 3 


trial2 (95%CI) 


Rate ratio of the phase 3 
trial, adjusted for MVIP 


coverage3 (95%CI) 


Rate ratio in 
the MVIP 
(95%CI) 


z p-value 


Meningitis 10.5 (1.41,78.0) 3.92 (1.22,12.6) 0.81 (0.43, 1.55) 2.31 0.0207 


Cerebral malaria4 2.15 (1.1,4.3) 1.60 (1.05,2.43) 0.77 (0.44, 1.35) 2.06 0.0397 


Cerebral malaria5  1.60 (1.05,2.43) 0.96 (0.61, 1.52) 1.62 0.1049 


Mortality ratio6 2.61 (1.29,5.26) 1.83 (1.17,2.85) 1.08 (0.93, 1.25) 2.19 0.0285 


 


1: If the safety signals observed in the phase 3 trial occurred in the MVIP, the magnitude of the effect we would observe would be smaller than in the phase 3 trial, since 


not all children will have received the vaccine. Any effects would be further diluted if there was contamination due to some children in comparison areas, or children in 


non-eligible age groups, receiving the vaccine. We used estimates of coverage and timing of malaria vaccine doses from the household surveys in each country to estimate 


the person time in vaccinated children as a proportion of total person time, and the degree of contamination. These estimates were used to calculate the expected effect 


in each country, if the safety signals in the phase 3 trial had occurred in the pilot. The average of these effects for each outcome is shown in column 2, and compared with 


the observed rate ratio from the MVIP (column 3) using a z-test. For each safety outcome, the observed rate ratio in the MVIP was inconsistent with the signal in the phase 


3 trial. The hypothesis that the signal observed in the phase 3 trial occurred in the MVIP, given the degree of dilution that was estimated, was rejected (p<0.05), except 


when the broader case definition for cerebral malaria was used (including cases in whom lumbar puncture had not been performed), when the p-value was 0.1049. 


2: Rate ratio in the phase 3 trial comparing the combined vaccine groups (R3R and R3R) with the control group, from month 0 to study end.  


3: In each country the expected rate ratio for each safety outcome, if the safety signal from the phase 3 were to have occurred in the MVIP, was estimated as R’=[(Rc+1-


c)/(Rd+1-d)]/[(Rf+1-f)/(Rg+1-g)], where R is the rate ratio in the phase 3 trial, c is the proportion of vaccinated person time in implementation areas in eligible age groups, d 


the proportion in comparison areas in eligible age groups, and f and g are the corresponding values in non-eligible groups, for that country. The average across the three 


countries was calculated as exp[Σwi log(Ri’)], where the weights wi are the normalised weights used to obtain the pooled estimate of the rate ratio (column 3) for that 


outcome (as detailed in Annex 1), so that the comparison is based on the same relative weightings of the three countries. The estimates used were c=0.611 in Malawi, 


0.690  in Ghana and 0.668 in Kenya (Figure 3); the corresponding proportions in comparison areas were d=0.016, 0.056, 0.087, and in non-eligible age groups in 


implementation areas, f=0.016 in Malawi and 0.027 in Ghana and Kenya. We (conservatively) assumed g=0 in each country. 


4: Cerebral malaria, MVIP cases in which lumbar puncture had been performed to exclude cases with probable meningitis.  


5: Cerebral malaria, using, for MVIP, a case definition broadened to include cases in which lumbar puncture had not been performed.  


6: The mortality ratio, in the phase 3 trial, was defined as the ratio of the mortality rate between vaccine recipients and controls, for girls, relative to that for boys.   
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Table 3. Baseline characteristics of the malaria vaccine pilot area (variables used for randomisation constraints): 


 


 Ghana Kenya Malawi 


Vaccinating Comparison Vaccinating Comparison Vaccinating Comparison 


Number of clusters, N 33 33 23 23 23 23 
       


Surviving infants, N (Total; cluster-level 
median [min-max]) 


128624; 3490  
[912-7026] 


133702; 3700 
[1202-8954] 


126698; 5296 
[3736-8805] 


125747; 5275 
[2702-10739] 


107728; 4536 
[2816-6931] 


113997; 4831 
[3026-8112] 


Parasite prevalence, % (cluster-level 
median [min-max]) 


22% [12-52] 21% [11-45] 21% [7-43] 19% [5-43] 19% [6-39] 20% [6-46] 


Coverage of pentavalent dose 1, % 
(cluster-level mean [min-max]) 


99% [61-162] 97% [51-141] 71% [26-126] 74% [55-94] 89% [60-114] 93% [59-135] 


Coverage of pentavalent dose 3, % 
(cluster-level mean [min-max]) 


96% [61-138] 99% [50-140] 63% [26-113] 66% [51-85] 85% [54-103] 87% [57-151] 


Coverage of measles dose 1, % (cluster-
level mean [min-max]) 


93% [67-136] 95% [46-172] 65% [31-120] 66% [52-83] 83% [51-107] 81% [49-122] 


Number of hospitals, N  39; 1.45 [0-5] 42; 1.55 [0-5] 30; 1.35 [0-3] 30; 1.30 [0-4] 10; 1.08 [0-2] 10; 1.08 [0-2] 


Number of health centers, N (Total; 
cluster-level median [min-max]) 


153; 4.22 [2-13] 155; 3.76 [1-15] 90; 3.27 [1-10] 93; 3.43 [0-10] 66; 2.84 [0-6] 66; 2.64 [1-5] 


Number of dispensaries, N (Total; cluster-
level median [min-max]) 


799; 21.73 [9-62] 776; 21.14 [6-47] 314; 11.90 [5-32] 320; 12.90 [6-29] 18; 1.60 [0-3] 18; 1.19 [0-3] 


 


 


 


  


5.4_Malaria


SAGE meeting October 2021 22







Table 4. Baseline characteristics of the malaria vaccine pilot area, restricted to clusters within the pre-defined sentinel hospital areas 


 


 Ghana Kenya Malawi 


Vaccinating Comparison Vaccinating Comparison Vaccinating Comparison 


Number of sentinel hospitals 8 6 4 


Number of clusters, N 15 17 16 12 8 9 


Surviving infants, N (Total; cluster-level median [min-max]) 
71992; 4419  
[1379-7026] 


76097; 3994  
[1202-8954] 


87824; 5222  
[3736-8805] 


67836; 5414  
[3487-10739] 


37908; 4490  
[2816-6931] 


49039; 5309  
[3670-8112] 


Parasite prevalence, % (cluster-level median [min-max]) 21% [12-52] 19% [11-45] 23% [9-43] 19% [10-43] 15% [6-36] 21% [10-46] 


Coverage of pentavalent dose 1, % (cluster-level mean [min-max]) 99% [63-162] 93% [51-109] 69% [26-126] 76% [59-94] 86% [63-100] 90% [78-117] 


Coverage of pentavalent dose 3, % (cluster-level mean [min-max]) 94% [61-137] 95% [50-118] 61% [26-113] 67% [53-82] 84% [56-103] 84% [70-118] 


Coverage of measles dose 1, % (cluster-level mean [min-max]) 91% [67-136] 91% [46-117] 64% [31-120] 69% [52-83] 82% [51-103] 78% [63-99] 


Number of hospitals, N  25; 1.92 [0-5] 26; 1.94 [0-5] 21; 1.36 [0-3] 15; 1.29 [0-2] 3; 1.41 [0-2] 5; 1.19 [0-2] 


Number of health centers, N (Total; cluster-level median [min-max]) 73; 4.26 [2-13] 82; 4.08 [1-12] 58; 3.11 [1-8] 56; 3.99 [2-10] 24; 3.12 [0-6] 26; 2.74 [2-5] 


Number of dispensaries, N (Total; cluster-level median [min-max]) 423; 25.74 [10-62] 433; 22.54 [6-47] 214; 12.04 [5-27] 152; 11.68 [6-22] 4; 1.00 [0-1] 7; 1.12 [0-2] 
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Table 5. RTS,S/AS01 vaccine uptake from household surveys of children aged 12-23 months 


 


 Ghana Kenya Malawi 


Month of survey November 2020 May – July 2021 March 2021 


Period when children surveyed were due to have 
received their first dose of RTS,S/AS01 


Jun 2019 – May 
2020 


Dec 2019-Jan 
2021 


Sep 2019 – Aug 
2020 


No. with home-based record of vaccination 
(HBR)/no. surveyed (%)  


1082/1179 (91.8%) 
1395/1438 


(98.0%) 
1082/1184 (91.4%) 


Coverage of 1st dose by HBR (by HBR or recall) 79.7% (75.2%) 79.5% (78.6%)  74.1% (72.5%) 


Coverage of 3rd dose by HBR (by HBR or recall) 71.2% (67.0%) 65.5% (62.3%) 65.2% (62.3%) 


median age of receiving dose 3 9.7 months 9.0 months 8.5 months 


90th percentile of age at dose 3 13 months 11.0 months 13 months 


% received RTSS-1 in comparison areas by HBR 6.1%  10.2% 1.9% 


% received RTSS-1 in older age groups in 
implementation areas, by HBR 


1.1% Not surveyed 1.9%  


 


 


 
 


Annex 1: Calculation of incidence rate ratios  
 


In each country, the log of the rate ratio comparing the incidence in eligible age groups in 


RTS,S/AS01 implementation areas with that in comparison areas, was estimated as:  


D = log(R1)-log(R0), where R1 is the ratio of the number of events in eligible age-groups to the 


number of events in non-eligible age groups, in implementation areas, and R0 is the corresponding 


ratio in comparison areas. The variance of D is V(D) = V(R1)/R1
2+ V(R0)/R0


2, where  


 𝑉(𝑅𝑗) = (
𝑚𝑗


(𝑚𝑗−1)𝑛𝑗,𝐵
2 ) ∑ (𝑛𝑗,𝑖,𝐴 − 𝑅𝑗𝑛𝑗,𝑖,𝐵)


2𝑚𝑗


𝑖=1
      𝑗 = 0,1 


Where mj is the number of clusters in implementation areas (j=1) or comparison areas (j=0), nj,i,A is 


the number of events in eligible age groups in cluster i in implementation areas (j=1) or comparison 


areas (j=0), and nj,i,B the corresponding number in non-eligible age groups, and nj,B is the total events 


in non-eligible groups in implementation (j=1) or comparison (j=0) areas.  


The estimates of D for each country, D1, D2 and D3, were combined to give a pooled estimate �̅� = 


∑Di/V(Di)/∑1/V(Di), i=1..3, with variance V(�̅�)= 1/∑[1/V(Di)]. The pooled rate ratio was then 


calculated as exp(�̅�) and the 100(1-α)% confidence interval given by exp[�̅� +/- tα/2,C-6 √V(�̅�)], with df 


equal to the total number of clusters C less 2x3=6.  


 


 


  


5.4_Malaria


SAGE meeting October 2021 24







Figure A1. Probable or confirmed meningitis: Rate Ratios for the association between the introduction of 


RTS,S/AS01 and probable or confirmed meningitis in children age-eligible to receive dose 1.  
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Figure A2. Cerebral malaria: Rate Ratios for the association between the introduction of RTS,S/AS01 and 


cerebral malaria (including children with malaria and impaired consciousness with unknown meningitis status)  


in children age-eligible to receive dose 1. 


 


 


 


Figure A3. Severe malaria: Rate Ratios for the association between the introduction of RTS,S/AS01 and severe 


malaria (including children with malaria and impaired consciousness or convulsions with unknown meningitis 


status) in children age-eligible to have received dose 3. 
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Figure A4. Mortality excluding accidents and trauma (impact population): Rate Ratios for the association 


between the introduction of RTS,S/AS01 and death (excluding those due to accidents or trauma) in children age-


eligible to have received dose 3. 
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BACKGROUND
Malaria control remains a challenge in many parts of the Sahel and sub-Sahel 
regions of Africa.


METHODS
We conducted an individually randomized, controlled trial to assess whether sea-
sonal vaccination with RTS,S/AS01E was noninferior to chemoprevention in prevent-
ing uncomplicated malaria and whether the two interventions combined were 
superior to either one alone in preventing uncomplicated malaria and severe 
malaria-related outcomes.


RESULTS
We randomly assigned 6861 children 5 to 17 months of age to receive sulfadoxine–
pyrimethamine and amodiaquine (2287 children [chemoprevention-alone group]), 
RTS,S/AS01E (2288 children [vaccine-alone group]), or chemoprevention and RTS,S/
AS01E (2286 children [combination group]). Of these, 1965, 1988, and 1967 chil-
dren in the three groups, respectively, received the first dose of the assigned in-
tervention and were followed for 3 years. Febrile seizure developed in 5 children 
the day after receipt of the vaccine, but the children recovered and had no se-
quelae. There were 305 events of uncomplicated clinical malaria per 1000 person-
years at risk in the chemoprevention-alone group, 278 events per 1000 person-years 
in the vaccine-alone group, and 113 events per 1000 person-years in the combina-
tion group. The hazard ratio for the protective efficacy of RTS,S/AS01E as compared 
with chemoprevention was 0.92 (95% confidence interval [CI], 0.84 to 1.01), which 
excluded the prespecified noninferiority margin of 1.20. The protective efficacy of 
the combination as compared with chemoprevention alone was 62.8% (95% CI, 
58.4 to 66.8) against clinical malaria, 70.5% (95% CI, 41.9 to 85.0) against hospi-
tal admission with severe malaria according to the World Health Organization 
definition, and 72.9% (95% CI, 2.9 to 92.4) against death from malaria. The pro-
tective efficacy of the combination as compared with the vaccine alone against 
these outcomes was 59.6% (95% CI, 54.7 to 64.0), 70.6% (95% CI, 42.3 to 85.0), 
and 75.3% (95% CI, 12.5 to 93.0), respectively.


CONCLUSIONS
Administration of RTS,S/AS01E was noninferior to chemoprevention in preventing 
uncomplicated malaria. The combination of these interventions resulted in a sub-
stantially lower incidence of uncomplicated malaria, severe malaria, and death from 
malaria than either intervention alone. (Funded by the Joint Global Health Trials 
and PATH; ClinicalTrials.gov number, NCT03143218.)
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In many parts of the Sahel and sub-
Sahel regions of Africa, malaria transmis-
sion is high during a few months of the 


year.1 Seasonal malaria chemoprevention, which 
involves monthly administration of sulfadoxine–
pyrimethamine and amodiaquine to young chil-
dren during the transmission season, is highly 
effective in preventing malaria.2 However, de-
spite widespread deployment of seasonal chemo-
prevention and access to effective diagnosis and 
treatment, the burden of malaria remains very 
high in many parts of the Sahel and sub-Sahel 
regions. Of the 10 African countries classified by 
the World Health Organization (WHO) as “high 
burden to high impact” and targeted for enhanced 
malaria control, 6 are within this region.3


In a multicountry, phase 3 trial involving young 
children,4 the malaria vaccine RTS,S/AS01E, a 
viruslike particle expressing the Plasmodium falci-
parum circumsporozoite protein and hepatitis B 
surface antigen, administered with the adjuvant 
AS01E, reduced the incidence of malaria,5 and it 
is currently being evaluated in a large pilot im-
plementation program in Ghana, Kenya, and 
Malawi.6 The protective efficacy of RTS,S/AS01E 
is higher during the first few months after vac-
cination4,7,8 but then wanes, although not com-
pletely.9 Therefore, we have suggested that RTS,S/
AS01E could be used as a seasonal vaccine in 
areas in which malaria transmission is highly 
seasonal, with an annual booster dose adminis-
tered to vaccine-primed children just before the 
peak of the transmission season.10 In this arti-
cle, we describe the results of a double-blind, 
randomized, controlled trial involving young 
children in Burkina Faso and Mali that investi-
gated whether seasonal vaccination with the 
RTS,S/AS01E malaria vaccine after priming was 
noninferior to chemoprevention in preventing 
clinical malaria and whether a combination of 
the RTS,S/AS01E vaccine and chemoprevention 
was superior to either intervention alone.


Me thods


Trial Oversight


The trial protocol11 (available with the full text of 
this article at NEJM.org) was approved by the 
ethics committees of the London School of Hy-
giene and Tropical Medicine; the Ministry of 
Health of Burkina Faso; the University of Sci-
ences, Techniques, and Technologies of Bamako; 
and the national regulatory authorities of Burkina 


Faso and Mali. A data and safety monitoring 
board reviewed serious adverse events, approved 
the statistical analysis plan, and archived the 
locked databases before unblinding. A steering 
committee provided scientific advice and moni-
tored the progress of the trial. The trial was 
conducted in accordance with the International 
Council for Harmonisation Good Clinical Practice 
guidelines and all applicable local regulations. 
The authors vouch for the accuracy and com-
pleteness of the data and for the adherence of 
the trial to the protocol. GlaxoSmithKline (GSK) 
Biologicals donated the RTS,S/AS01E and Havrix 
vaccines. Dispersible sulfadoxine–pyrimethamine 
and amodiaquine and matching placebos were 
donated by Guilin Pharmaceutical.


Trial Sites and Population


The trial was conducted in Bougouni district and 
neighboring areas in Mali and in Houndé dis-
trict in Burkina Faso.12 Information regarding 
the trial sites is provided in the Supplementary 
Methods section and Figure S1 in the Supple-
mentary Appendix, available at NEJM.org.


Enrollment and Randomization


All households with children who would be 5 to 
17 months of age on April 1, 2017, within the 
trial areas were enumerated from February 
through March 2017. Inclusion and exclusion 
criteria are listed in the Supplementary Appen-
dix. After written informed consent had been 
obtained from parents or guardians, an inde-
pendent statistician randomly assigned eligible 
children to receive chemoprevention (chemopre-
vention-alone group), the RTS,S/AS01E vaccine 
(vaccine-alone group), or chemoprevention plus 
RTS,S/AS01E (combination group). The random-
ization list used permuted blocks after sorting 
according to age, sex, area of residence, and pre-
vious receipt of chemoprevention. Tablet com-
puters with the randomization list were acces-
sible only to the chief pharmacists. All other 
investigators and trial staff were unaware of 
treatment assignments until the locked database 
for analysis had been archived with the data and 
safety monitoring board in June 2020. All par-
ticipating children were given an identity card 
containing their photograph and a quick re-
sponse (QR) code that included the child’s trial 
identification number, name, and date of birth. 
At the time of vaccination or administration of 
chemoprevention, these cards were scanned to 
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Malaria Vaccination with or without Chemoprevention


ensure that the correct intervention was admin-
istered.


Interventions


All the participating children were given a long-
lasting insecticide-treated bed net at the time of 
enrollment. Children in the vaccine-alone group 
and the combination group received three doses 
of RTS,S/AS01E in April, May, and June 2017, fol-
lowed by a fourth and fifth dose in June 2018 
and June 2019 (Fig. S2). Syringes containing vac-
cines were prepared by a chief pharmacist and 
masked with tape to conceal the contents from 
the administrator, caretakers, and children. The 
pharmacist and the vaccine administrators had 
no further role in the trial.


Children in the chemoprevention-alone group 
and the combination group received four courses 
of sulfadoxine–pyrimethamine and amodiaquine 
at monthly intervals each year; children in the 
vaccine-alone group received four courses of 
sulfadoxine–pyrimethamine and amodiaquine pla-
cebos on that same schedule. Children 12 months 
of age or older in the chemoprevention-alone 
group and the combination group received 500 mg 
of sulfadoxine, 25 mg of pyrimethamine, and 
150 mg of amodiaquine on day 1, and an addi-
tional 150-mg dose of amodiaquine on days 2 and 
3; infants received 250 mg of sulfadoxine, 12.5 mg 
of pyrimethamine, and 75 mg of amodiaquine 
on day 1 and 75 mg of amodiaquine on days 2 
and 3. The trial drugs were prepared by a phar-
macist, who had no further role in the trial, and 
were placed in resealable envelopes labeled with 
the QR code. Administration of each dose of 
sulfadoxine–pyrimethamine and amodiaquine or 
placebo was directly observed by trial staff at 
distribution points in trial villages. Children 
in the chemoprevention-alone group also received 
three doses of inactivated rabies vaccine (Rabi-
pur)13 in 2017 and a dose of hepatitis A vaccine 
(Havrix)14 in 2018 and 2019.


Outcomes


The primary outcome was uncomplicated clini-
cal malaria, defined as a measured temperature 
of at least 37.5°C or a history of fever within the 
previous 48 hours and P. falciparum parasitemia 
(parasite density ≥5000 per cubic millimeter) in 
children who presented to a trial health facility. 
Prespecified secondary outcomes were hospital 
admission with malaria, death from malaria, 
and malaria parasitemia or anemia at the end of 


the malaria transmission season (see the Supple-
mentary Methods section of the Supplementary 
Appendix).


Surveillance


Trial staff based at trial health facilities tested 
children with suspected malaria with the use of 
a rapid diagnostic test. Children who were posi-
tive were treated with artemether–lumefantrine, 
and a blood film was obtained for subsequent 
microscopic examination. Blood films were read 
by two independent microscopists according to 
a standardized algorithm.15 Discrepant readings 
were resolved by a third reader. The quality of 
the blood film readings in each country was 
confirmed by an external reference laboratory (see 
the Supplementary Methods section in the Sup-
plementary Appendix and Table S1 and Fig. S3).


Each week, 24 randomly selected children in 
each country were visited at home (8 children 
per trial group), and a blood film was obtained. 
Children were also evaluated during a cross-
sectional survey conducted 1 month after the 
last course of chemoprevention at the end of 
each malaria transmission season to measure 
hemoglobin level and to obtain a blood film. At 
the end of the 2018 and the 2019 transmission 
seasons, 200 randomly selected school-age chil-
dren who were 6 to 12 years of age (and there-
fore too old to receive chemoprevention), resided 
in the trial areas, and were in good health were 
tested for malaria by means of microscopic ex-
amination. If a child was identified as having 
clinical malaria at a home visit or in a cross-
sectional survey, the child was treated with 
artemether–lumefantrine.


To determine the curative efficacy of the che-
moprevention regimen, further informed consent 
was obtained, and children with asymptomatic 
malaria parasitemia at the time of the final 
cross-sectional survey were treated with the same 
doses of sulfadoxine–pyrimethamine and amo-
diaquine as those used for the chemoprevention 
intervention. Blood films were obtained for mi-
croscopic analysis on days 1, 2, 4, 7, 14, and 28 
after treatment.


Serious adverse events were reported within 72 
hours after identification. Deaths that occurred 
outside a health care facility were assessed by 
means of verbal autopsy.16 Assignment of the 
causes of hospital admissions or deaths that oc-
curred inside or outside the hospital was performed 
by two physicians who were unaware of the trial-
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group assignments. A third independent physi-
cian reviewed cases for which there was a dis-
agreement, and a consensus was reached.


Statistical Analysis


The rationale for the trial’s sample size is de-
scribed in the statistical analysis plan, available 
with the protocol. For the noninferiority com-
parison, we determined that 2000 children per 
group would provide 80% power to exclude, at 
the 2.5% significance level, a difference in the 
hazard ratio for clinical malaria between the 
vaccine-alone group and the chemoprevention-
alone group of 20% (favoring vaccine alone) over 
the 3-year trial period. For the superiority com-
parisons, assuming that the difference in the 
hazard ratio between the combination group 
and the vaccine-alone group or the chemopre-
vention-alone group would be 30% (favoring the 
combination), we calculated that this sample 
size would provide close to 100% power to ex-
clude a minimum difference in the hazard ratios 
of 0% and would give the trial 90% power to 
exclude a minimum difference in the hazard 
ratios of 15%.


The primary analysis was performed in the 
modified intention-to-treat population, which 
included all eligible children whose parents or 
guardians provided consent and who received a 
first dose of trial vaccine or placebo in April 
2017. The per-protocol population for each trial 
year included all children who received all doses 
of the vaccine and attended all four chemopre-
vention visits in that year. Secondary outcomes 
were assessed only in the modified intention-to-
treat population. Person-time at risk was calcu-
lated from the date of first vaccination until the 
date of death, the date of permanent emigration, 
the date consent was withdrawn, the date last 
seen for children lost to follow-up or who tem-
porarily traveled out of the trial area, or the end 
of the trial (March 31, 2020).


The hazard ratio for the primary outcome 
was estimated with the use of Cox regression 
models, adjusted for trial center, with a robust 
standard error to account for potential cluster-
ing of recurrent episodes of malaria. Protective 
efficacy (the percent difference in the total num-
ber of events over the trial period) was estimated 
as (1 − hazard ratio) × 100. Effect modification 
according to trial center and year, prespecified 
in the statistical analysis plan, was assessed 
with the use of the Wald test for the interaction 


term without adjustment for multiple compari-
sons. Two-sided 90%, 95%, and 99% confidence 
intervals for the hazard ratio for the comparison 
of RTS,S/AS01E alone with chemoprevention alone 
were calculated and compared with the prespeci-
fied noninferiority margin of 1.20. To preserve 
the type I error rate at 5%, a closed testing pro-
cedure was used: the Wald test of the null hy-
pothesis of equal hazard ratios comparing all 
three groups was performed. If the null hypoth-
esis was rejected at the 5% significance level, 
pairwise comparisons were performed, also with 
a 5% significance level. Incidence rate differ-
ences and prevalence ratios were calculated with 
the use of published methods.17,18 An analysis 
was conducted to explore patterns of missing-
ness in the outcome data and to assess sensitiv-
ity to missing outcome data (Table S8). Full de-
tails of the conduct of the trial are provided in 
the protocol.


R esult s


Vaccine Coverage


From April through May 2017, a total of 5920 
children received the first dose of the trial vac-
cine or placebo (1965 in the chemoprevention-
alone group, 1988 in the vaccine-alone group, 
and 1967 in the combination group), and the 
data from these children were used in the calcu-
lation of the hazard ratios. On March 31, 2020, 
a total of 1716 children (87.3%) in the chemopre-
vention-alone group, 1734 (87.2%) in the vac-
cine-alone group, and 1740 (88.5%) in the com-
bination group had completed follow-up (Fig. 1). 
Country-specific information, including the rea-
sons for and timing of losses to follow-up, is 
provided in Figures S4 through S7. The baseline 
characteristics and the use of insecticide-treated 
bed nets were well balanced between groups 
(Tables S2 through S4). Children who did not 
receive a first dose of vaccine or vaccine placebo 
were of similar ages and sexes and had similar 
(though slightly lower) coverage of other child-
hood vaccines as children who were vaccinated 
(Table S5). In the first year of the trial, 93.4% 
of children received all three doses of vaccine; 
among children who were still in follow-up, 
95.1% received a booster dose in year 2 and 
94.7% received a booster dose in year 3 (Table S6). 
All four chemoprevention visits were attended by 
82.8% of the children in year 1, 84.1% in year 2, 
and 87.7% in year 3 (Table S7).
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Efficacy
There were 3825 events of clinical malaria 
among the children. In the modified intention-
to-treat analysis, the incidence of clinical malaria 


was 278.2 events per 1000 person-years at risk in 
the vaccine-alone group and 304.8 events per 
1000 person-years in the chemoprevention-alone 
group (hazard ratio, 0.92) (Table 1). The 90%, 


Figure 1. Randomization and Follow-up.


Children in the vaccine-alone and combination groups who did not attend the first intervention visit (vaccine dose 1) were considered to 
have not participated in the trial. Of the children who attended the first visit in 2017, a total of 1790 of 1965 (91.1%) in the chemopreven-
tion-alone group, 1840 of 1988 (92.6%) in the vaccine-alone group, and 1815 of 1967 (92.3%) in the combination group attended the 
first visit to receive chemoprevention or chemoprevention placebo. Children who did not have an outcome of interest that was observed 
through passive case detection but who remained in the trial (i.e., did not die or migrate and were not withdrawn during the trial period) 
were considered to be included in the trial follow-up in each year. The number of children remaining in follow-up at the end of the trial 
was confirmed by an exit census of all children in March 2020. Table S8 in the Supplementary Appendix shows the characteristics of 
children whose data were censored during the trial period as compared with those who remained in the trial. Children who traveled were 
considered to be those who temporarily traveled away from the trial area at the time of the exit census in March 2020 but had not per-
manently migrated; for these children, the last documented contact date was used to calculate person-time at risk.


6861 Eligible children underwent randomization


2287 Were assigned to receive
malaria chemoprevention plus
RTS,S/AS01E vaccine placebo


2286 Were assigned to receive
malaria chemoprevention plus
RTS,S/AS01E malaria vaccine


319 Did not receive
dose 1 of vaccine


322 Did not receive
dose 1 of vaccine placebo


1965 Received dose 1 of vaccine placebo
and were included in the follow-up


 for year 1


1967 Received dose 1 of vaccine and
were included in the follow-up


 for year 1


2288 Were assigned to receive 
RTS,S/AS01E malaria vaccine plus


chemoprevention placebo


300 Did not receive
dose 1 of vaccine


1988 Received dose 1 of vaccine and
were included in the follow-up


 for year 1


61 Were excluded
10 Died
48 Migrated
3 Were withdrawn


61 Were excluded
13 Died
44 Migrated
4 Were withdrawn


48 Were excluded
6 Died


39 Migrated
3 Were withdrawn


1904 of 1965 (96.9%) Were included in the
follow-up for year 2


1919 of 1967 (97.6%) Were included in the
follow-up for year 2


1927 of 1988 (96.9%) Were included in the
follow-up for year 2


57 Were excluded
16 Died
33 Migrated
3 Were lost to follow-up
5 Were withdrawn


45 Were excluded
6 Died


33 Migrated
3 Were lost to follow-up
3 Were withdrawn


46 Were excluded
6 Died


35 Migrated
2 Were lost to follow-up
3 Were withdrawn


1847 of 1965 (94.0%) Were included in the
follow-up for year 3


1873 of 1967 (95.2%) Were included in the
follow-up for year 3


1882 of 1988 (94.7%) Were included in the
follow-up for year 3


131 Were excluded
6 Died


76 Migrated
46 Traveled
3 Were withdrawn


148 Were excluded
8 Died


92 Migrated
46 Traveled
2 Were withdrawn


133 Were excluded
3 Died


85 Migrated
43 Traveled
2 Were withdrawn


1716 of 1965 (87.3%) Completed follow-up 1734 of 1988 (87.2%) Completed follow-up 1740 of 1967 (88.5%) Completed follow-up
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Table 1. Incidence of Uncomplicated Clinical Malaria (Modified Intention-to-Treat Population).*


Variable
Person-yr  


at Risk Events
Incidence 
(95% CI)


Protective Efficacy, 
Vaccine Alone or 
Combination vs. 


Chemoprevention 
(95% CI)


Protective Efficacy, 
Combination vs.  
Vaccine Alone 


(95% CI)


no.
no. of events/1000 person-yr 


at risk


Burkina Faso and Mali


Chemoprevention alone 5449.9 1661 304.8 (290.5 to 319.8) Reference


Vaccine alone 5535.7 1540 278.2 (264.6 to 292.4) 7.9 (−1.0 to 16.0) Reference


Combination 5508.0 624 113.3 (104.7 to 122.5) 62.8 (58.4 to 66.8) 59.6 (54.7 to 64.0)


Burkina Faso


Chemoprevention alone 2602.9 1028 394.9 (371.5 to 419.8) Reference


Vaccine alone 2550.9 998 391.2 (367.7 to 416.3) 1.1 (−10.1 to 11.1) Reference


Combination 2602.3 401 154.1 (139.7 to 169.9) 61.1 (55.4 to 66.1) 60.7 (55.0 to 65.7)


Mali


Chemoprevention alone 2847.0 633 222.3 (205.7 to 240.4) Reference


Vaccine alone 2984.8 542 181.6 (166.9 to 197.5) 18.6 (3.4 to 31.3) Reference


Combination 2905.7 223 76.7 (67.3 to 87.5) 65.6 (57.9 to 71.9) 57.8 (47.9 to 65.8)


Year 1


Chemoprevention alone 1794.3 309 172.2 (154.0 to 192.5) Reference


Vaccine alone 1816.8 318 175.0 (156.8 to 195.4) −1.7 (−21.4 to 14.8) Reference


Combination 1802.3 88 48.8 (39.6 to 60.2) 71.7 (63.8 to 77.8) 72.1 (64.4 to 78.2)


Year 2


Chemoprevention alone 1868.5 705 377.3 (350.5 to 406.2) Reference


Vaccine alone 1903.4 647 339.9 (314.7 to 367.1) 10.1 (−1.9 to 20.6) Reference


Combination 1894.4 264 139.4 (123.5 to 157.2) 63.2 (56.8 to 68.6) 59.1 (51.9 to 65.1)


Year 3


Chemoprevention alone 1787.1 647 362.0 (335.2 to 391.0) Reference


Vaccine alone 1815.5 575 316.7 (291.9 to 343.7) 12.7 (0.9 to 23.1) Reference


Combination 1811.3 272 150.2 (133.3 to 169.1) 58.6 (51.5 to 64.6) 52.6 (44.2 to 59.7)


*  The modified intention-to-treat population included all eligible children whose parents or guardians provided consent and who received a 
first dose of trial vaccine or vaccine placebo. Children received chemoprevention (chemoprevention-alone group), RTS,S/AS01E (vaccine-
alone group), or chemoprevention and RTS,S/AS01E (combination group). The protective efficacy was calculated as (1 − hazard ratio) × 100. CI 
denotes confidence interval.


Figure 2 (facing page). Primary Outcome.


Children received chemoprevention alone, the RTS,S/AS01E vaccine alone, or a combination of chemoprevention and 
RTS,S/AS01E. Panel A shows the incidence of uncomplicated clinical malaria (the primary outcome) in each of the 
three groups. The I bars indicate 95% confidence intervals. Panel B shows the Nelson–Aalen cumulative hazard 
 estimates for each group and the number of children remaining at risk at the end of each trial year. Panel C shows 
pairwise hazard ratios for uncomplicated clinical malaria. The I bars show 90%, 95%, and 99% confidence intervals: 
the blue bars represent the 90% confidence intervals (narrowest confidence  intervals), the purple bars the 95% 
 confidence intervals, and the red bars the 99% confidence intervals (widest confidence intervals). The dotted line 
shows the prespecified noninferiority margin of 1.20 for the compar ison of vaccine alone with chemoprevention 
alone.


The New England Journal of Medicine 
Downloaded from nejm.org on August 26, 2021. For personal use only. No other uses without permission. 


 Copyright © 2021 Massachusetts Medical Society. All rights reserved. 


5.5_Malaria


SAGE meeting October 2021 6







n engl j med   nejm.org 7


Malaria Vaccination with or without Chemoprevention
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95%, and 99% confidence intervals for the haz-
ard ratios all excluded the prespecified noninfe-
riority margin of 1.20 (99% confidence interval 
[CI], 0.82 to 1.04) (Fig. 2).


The incidence of clinical malaria in the com-
bination group was 113 events per 1000 person-
years at risk, indicating a protective efficacy of 
62.8% (95% CI, 58.4 to 66.8) as compared with 
chemoprevention alone and an efficacy of 59.6% 
(95% CI, 54.7 to 64.0) as compared with vaccine 
alone. The protective efficacy was similar in the 
two countries but differed over time, being high-
est in the first year of the trial and slightly 
lower in years 2 and 3 (Table 1 and Fig. 2B). 
Results of per-protocol analyses were similar to 
those of the modified intention-to-treat analyses 
(Table S9), and the protective efficacy against 
secondary outcomes (clinical malaria with any 
parasite density or malaria diagnosed with the 
use of a rapid diagnostic test) was similar to that 
against the primary outcome. The incidence of 
non-falciparum malaria was lower in the two 
groups that received chemoprevention than in 
the vaccine-alone group (Table S10).


As compared with chemoprevention alone or 
vaccine alone, the combined intervention provid-
ed a high level of protection against the follow-
ing prespecified secondary outcomes: hospitali-
zation for malaria, hospitalization meeting WHO 
criteria for severe malaria, severe malarial ane-
mia, and blood transfusion (Table 2). The pro-
tective efficacy of the combination as compared 
with chemoprevention alone was 62.8% (95% CI, 
58.4 to 66.8) against clinical malaria, 70.5% 
(95% CI, 41.9 to 85.0) against hospital admission 
with severe malaria, and 72.9% (95% CI, 2.91 to 
92.4) against death from malaria. The protective 
efficacy of the combination as compared with 
the vaccine alone against these outcomes was 
59.6% (95% CI, 54.7 to 64.0), 70.6% (95% CI, 
42.3 to 85.0), and 75.3% (95% CI, 12.5 to 93.0), 
respectively.


The incidences of death from any cause, ex-
cluding external causes and surgery, and deaths 
attributable to malaria were also markedly lower 
in the combination group than in either single-
intervention group. As compared with chemo-
prevention alone, the combination intervention 
resulted in an incidence of clinical malaria that 
was lower by 190.8 events per 1000 person-years 
at risk (Table S11). In addition, there were 4.8 


fewer events of WHO-defined severe malaria, 
3.8 fewer hospital admissions for severe malari-
al anemia, 2.8 fewer blood transfusions, and 1.5 
fewer deaths from malaria per 1000 person-years 
at risk (Table S12).


The prevalence of malaria parasitemia at week-
ly surveys was consistently approximately 50% 
lower in the combination group than in the 
chemoprevention-alone or vaccine-alone groups 
(Table 3). At the end of each malaria transmis-
sion season, the prevalence of P. falciparum para-
sitemia and anemia (hemoglobin level, <7 g per 
deciliter) was lower in the combination group 
than in the two other groups (Table 3). The 
prevalence of P. falciparum gametocytemia was 
also consistently lower in the combination group 
than in the chemoprevention-alone or vaccine-
alone groups (Table S13). Among school-age 
children living in the trial areas who did not 
receive a trial intervention, the prevalence of 
parasitemia was high in each year (>60% in 
Burkina Faso and >17% in Mali) (Table 3). 
Among children with asymptomatic parasit-
emia, the curative efficacy of sulfadoxine–pyri-
methamine and amodiaquine after 28 days was 
99.1% (95% CI, 93.9 to 99.9) in Burkina Faso and 
95.2% (95% CI, 82.7 to 98.8) in Mali (Table S14).


Safety


Febrile seizures developed in five children, all of 
whom had received RTS,S/AS01E, the day after 
vaccination (three children in the vaccine-alone 
group and in two in the combination group). 
Three events occurred after a priming dose, and 
two occurred after a booster dose. These chil-
dren recovered and had no sequelae. There were 
no other serious adverse events that were identi-
fied by the investigator as being related to vac-
cination. Eight cases of clinically suspected 
meningitis (four in the chemoprevention-alone 
group, three in the vaccine-alone group, and one 
in the combination group) were investigated 
with the use of lumbar puncture, but none 
showed proven meningitis. The distributions 
of the causes of hospital admissions and the 
causes of death are shown in Tables S15 
through S17. There was no evidence of higher 
mortality or a greater number of hospital ad-
missions among girls who received RTS,S/
AS01E than among boys who received RTS,S/
AS01E (Tables S18 and S19).
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Table 2. Incidence of Secondary Severe Outcomes According to Trial Group (Modified Intention-to-Treat Population).*


Outcome and Group Events
Incidence 
(95% CI)


Protective Efficacy, Vaccine 
Alone or Combination vs. 


Chemoprevention 
(95% CI)


Protective Efficacy, 
Combination vs.  
Vaccine Alone 


(95% CI)


no.
no. of events/1000 person-yr 


at risk


Hospitalizations


Any reason, excluding  
external causes and 
surgery


Chemoprevention alone 60 11.0 (8.6 to 14.2) Reference


Vaccine alone 73 13.2 (10.5 to 16.6) −22.3 (−74.4 to 14.3) Reference


Combination 49 8.9 (6.7 to 11.8) 18.7 (−19.4 to 44.7) 33.5 (3.0 to 54.5)


All cases of malaria


Chemoprevention alone 49 9.0 (6.8 to 11.9) Reference


Vaccine alone 54 9.8 (7.5 to 12.7) −11.0 (−65.8 to 25.7) Reference


Combination 28 5.1 (3.5 to 7.4) 43.2 (7.7 to 65.0) 48.8 (17.1 to 68.4)


Severe malaria†


Chemoprevention alone 37 6.8 (4.9 to 9.4) Reference


Vaccine alone 37 6.7 (4.8 to 9.2) −0.4 (−60.2 to 37.1) Reference


Combination 11 2.0 (1.1 to 3.6) 70.5 (41.9 to 85.0) 70.6 (42.3 to 85.0)


Cerebral malaria†


Chemoprevention alone 0 0 Reference


Vaccine alone 4 0.7 (0.3 to 1.9) — Reference


Combination 1 0.2 (0.0 to 1.3) — 74.6 (−128.0 to 97.2)


Severe malarial anemia†


Chemoprevention alone 31 5.7 (4.0 to 8.1) Reference


Vaccine alone 25 4.5 (3.1 to 6.7) 18.4 (−39.3 to 52.2) Reference


Combination 10 1.8 (1.0 to 3.4) 67.9 (34.1 to 84.3) 60.6 (18.3 to 81.0)


Blood transfusion


Chemoprevention alone 23 4.2 (2.8 to 6.4) Reference


Vaccine alone 21 3.8 (2.5 to 5.8) 8.3 (−67.6 to 49.8) Reference


Combination 8 1.5 (0.7 to 2.9) 65.4 (22.9 to 84.5) 62.3 (14.1 to 83.4)


Deaths


All, including external 
causes and surgery


Chemoprevention alone 32 5.9 (4.2 to 8.3) Reference


Vaccine alone 27 4.9 (3.3 to 7.1) 15.9 (−40.3 to 49.6) Reference


Combination 15 2.7 (1.6 to 4.5) 53.4 (14.0 to 74.8) 44.6 (−4.1 to 70.5)


All, excluding external 
causes and surgery


Chemoprevention alone 25 4.6 (3.1 to 6.8) Reference


Vaccine alone 22 4.0 (2.6 to 6.0) 12.1 (−55.7 to 50.4) Reference


Combination 12 2.2 (1.2 to 3.8) 52.3 (5.0 to 76.0) 45.7 (−9.6 to 73.1)


Malaria


Chemoprevention alone 11 2.0 (1.1 to 3.6) Reference


Vaccine alone 12 2.2 (1.2 to 3.8) −9.5 (−148.3 to 51.7) Reference


Combination 3 0.5 (0.2 to 1.7) 72.9 (2.9 to 92.4) 75.3 (12.5 to 93.0)


*  Confidence intervals for the hazard ratios for secondary outcomes were not adjusted for multiplicity, and inferences drawn from these inter-
vals may not be reproducible.


†  Cases of severe malaria, cerebral malaria, and severe malarial anemia were classified according to World Health Organization definitions.
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Table 3. Prevalence of Outcomes at Weekly Surveys and at Surveys Conducted at the End of Each Malaria Transmission Season.*


Variable Children


Prevalence Ratio, Vaccine 
Alone or Combination vs. 


Chemoprevention 
(95% CI)


Prevalence Ratio, 
Combination vs. Vaccine 


Alone 
(95% CI)


no./total no. (%)


Plasmodium falciparum infection at 
weekly surveys


2017


Chemoprevention 17/637 (2.7) Reference


Vaccine alone 36/627 (5.7) 2.20 (1.26–3.85) Reference


Combination 8/648 (1.2) 0.47 (0.21–1.08) 0.21 (0.10–0.46)


2018


Chemoprevention 46/666 (6.9) Reference


Vaccine alone 39/677 (5.8) 0.81 (0.55–1.21) Reference


Combination 23/685 (3.4) 0.48 (0.30–0.78) 0.59 (0.36–0.97)


2019


Chemoprevention 26/491 (5.3) Reference


Vaccine alone 34/505 (6.7) 1.25 (0.77–2.04) Reference


Combination 11/518 (2.1) 0.39 (0.19–0.77) 0.31 (0.16–0.60)


P. falciparum infection at end-of-season 
surveys


2017


Chemoprevention 29/1708 (1.7) Reference


Vaccine alone 100/1741 (5.7) 3.46 (2.30–5.19) Reference


Combination 13/1718 (0.8) 0.45 (0.24–0.87) 0.13 (0.07–0.23)


2018


Chemoprevention 225/1651 (13.6) Reference


Vaccine alone 210/1717 (12.2) 0.92 (0.78–1.08) Reference


Combination 111/1695 (6.6) 0.48 (0.39–0.59) 0.52 (0.42–0.65)


2019


Chemoprevention 219/1619 (13.5) Reference


Vaccine alone 213/1649 (12.9) 0.98 (0.83–1.17) Reference


Combination 92/1641 (5.6) 0.42 (0.33–0.53) 0.43 (0.34–0.54)


Hemoglobin level <7 g/dl at end-of-
season surveys


2017


Chemoprevention 21/1710 (1.2) Reference


Vaccine alone 28/1742 (1.6) 1.33 (0.76–2.33) Reference


Combination 18/1719 (1.0) 0.86 (0.46–1.61) 0.65 (0.36–1.17)


2018


Chemoprevention 38/1655 (2.3) Reference


Vaccine alone 40/1717 (2.3) 1.03 (0.67–1.59) Reference


Combination 12/1695 (0.7) 0.31 (0.16–0.59) 0.30 (0.16–0.57)
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Discussion


The results of this trial show that seasonal vaccina-
tion with the RTS,S/AS01E malaria vaccine was 
noninferior to four annual courses of chemopre-
vention with sulfadoxine–pyrimethamine and 
amodiaquine in protecting against uncomplicated 
clinical malaria over a period of 3 years. A com-
bination of RTS,S/AS01E and chemoprevention 
was superior to RTS,S/AS01E and to chemopre-
vention alone with respect to reducing the inci-
dence of uncomplicated clinical malaria, hospi-
tal admissions with severe malaria, and deaths 
from malaria. There was some evidence that ef-
ficacy of the combination intervention against 
clinical malaria was higher in the first year of the 


trial than in the subsequent 2 years, but substan-
tial efficacy was seen in each year of the trial.


Chemoprevention alone was more protective 
than RTS,S/AS01E alone during the 4 months when 
it was administered, but RTS,S/AS01E alone pro-
vided protection outside this period, and was 
thus not inferior over the whole year. The addi-
tion of a fifth course of chemoprevention might 
have improved efficacy in both the chemopre-
vention-alone and combination groups19 and 
might have reduced the incidence of malaria in 
the combination group to very low levels, despite 
the high level of malaria transmission in the 
trial areas, particularly in Burkina Faso.


The RTS,S/AS01E vaccine priming and booster 
regimen was not associated with any new con-


Variable Children


Prevalence Ratio, Vaccine 
Alone or Combination vs. 


Chemoprevention 
(95% CI)


Prevalence Ratio, 
Combination vs. Vaccine 


Alone 
(95% CI)


no./total no. (%)


2019


Chemoprevention 8/1619 (0.5) Reference


Vaccine alone 9/1650 (0.5) 1.11 (0.43–2.86) Reference


Combination 4/1642 (0.2) 0.49 (0.15–1.63) 0.45 (0.14–1.45)


P. falciparum parasitemia in school-age 
children


2018


Burkina Faso


Any parasite density 123/200 (61.5)


Parasite density ≥5000/mm3 20/200 (10.0)


Mali


Any parasite density 34/200 (17.0)


Parasite density ≥5000/mm3 9/200 (4.5)


2019


Burkina Faso


Any parasite density 123/200 (61.5)


Parasite density ≥5000/mm3 19/200 (9.5)


Mali


Any parasite density 45/200 (22.5)


Parasite density ≥5000/mm3 18/200 (9.0)


*  Samples for blood slides were obtained from a randomly selected subgroup of children each week throughout the trial period for the weekly 
surveys. Surveys were also performed every year at the end of each malaria transmission season; samples were obtained for blood slides 
from all children 1 month after receipt of the last course of chemoprevention or placebo. Confidence intervals for the prevalence ratios were 
not adjusted for multiplicity, and inferences drawn from these intervals may not be reproducible.


Table 3. (Continued.)
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cerning pattern of side effects. Febrile seizures 
developed in five children who received RTS,S/
AS01E, a finding consistent with previous trials 
of RTS,S/AS01E,


4 but all children recovered and 
had no sequelae. No cases of meningitis were 
detected, and no imbalance in death according 
to sex was seen among children who received 
RTS,S/AS01E (meningitis and death were previ-
ously reported as safety concerns among chil-
dren who received this vaccine).4,20


Among children who had undergone ran-
domization, 14% in the vaccine-alone and com-
bination groups did not attend the first visit and 
were considered to have not participated in the 
trial. This could have introduced a bias in favor 
of RTS,S/AS01E because no comparable restric-
tion was applied to children in the chemopreven-
tion-alone group. However, results of the per-
protocol analysis and an analysis that was 
restricted to children who attended the first 
scheduled visit to receive chemoprevention or 
placebo were similar to those of the analysis in 
the modified intention-to-treat population. 
Strengths of the trial were the large size, high 
statistical power, high retention rate, the careful 
assessment of the causes of hospital admissions 
and deaths, and the consistency of the efficacy 
estimates against different outcomes and be-
tween the two countries.


The drugs currently used for chemopreven-
tion (sulfadoxine–pyrimethamine and amodia-
quine) remain effective in the trial areas, as 
shown by the results of our in vivo study in-
volving asymptomatic children. However, if re-
sistance to these drugs increases without an 
available alternative chemoprevention regimen, 
seasonal vaccination with RTS,S/AS01E could 
provide a potential alternative. The combination 
of seasonal chemoprevention (which when used 
alone has a high level of efficacy against uncom-


plicated and severe malaria2) with seasonal vac-
cination with RTS,S/AS01E provides a promising 
approach to the prevention of malaria in the 
large areas of Africa with seasonal malaria and 
where malaria is currently poorly controlled. 
Further research will be required to determine 
how best to deliver the combination of chemo-
prevention and seasonal malaria vaccination in 
areas of high malaria burden in the Sahel and 
sub-Sahel regions. In addition, there may be 
other epidemiologic situations in which a com-
bination of chemoprevention and vaccination 
could improve on current methods of malaria 
control.
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About This Report  
HUS Background and Research Partners  
This document is part of a collection of interim reports on selected findings from the 
Healthcare Utilization Study (HUS) for the Malaria Vaccine Implementation Programme 
(MVIP). The HUS is a multi-country, qualitative study designed to provide explanatory insight 
on the delivery and uptake of the world’s first malaria vaccine, RTS,S/AS01 (RTS,S). 
Following more than 30 years of clinical development and studya, two World Health 
Organization (WHO) advisory groups—the Strategic Advisory Group of Experts (SAGE) on 
Immunization and the Malaria Policy Advisory Group (MPAG)—jointly called for pilot 
implementation of the vaccine in three to five settings in sub-Saharan Africa to further 
evaluate the vaccine before recommending it for wider useb. The MVIP was subsequently 
created to introduce RTS,S in selected sites in Ghana, Kenya, and Malawi through routine 
immunization programmes led by ministries of health (MOHs). This phased introduction of 
RTS,S is accompanied by independent evaluations that focus on the feasibility of 
administering the recommended 4 doses of the vaccine in children, the vaccine’s potential 
role in reducing childhood deaths, and its safety in the context of routine use. The MVIP is 
being coordinated by the WHO, in collaboration with PATH, GSK, and the ministries of 
health from Ghana, Kenya, and Malawi. 


The HUS is among MVIP evaluations focused on understanding the feasibility of providing 
the 4-dose schedule—a schedule that requires new vaccination visits, including for the fourth 
dose at 24 months of age. Annex 1 shows the RTS,S delivery schedule and eligibility 
guidance for each country.  


Applying a qualitative panel design, the HUS is collecting data from primary child caregivers, 
health sector personnel, and other community members at three critical points in the 
vaccine’s 24-month delivery cycle. The study is being conducted by a consortium of 
research partners led by the University of Health and Allied Sciences (UHAS) in Ghana, the 
Liverpool School of Tropical Medicine (LSTM) in Kenya, and the Malawi-Liverpool Wellcome 
Trust in Malawi. PATH is leading the overall study.  


Steps were taken to ensure that participants answered interview questions freely and 
truthfully. Prior to obtaining informed consent, interviewers presented themselves to 
prospective participants following recruitment scripts, specifying their affiliation with a 
research institution (see script in Annex 2). In the course of the interview, participants were 
also encouraged to speak openly and truthfully and reminded, as needed, of our 
commitment to confidentiality and privacy. Additionally, recognizing that repeated interviews 
with caregivers in the cohort could influence their attitudes and replies, the final round of 
data collection will include conducting similar interviews in a different, cross-sectional sample 
of child caregivers.  


a Kaslow, D. et al. (2018). Vaccine candidates for poor nations are going to waste. Nature, 564(7736), 337-339. 
doi:http://dx.doi.org/10.1038/d41586-018-07758-3 


b World Health Organization. (2016). Malaria vaccine: WHO position paper. Weekly Epidemiological Record, 
4(91), 33-52. 
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Round 2 Reports 
As of this report date, two data collection rounds for the HUS have been completed and the 
final round is underway. A report of preliminary findings from round 1 (R1) was completed in 
June 2020.c The complete packet of R2 reports includes this document (#2 below) along 
with a background document summarizing HUS methods and study status (#1 below), and 
three country-specific reports (#3-5 below).  


1. Methods and Study Status: Background for HUS R2 Reports 


2. Cross-Country Findings from the Primary Child Caregiver Cohort Sample 


3. Key findings through Round 2: Ghana 


4. Key findings through Round 2: Kenya  


5. Key findings through Round 2: Malawi 


Country-specific reports provide contextual details pertinent to the RTS,S introductions and 
uptake and present findings from interviews with health workers and other health personnel. 
This report presents high-level cross-country findings from R2 interviews with primary child 
caregivers (PCGs), whose children should have received RTS,S dose 3 at the time of R2 
interviews. Primary focuses are: 


1. The uptake of RTS,S through dose 3, including factors that facilitate or threaten 
receipt of all three doses. 


2. The impact of RTS,S uptake on malaria treatment seeking and other prevention 
behaviors. 


3. PCG perceptions about RTS,S, sources of RTS,S information, and new/or persistent 
questions and concerns about RTS,S. 


Changes in themes and patterns compared to R1 findings are highlighted throughout. 


Ethical Approvals 
The HUS has been approved by PATH’s Research Ethics Committee (REC), the Ghana 
Health Service’s (GHS) Ethics Review Committee, the University of Malawi College of 
Medicine’s Research and Ethics Committee, the Liverpool School of Tropical Medicine 
(LSTM) Research Ethics Committee, the Kenya Medical Research Institute’s (KEMRI) 
Scientific and Ethics Unit, the London School of Hygiene & Tropical Medicine’s (LSHTM) 
Observational/Interventions Research Ethics Committee, and the US Centers for Disease 
Control and Prevention’s Center for Global Health (CDC). Written informed consent is 
sought from every study participant. 


  


c Malaria Vaccine Implementation Programme Healthcare Utilization Study: Preliminary Findings From Round 1 
Data Collection, 21 June 2020 
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Key Takeaways from R2 Findings from PCG Interviews 
RTS,S uptake 


• Uptake of the RTS,S vaccine through the third dose is generally strong.  
o Instances of children who have not received any RTS,S doses are typically 


due to early barriers, including PCG concerns about the vaccine’s safety or 
confusion about eligibility which caused the PCGs to refuse or delay initial 
doses until they were no longer eligible.  


o Instances of children who have received fewer than the expected three doses 
of RTS,S are typically due to service access barriers or to the PCGs’ personal 
circumstances.  


• Most caregivers expressed their intent to take their children to receive dose 4, many 
enthusiastically. 


Attitudes and fears about RTS,S 


• Positive attitudes and trust in RTS,S among PCGs have increased substantially since 
R1 interviews, driven mainly by PCGs perceiving health benefits of the vaccine in their 
own children and in the broader community.  


• Early concerns about safety have been replaced by widespread perception that adverse 
events following RTS,S immunization (AEFI) are “normal” and similar to other vaccines.  


• Fewer threats to RTS,S uptake – e.g., rumors, fears about safety – are evident in R2 
compared to R1 data; programmatic barriers (e.g., service access) are more frequently 
reported in R2.  


Malaria treatment seeking and other prevention in the context of RTS,S 


• Many of the RTS,S-eligible children have had malaria since receiving RTS,S doses, but 
this has generally not diminished the PCGs’ enthusiasm for RTS,S. PCGs perceive 
malaria to be less frequent or severe because of the vaccine.  


• RTS,S uptake does not seem to interfere with or change existing malaria treatment or 
prevention behaviors at the time of R2.  


RTS,S information and unanswered questions about RTS,S 


• While caregivers have greater knowledge of RTS,S and understanding of the 4-dose 
schedule, confusion and questions persist around the level and duration of protection 
conferred by the vaccine. 
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Primary Child Caregiver (PCG) Interviews 


Timing of PCG interviews within the RTS,S delivery schedule 
Data from multiple study groups are being collected for the HUS, including from primary child 
caregivers (PCGs), health providers who administer vaccines, sub-national and national 
health managers and leaders, and various community members (e.g., male household 
heads, female elders, community leaders). Three data collection rounds were planned to 
occur at three critical times in the 24-month delivery cycle (Table 1). Interviews in cohort 
samples of PCGs and health providers planned for each of three rounds of data collection.  


Table 1. HUS fieldwork timing linked to RTS,S introduction. 


Round 1 Round 2 Round 3 


Lead up to initial RTS,S 
delivery 


Soon after dose 1 In-between doses 3 & 4 Soon after dose 4 
(5-6 months old) (≈17 months old) (22-24 months old) 


Ethnographic immersion and data collection in all 
study groups 


Data collection focused on 
PCGs and health 
providers 


Ethnographic immersion 


Data collection in all 
study groups 


Ethnographic immersion 


In order to capture initial reactions to RTS,S introduction and uptake of dose 1 in 5-6 month 
old children, R1 interviews were conducted soon after the initial launch of RTS,S in April 
2019 in Ghana and Malawi and in September 2019 in Kenya. To assess experiences and 
changes in attitudes mid-way through the vaccine’s two-year schedule, R2 interviews were 
planned to be completed by all individuals in the cohort after dose 3 was administered to 
RTS,S-eligible children, but before the child was eligible to receive dose 4. The COVID-19 
pandemic required a suspension of research activities delaying R2 start-up by six months, 
which was initially planned to begin in April 2021. R2 interviews commences in September 
2020 and were completed in all three countries by December 2020. Although most of the 
RTS,S-eligible children were still not eligible for dose 4, due to COVID-19 delays five of the 
PCGs interviewed in R2 had children old enough to receive dose 4. RTS,S uptake analyses 
presented below focus on PCG adherence through dose 3. 


R2 PCG Sample 
As described in the background documents to this report,d nine community sites per country 
(27 total) were selected for inclusion the study, with a minimum target sample of five PCGs 
per community completing all three interviews (R1-R3). To accommodate loss to follow-up 
(LTFU) and drop-outs, we initially sampled seven individuals per site, for a total of 63 PCGs 
per country. Twenty-five PCGs (13%) from R1 were LTFU in R2. The PCG sample sizes for 
R1 and R2 are summarized in Table 2. 


  


d HUS Methods and Study Status: Background for HUS R2 Reports 
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Table 2. PCG cohort sample in R2 by country.  


Country R1 
Sample 


R2 Sample 
LTFU Continued Replaced Total 


Ghana 62 9 53 0 53 
Kenya 63 10 53 10 63 
Malawi 63 6 57 0 57 
Total 188 25 163 10 173 


  Note: LTFU = lost to follow-up; Continued = interviewed in R1 and R2; Replaced = newly recruited in R2.  


The most common reason for LTFU was migration out of the study community, though at 
least one PCG (in Ghana) declined to continue with the study. Research teams in Ghana 
and Malawi – where LTFUs were generally evenly distributed across community sites – 
opted to not recruit replacement PCGs for the LTFUs. In Kenya, where LTFUs were 
concentrated in specific communities, the team opted to replace the lost individuals with 
newly recruited PCGs to ensure the sample in each community was adequate in round 3. 
With the exception for one community in Ghana (C3), where only four PCGs were 
interviewed in R2, all the other community sites retained the minimum target sample of five 
PCGs in each HUS community.  


R2 Interview Focus 
Table 3 shows that R2 interviews explored the same topics as in R1, adapting questions to 
reflect their follow-on nature and building specifically on what the PCGs recounted in R1. 
The questions and probing specifically explored changes in PCG sentiments and behaviors 
since the R1 interviews or since her child received initial RTS,S doses.  


Table 3. PCG interview topics in R1 and R2. 


Round 1 Topics Round 2 Topics 


• PCG sociodemographic and background 
information 


• Vaccination history of the RTS,S-eligible child 
based on review of the child health card 


• Malaria perceptions 
• Treatment seeking for malaria in the RTS,S-


eligible child 
• Exposure to RTS,S messages in popular and 


professional sectors, probing for influences of 
messages on RTS,S uptake 


• Questions and concerns about RTS,S 
• Experiences at the last vaccination visit 


• Verification and updates (original cohort); PCG 
sociodemographic and background information 
(replacements) 


• Updates on vaccinations received based on review 
of the child health card. 


• Malaria perceptions in the context of RTS,S 


• Treatment seeking for malaria in the RTS,S-eligible 
child in the context of RTS,S provision 


• Exposure to RTS,S messages in popular and 
professional sectors, probing for changes in PCG 
understanding and acceptance of RTS,S 


• Questions and concerns about RTS,S 


• Experiences at the last vaccination visit 


• COVID-19 perceptions and impact on service 
utilization 
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In R2 we also added questions regarding COVID-19, focused specifically on understanding if 
and how the pandemic affected the PCGs access to and utilization of child health services 
and taking their child for scheduled vaccines. 
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Findings 
PCG characteristics and gender of the RTS,S-eligible child 
All but two PCGs were female, and most were between 19-34 years old, married or 
cohabitating, had completed primary school or more, and had more than one child (Table 4). 
All but six individuals were the mothers of the RTS,S-eligible children. Within and across 
countries, the proportion of males and females among RTS,S-eligible children was nearly 
equal (Table 5). 


Table 4. Description of primary child caregiver cohort characteristics that remain in the cohort (including 
replacements). 


Characteristic 
N (%) 


Ghana Kenya Malawi 


Sex 
Female 53 (100.0) 62 (98.4) 56 (98.3) 
Missing - 1 (1.6) 1 (1.8) 


Age (years) 


15–18 3 (5.7) 3 (4.8) 4 (7.0) 
19–24 14 (26.4) 13 (20.6) 26 (45.6) 
25–29 14 (26.4) 16 (25.4) 6 (10.5) 
30–34 14 (26.4) 17 (27.0) 11 (19.3) 
35–40 4 (7.6) 9 (14.3) 8 (14.0) 
40+ 4 (7.6) 5 (7.9) 1 (1.8) 
Missing - - - 1 (1.8) 


Marital 
status 


Married or cohabiting 42 (79.3) 58 (92.1) 46 (80.7) 
Divorced, widowed, or unmarried 11 (20.8) 5 (7.9) 11 (19.3) 


Education 


None 5 (9.4) - 3 (5.3) 
Primary 12 (22.6) 43 (68.2) 42 (73.7) 
Secondary 26 (49.1) 16 (25.4) 8 (14.0) 
Post-secondary 10 (18.9) 4 (6.4) - 
Missing - - 4 (7.0) 


Number of 
children 


1 9 (20.8) 10 (15.9) 20 (35.1) 
2 16 (30.2) 8 (12.7) 14 (24.6) 
3+ 26 (49.1) 45 (71.4) 23 (40.4) 


  2 (3.8) - - 
Relation to 
child 


Mother 52 (98.1) 59 (93.7) 56 (98.3) 
Grandparent or other 1 (1.9) 4 (6.4) 1 (1.8) 


Table 5. Gender of RTS,S-eligible children that remain in the cohort (including replacements). 


 
N (%) 


Ghana Kenya Malawi 
Female 24 (45.3) 31 (49.2) 30 (52.6) 
Male 29 (54.7) 32 (50.8) 27 (47.4) 
Total 53 63 57 


Age of RTS,S-eligible child at time of R2 interview 
As we were anticipating a range of child ages between the third and fourth RTS,S doses 
(≈10-23 months) represented in R2 data, it was specified that the mid-point age was ≈17 
months as the target. Despite delays in R2 data collection due to COVID-19, in addition to 
the long period between doses 3 and 4, many children were still between 9 and 23 months 
old at the time of R2 interviews, indicated by the red bars in Figure 1. Five children were just 
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over the 23-month mark, indicated by yellow bars in Figure 1. Only two children (whose 
mothers were newly recruited in R2) were not yet eligible for the third dose of RTS,S at the 
time of R2 interviews, indicated by the grey bar in Figure 1.  


Figure 1. Ages of RTS,S-eligible children at the time of R2 interviews (n=173). 


 
Note: Children indicated in grey are below the nine-month mark and potentially “not [officially] eligible” for RTS,S 
dose 3; children shown in yellow just exceeded the exact 23-month mark by one or two weeks at time of interview 
and thus may be fourth-dose eligible; those in red are between the nine-month and 23-month eligibility markers.  


The distinct differences in interview timing may be explained, in part, by the fact that the 
Ghana research team was the first and Malawi’s team the last to resume R2 fieldwork. The 
wide range of ages of children in Kenya in R2, including replacement PCGs, reflect a 
similarly large age spread from R1. 


RTS,S doses received at time of R2 interview 
Uptake Patterns 
To understand RTS,S-eligible children’s vaccination history and RTS,S uptake specifically 
through dose 3, data were abstracted from the children’s vaccination cards. When 
vaccination cards were not available, PCGs were asked to recall vaccines their children had 
received. Data were collected on: 


1. Vaccinations/doses other than RTS,S, including: their Bacille Calmette-Guérin 
(BCG) vaccine, which is scheduled at birth; the first dose of pentavalent vaccinee 
(Penta-1) scheduled at six weeks; the second dose of pentavalent vaccine scheduled 
at 10 weeks (Penta-2); and the third dose of pentavalent vaccine scheduled at 14 
weeks (Penta-3). Data were also captured for the measles 9-month dose (not shown 
in the graph). 


  


e Vaccine used to immunize against diphtheria, pertussis, tetanus, hepatitis B, and Haemophilus influenzae type 
b 
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2. RTS,S doses, including: 
a. Dose 1 which children are eligible to receive beginning at 5 months in Malawi 


and 6 months in Kenya and Ghana. 
b. Dose 2 which children are eligible to receive a month after the receipt of dose 


1 in all three countries. 
c. Dose 3 which children are eligible to receive beginning at 7 months in Malawi 


and 9 months in Kenya and Ghana (in Malawi a child is eligible a month after 
the receipt of dose 2; in Kenya and Ghana, two months after the receipt of 
dose 2).  


d. If child is late, maintain 4 weeks apart between doses 2 and 3. 


For the three countries combined, Figure 2 shows the children’s receipt of RTS,S dose 1, 
dose 2, and dose 3, as well as other vaccines in the immunization schedule. The figure 
includes data collected from all PCGs, including returning, LTFU, and replacement PCGs. 
For LTFU cases, vaccination status of the child is shown through R1 (e.g., through RTS,S 
dose 1) and then marked in blue as LTFU for RTS,S doses 2 and 3. One participant did not 
have a vaccination card available in either R1 or R2; this cases is treated as missing and 
marked in yellow in the Figure 2.  


Among the remaining 172 participants, uptake of RTS,S doses is generally high with 141 
children having received all three doses recommended at the time of interview. Of these 141 
children, four had additionally completed the entire vaccination series and received all four 
RTS,S doses. Thirty-one children had not yet received at least three doses at the time of the 
R2 interview, of whom 10 had received doses 1 and 2, eight had received only dose 1, and 
13 had yet to receive any RTS,S doses. Crucially, eight participants were missing a vaccine 
card in R2. Information provided from their vaccine cards in R1 was used to record their 
children’s vaccine receipt. As a result, some of these children may have since received 
further doses of RTS,S that are not documented here.  


Three RTS,S adherence categories as of R2 interviews were derived from the children’s 
vaccination history data:  


1. Fully adherent: children who have received three or more doses of RTS,S at the time 
of interview, as expected based upon eligibility.  


2. Partially adherent: children who have received one or two doses of RTS,S but have 
yet to receive a third dose at time of interview. These children may have yet to 
receive dose 3 or the PCG has defaulted or delayed.  


3. Non-adherent: children who have yet to receive any doses of RTS,S at the time of 
interview.  


These three adherence categories are explored in further depth in Figure 3. Twenty-four 
non-adherent (n=11) or partially adherent (n=13) cases were observed in R2. Data were 
missing on eight cases due to missing vaccination cards; among these eight cases, two 
were categorized as non-adherent and five as partially adherent based on vaccination 
history data collected in R1. As noted above, data on one individual was missing in both R1 
and R2.  


5.6_Malaria


SAGE meeting October 2021 13







Figure 2. Receipt of preceding vaccines and RTS,S dose 1 to dose 3 in primary child caregiver cohort.


 
Note: Each bar represents the frequency with which children either received (dark grey) or did not receive (red) a 
given antigen. Individuals missing a vaccination card are shown in yellow and LTFU in R2 are shown in blue. The 
light grey curves between the bars represent the path of individuals through the vaccination process. Receipt of 
doses is only included in the graphic if data were abstracted from vaccination card; data from PCG recall are not 
included.  


Figure 3. Receipt of RTS,S doses in primary caregiver cohort, by uptake category. 


 


 


 


 


 


 


 


 


 


 


 


 


 


Note: Receipt of doses is only included in this graphic if it is recorded on the vaccination card (no recall). Among 
the PCGs who were not LTFU, 8 did not have a vaccination card available for view in R2; the existing data from 
R1 is used to record any available information on their vaccination histories. Recall of any additional doses is 
explored in further detail below.  
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It is important to note that, as in R1, children in R2 who had not yet received dose 3 may 
have received it after the interview was conducted. More accurate uptake findings will be 
available from the final, R3 interviews. 


Reasons for non- or partial adherence 
PCGs categorized as non- or partially adherent were asked why their child had not received 
the expected RTS,S doses. Tables 6 - 8 group PCG responses by primary issues identified 
and summarize variable explanations given by the PCGs. Table 6 presents findings on the 
non-adherent cases, Table 7 the partially adherent cases, and Table 8 captures responses 
from eight individuals missing vaccination cards. 


Table 6. Reasons given by PCGs for their children not receiving any RTS,S doses. 


Primary Issue Variable Explanations Given 


Information gap 
(n = 3) 


Three PCGs exhibited significant gaps in information about RTS,S and weak connections to 
the health system. Despite their children not receiving any doses, all three expressed trusts 
in vaccines generally, were enthusiastic about a malaria vaccine, and open to their children 
receiving the vaccine. One PCG, for instance, believed that her child had received three 
malaria vaccinations (R1) and as a concluding thought to the R2 interview asked: “How many 
[malaria] vaccines does he have left”? (C25_047). Another, who took her child to a private 
clinic for vaccinations, had very little information about RTS,S in both R1 and R2 interviews, 
asking as her final question: “Given that the book says she hasn't received the malaria 
vaccine, where can I go to get it?" (C18_004).  


Injection-related 
adverse events 
following infection 
(AEFI) experience 
(n = 3) 


Three of the caregivers described initially hesitating to accept RTS,S due to fears of the 
injection, recounting their own or a close relative’s bad experience with an injection. For 
instance, one individual explains that her sister’s child died soon after being vaccinated, 
causing her fears and her husband to forbid taking the child for vaccination (C5_006). All 
three of these caregivers ended up overcoming their initial hesitations and wanting their 
children to receive RTS,S, but were no longer eligible to receive the vaccination by that point. 
For example, one PCG decided to not allow the child to receive RTS,S when it was 
introduced because of prior AEFIs, but had a change of heart after hearing many positive 
messages and testimonials about it from others who took it (C11_004).  


Early concerns, early 
rumors 
(n = 2) 


Two PCGs delayed taking RTS,S due to early concerns and rumors about RTS,S. In one 
instance, the PCG was confused about “this new vaccine”, wondering “what disease is it for?” 
(C2_006). She also was confused about the phased introduction of RTS,S and further 
discouraged by her husband’s skepticism of the value of vaccines. Similarly, another of these 
individuals describes early skepticism in R1 induced by rumors about RTS,S being 
experimental on African children. In the R2 interview, both caregivers explained that they 
have changed their mind and now sees that the malaria vaccine is beneficial. Similar to other 
mothers who initially rejected the vaccine and are whose children are now ineligible, they are 
open to their children receiving the vaccine and hope that eligibility criteria will be broadened 
to include older children (C2_007). 


Access to care 
(n = 2) 


Two PCGs describe barriers to care as the main reasons for their children not receiving 
RTS,S. Though under-informed about RTS,S, one of these caregivers expresses significant 
trust in vaccines and a keen interested in her child receiving RTS.S. She has tried multiple 
times to have her child vaccinated without success due to health worker strikes and coming 
at the wrong time. As a closing thought to the R2 interview she says she wants to know: 
"when is it [malaria vaccine] coming?” (C11_005). 


Perceived as received 
(n = 1) 


In one case, the mother perceived that the child had received RTS,S doses, even though the 
child health card does not have any record of RTS,S. It was not clear whether the issue is a 
documentation error or, if not, why the vaccine was not received. 
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Overall, PCGs in the non-adherent category were accepting of RTS,S, but delays in 
receiving dose 1 – due to initial hesitancy or had limited awareness / access to RTS,S – led 
to their children becoming ineligible (too old) to start the schedule.  


Table 7 summarizes issues related to initial hesitancy or low demand for the vaccine were 
less prevalent among the PCGs partially adherent category. Instead issues of access or 
supply-side barriers took precedence, such as facility stock outs, health worker strikes, or 
having been turned away. When personal circumstances interfered with the PCGs’ ability to 
take their children for later doses, challenges were often framed as competing household 
responsibilities or personal circumstance (illness, work) rather than as doubts or fears about 
RTS,S. In this sense, drop-out for the later doses of RTS,S appears to be similar to what has 
been observed for other antigens. 


Table 7. Reasons given for by PCGs for their children receiving only one or two doses. 


Primary Issue Variable Explanations Given 


Access to care 
(n = 4) 


Five mothers cited access reasons for not receiving subsequent doses of the vaccine. This 
included issues such as “the nurses were not there” (C12_006),  “there are times when I 
come here, I find vaccines are not available” (C12_009_R), or “when you go there […] they 
send us back and promise us that they will visit us” (C19_004).  


Personal situations, 
barriers  
(n = 3) 


Several caregivers had personal or household challenges that prevented them from taking 
their child to the under-five clinics. For two of these mothers, this was personal sickness that 
prevented them from being able to make the journey to the clinic: “I have been sick and at 
home and as such I never had a chance to bring him back for his vaccination visits” 
(C18_006). For one mother she migrated out of the household for three months for work 
purposes, and this kept her away from the area where the under-five clinics were held.  


Information gap 
(n = 2) 


Two mothers said they had not been informed by the health worker of subsequent doses – or 
the timing for subsequent doses – and thus had failed to take the child back for the additional 
doses:  “They did not clarify to me that I need to take him back. I was only told about the one 
that he got that day before I took him.” (C16_006) 


Perceived as received  
(n = 2) 


Two mothers indicated their belief that their child has received all of the intended vaccines.  
One of these caregivers had an improperly documented vaccine card (no malaria vaccine 
stickers). This may be a case where the child was indeed taken for the subsequent doses, 
but this is not able to be verified through the child health card.  


Complacency 
(n = 1) 


One mother indicated that she had not yet taken the child for follow-up doses, because “I can 
say I have just been lazy [chuckles]” (C17_003). She did have other secondary possible 
threats (prior experiences of stock outs, having heard rumors), but this was the primary 
reason she cited for missing the later doses of the vaccine.  


Anticipated at next 
appointment 
(n = 1) 


One mother indicated that she anticipates her child receiving the vaccine at the next 
appointment, but the infant is not yet due for the third dose.  


The majority of PCGs who were unable to present a vaccination card in R2 believed their 
children had received all recommended RTS,S doses to date. This perception may be a 
genuine reflection of children who have received all three doses but are missing a vaccine 
card to document receipt, or it may represent cases where the child has missed doses, but 
the PCG is not aware of it due to the lack of a child health card.  


Table 8. Reasons given by PCGs missing vaccination cards for their children missing one or more RTS,S doses. 
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Primary Issue Variable Explanations Given 


Perceived as 
received  
(n = 5) 


Many mothers without vaccine cards indicated their belief that their child has received all of the 
intended vaccines. This archetype may reflect mothers who genuinely have taken their child for 
the subsequent doses – but it is not able to be verified through the child health card – or mothers 
whose children have missed the latest doses but are not aware of it due to the lack of a child 
health card.  


Access to care 
(n = 1) 


One mother cited access reasons for not receiving subsequent doses of the vaccine. She 
specifically related this to the COVID-19 pandemic, saying that they “we were pushed back… 
because of corona” (C24_041).  


Personal barriers  
(n = 1) 


One caregiver had personal or household challenges that prevented them from taking their child 
to the under-five clinics, noting that “I thought it wise to just be staying at home because I wasn’t 
psychologically well” (C27_063).  


Unknown  
(n = 1) 


One individual was missing a vaccine card in both Round 1 and Round 2. It is not clear why they 
did not receive the vaccine.  


While we have grouped reasons non-adherence and partial adherence by main issue, it is 
important to emphasize that a confluence of factors is often at play and the tables above 
only document the most proximal factor. For example, one mother who said that she skipped 
the later RTS,S dose was because the facility is too far. But she also explains that her child 
had diarrhea since the last vaccine, which she perceived to be a side effect of RTS,S that 
seemed to confirm for her early negative rumors she heard about the vaccine. Thus, while 
the proximate barrier appears to be one of access, more distal barriers – exposure to rumors 
followed by perceived AEFI – may have influenced her decision to not seek the later doses. 
These varieties of factors – and the cumulative effect of several barriers or threats – may 
amplify caregiver vulnerability to under- or non-vaccination.  


Factors promoting / threatening adherence to the RTS,S schedule 
through dose 3 
To further understand issues affecting variable adherence to the RTS,S schedule through 
dose 3, we utilized our analytic framework applied to R1 data to identify factors that would 
likely promote or threaten RTS,S adherence. Promotive factors and threats shown in Table 9 
represent a broad, deductive coding scheme used on R2 data, built from the existing R1 
coding scheme. Additional themes were identified through inductive coding. 


Table 9: Factors promoting (Promotive) or threatening (Threats) RTS,S uptake and adherence. 


PROMOTIVE THREATS 
• Expressed confidence in: 


o vaccines/RTS,S safety and 
effectiveness 


o provider and health system competence 
o intentions of key actors (government, 


industry, research community) 
• Historical reference to positive impact of vaccines 


on the population’s health 
• Positive experiences with child health/vaccination 


services 
• Positive social support to receive vaccines/RTS,S 


(e.g. family member reminds PCG to take child 
for vaccination) 


• Exposure to rumors and misinformation about 
vaccines/RTS,S safety and effectiveness 


• Confusion and concerns about targeted (phased) 
RTS,S introduction 


• Fear of too many vaccines 
• Complacency or previous delays in vaccine 


uptake or refusal to receive vaccines/RTS,S 
• Negative clinical encounters and distrust in 


providers 
• Negative social support to receive 


vaccines/RTS,S (e.g., personal network member 
urges PCG to refuse vaccination) 
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PROMOTIVE THREATS 
Added themes in R2: 
• Barriers to accessing services at the facility (e.g. 


stock outs, facility closures, or health worker 
strikes).  


• Personal or household challenges (e.g. ill family 
member or household responsibilities). 


 


To visualize patterns of promotive and threat factors in the whole sample, coded text was 
subsequently reduced to binary present/absent variables and the results used to create 
spectrum displays shown in Figures 4 and 5. Each segment in the displays represents one 
individual. Bolded lines around blocks of individuals represents community sites. Position of 
individuals in the side-by-side promotive/threat displays are not necessarily the same.  


We caution against over-interpretation of these initial data displays as systematic verification 
and internal validation of codes applied has yet to be done. Additionally, the absence of 
color, indicating no coded text, could be due to inconsistent probing or to participant 
reticence. With these precautions in mind, we find the patterns discovered “good to think 
with” and useful for directing future analytic focus.  


Promotive Factors 


Figure 4 (page 17) compares promotive factors found in data from R1 to R2. A majority of 
the PCGs in both rounds expressed one or more factors that were conducive to the 
acceptance of vaccines, however, the specific nature of promotive factors has evolved 
between the two rounds. 


In R1, promotive factors were predominantly centered on trust in vaccines generally 
(indicated in dark green in the spectrum displays) and in the in the health system (indicated 
in light green in the spectrum displays). As a newly introduced vaccine, there was limited 
confidence in RTS,S, with participants instead citing their broad trust in the system and 
vaccines as a basis for having confidence in RTS,S:  


If the government has approved something, I will go for it. I don’t sit back and 
question it. The government has good reasons for launching any vaccine. 


(C18_002, R1) 


While similarly broad trust in the system and vaccines was evident in R2 replies, a strong 
majority of PCGs in R2 now also indicated specific confidence in RTS,S specifically 
(indicated in the spectrum displays in light purple), exemplified by the quote below: 


Every year, a lot of children get malaria and some even die from it. Therefore, 
the vaccine was brought as a solution to this problem. So, it can also be 


beneficial to us, the parents. For me, I understand that this malaria vaccine is 
good. (C5_007, R2) 


Specific trust in RTS,S represents a shift in the overall pattern of promotive factors from R1 
to R2. Most PCGs tied their confidence in RTS,S directly to firsthand observations or 
experience in their child: “[she’s] not getting sick as often,” “malaria does not attack him,” 
and “now the malaria episodes have reduced.” This observed change was directly attributed 
to the introduction of the RTS,S vaccine:  


5.6_Malaria


SAGE meeting October 2021 18







The fact is the child who has received the vaccine has been protected. A child 
may suffer from other diseases when we go to the hospital for a test they 


found out that it’s not malaria. Also, when the child is sick the body 
temperature doesn’t get so high, which means vaccine is really protecting. 


(C22_023) 


Some PCGs directly compared the health of their vaccinated children their unvaccinated 
older children or others in the community as confirmation of the benefits of RTS,S: 


Since I got my child vaccinated with the malaria vaccine I see that she is 
healthy. There’s a mother in this household who doesn’t vaccinate her child. I 


can see the difference between my child and hers. (C1_002) 


Increasing trust in RTS,S was also associated with PCG observations that “nothing bad 
happened” after the vaccine was administered. Parents felt that AEFIs were generally not a 
problem and placed them in the category of “not severe,” “normal,” and thus manageable. 
The lack of scary side effects bolstered trust in RTS,S specifically. 


Threats and Barriers 


Figure 5 (page 18) compares threats to confidence in and uptake of RTS,S in R1 and R2. 
While similar threats are present in both rounds, R2 findings indicate a dramatic overall 
decline in threatening factors compared to R1. This is evidenced in Figure 5 by the 
increasing amounts of white space in the spectrum display. As with promotive factors, the 
nature of threats in R2 has shifted compared to R1. 


Rumors (indicated in salmon red in the spectrum display) and negative clinical encounters 
(indicated in light pink in the spectrum display) persist as threats in R2. However, while 
several PCGs recounted having heard rumors about RTS,S or had seen someone refuse 
her child to receive the vaccine, most individuals now also display resilience to these rumors 
and doubts, saying they are “not true,” “untrustworthy,” “I found out they were lies”. Lived 
experience and firsthand observation of RTS,S delivery in their communities – e.g., 
“personally, I’ve not seen that” – since launch of the vaccine contribute to observed declines 
in threats from R1 to R2, illustrated well by this PCG: 


When I initially came for it, there was word going around that our children will 
be crippled, and many people avoided it. Since the implementation began, we 


have not heard any problem with it, not even a crippled child or even a bad 
swelling after an injection. The children are just okay. (C17_006)  


Instead, the PCGs tend to recount their firsthand experiences of the health benefits of 
RTS,S, which outweighs the rumors:  


At that time I heard that this vaccine is harming other kids as they are 
developing some itching things. But for me, when I accepted it because I saw 


that it was important and that my child won’t be suffering from malaria. 
(C24_037) 


In line with this decline in the potency of rumors, rumors and negative clinical 
encounters are no longer cited as key reasons for missing RTS,S doses. 
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R2 findings also show a decline in threats linked to the new vaccine introductions. In R1, 
many PCGs expressed concerns about the number of injections children are receiving 
(indicated in light blue in the R1 spectrum display). Confusion and specific fears about the 
phased introduction of RTS,S were also prevalent in R1 (indicated in navy blue in the R1 
spectrum display). Both threats have almost disappeared from the dialogue in R2 data 
collection, so much so that they did not merit visualization in the spectrum displays in R2. 


In the absence of these early threats around perception of the vaccine, access barriers have 
emerged as a slightly more predominant issue (indicated light blue in the R2 spectrum 
display). The threats that have emerged instead include health worker strikes (in Kenya), 
stock outs, or difficulty in accessing services (too far, too crowded, unable to access due to 
COVID-19 restrictions, or the health workers put preconditions to receive vaccination).  


There are times when I come here to find vaccines aren’t available. I go home 
and wait a while, then come back and to be told that the vaccines have still 
not been brought or the doctors are on strike then I would go back again. 


(C12_009_R) 


What I would like to let you know is that the way this RTS,S is timed, between 
six months, seven months, etc., when mothers go for it but are told that they 
are out of stock, it really discourages most of them. Let the ministry ensure 


that RTS,S is in all year round in the facilities. (C14_001) 


This pattern of access barriers becoming more important in R2 compared to R1 is consistent 
with the responses given by PCGs as to why their children have not received all 
recommended doses of RTS,S (see previous section). 
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Figure 4: Factors promoting RTS,S uptake and adherence reported in R1 compared to R2. 


 


 


Note: Coded text was reduced to binary present/absent variables to visualize patterns of trust theme categories 
in the sample. Each color in the spectrum represents a trust category. Categories are not mutually exclusive, and 
individuals may have codes in zero, one, or multiple categories. Segments without any color indicate that the 
individual had zero trust themes coded to her. Segments with one of more colored ring(s) indicate that the 
individual had one or more trust themes coded to her. In short, more color indicates more trust. Different colors 
indicate different kinds of trust. Bolded lines are shown around blocks of individuals from the same community. 
Due to the very small numbers of reference to historical reduction in disease as a promotive factor for vaccines in 
R2, the category was omitted in the R2 spectrum. Individuals’ side-by-side position in the promotive/threat 
displays are not necessarily the same. 
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Figure 5: Threats RTS,S uptake and adherence reported in R1 compared to R2. 


 


 
Note: Coded text was reduced to binary present/absent variables to visualize patterns of threat categories in the 
sample. Each color in the spectrum represents a threat category. Categories are not mutually exclusive, and 
individuals may have codes in zero, one, or multiple categories. Segments without any color indicate that the 
individual had zero threat themes coded to her. Segments with one of more colored ring(s) indicate that the 
individual had one or more threat themes coded to her. In short, more color indicates more threats. Different 
colors indicate different kinds of threats. Bolded lines are shown around blocks of individuals from the same 
community. Due to the very small numbers of reference to fears about vaccines (injection and numbers) and to 
concerns about the phased introduction of RTS,S in R2, these categories were omitted in the R2 spectrum. 
Individuals’ side-by-side position in the promotive/threat displays are not necessarily the same. 
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Malaria perceptions and behaviors in the context of RTS,S 
In addition to lending further support for the key findings described above – that confusion 
and concerns about RTS,S are diminishing while enthusiasm is increasing –  R2 data 
focused on malaria treatment and prevention behaviors add insight on other important 
questions for the MVIP evaluations, namely: 


• How does the introduction of RTS,S affect other prevention behaviors? A related 
concern, is caregiver understanding and acceptance of partial protection of RTS,S? 


• Similarly, how does the introduction of RTS,S affect treatment seeking behavior in 
the event of fever and other common malaria symptoms? 


• More broadly, will child caregivers accept a partially protective malaria vaccine, and, 
if so, why, and if not, why not? 


We review R2 findings focused on malaria treatment and prevention around these three 
questions below. 


Impact of RTS,S uptake on other preventions 
Of the 173 PCGs interviewed in R2, 145 (84%) reported that their RTS,S-eligible child slept 
under a bed net the previous night. Often accompanied by an explanation of partial 
protection from the malaria vaccine, most of the caregivers said that their prevention 
behaviors have not changed since their child started receiving RTS,S doses. Replies to the 
fixed-choice question, How often does [RTS,S-eligible child] sleep under a bed net?, are 
consistent with these qualitative findings (Table 10).  


Table 10. How often does [RTS,S-eligible child] sleep under a bed net? 


 
Child Slept Under Bed Net Last Night 


Yes No Total 
Every time s/he is in bed 130 2 132 
Most of the time s/he is in bed 3 4 7 
Sometimes when s/he is in bed 12 5 17 
Rarely 0 13 13 
Total 145 24 169 
Missing data 1 3 4 


Equally small numbers of caregivers described either increasing or decreasing bed net use 
with the child since the introduction of RTS,S. Explanations for increasing bed net use 
tended to reflect more consistency in putting the net down every time the child was in bed, 
sometimes connected to messages emphasized by health workers. We found only eight 
cases where caregivers explicitly said that bed net use had declined since their child 
received RTS,S, two linking the decline to uptake of RTS,S. 


Bed net use increased: Bed net use decreased: 


It has changed. At first, I could stay outside for long in the 
evening [but I did not] release the bed net unless I am 
also going to sleep. They [nurses] made me understand 
that I should put him in the net as soon as he is bed. 
(C5_001) 


I wanted to see whether it [the vaccine] was good or not. 
That’s why I stopped using it after 3 months. I used the 
coil too for sometimes and I also stopped it. After I 
stopped the coil and the bed net, till now, they have not 
had malaria. (C6_002) 
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Findings from R2 suggest that uptake of 
RTS,S does not generally lead to 
reductions in bed net use. It is possible, in 
fact, that intensified messaging about 
malaria and malaria prevention with the 
introduction of RTS,S may help to 
maintain or increase bed net use. Data from R3 may shed more light on this possibility, but 
more definitive understanding of this dynamic will need to be confirmed in studies with 
representative samples. 


Impact of RTS,S uptake on treatment seeking for malaria symptoms 
Sixty-four of the PCGs reported that the RTS,S eligible child had one or more episodes of 
malaria since the R1 interview, Table 11).  


Table 11. Bed net use and RTS,S uptake by recent malaria episode in the RTS,S-eligible child. 


Reported Bed Net Use and 
Documented RTS,S Uptake 


Malaria Episode Perceived in RTS,S-Eligible Child 
Since R1 Interview 


≥1 reported (n = 64) None (n = 108) 


Bed Net Use 
Last Night 


Yes 52 81% 92 85% 
No 11 17% 16 15% 


Missing data 1 2% 0 0 


RTS,S Doses 
Received 


0 doses 8 13% 5 5% 
1-2 doses 10 16% 8 7% 


3 doses 45 70% 95 88% 
Missing data 1 2% 0 0 


* 1 case missing data 


Regardless of the number of RTS,S doses received, almost all of these 64 caregivers whose 
child experienced a malaria episode said they promptly sought help at a health facility or 
from a community health worker, 59 of whom said that malaria was diagnosed by finger prick 
or a lab. Over-the-counter fever medication was often also given to child initially and, less 
frequently, home remedies. But neither of these home-based treatment actions seemed to 
delay care seeking. Like R1 findings, the main triggering symptoms were fever, lethargy, 
child not eating, and other various symptoms. 


Acceptance of partial protection in a malaria vaccine 
A strong majority of caregivers expressed favorable impressions of how RTS,S is affecting 
child health in their own households and in the broader community. Among the 173 PCGs 
interviewed in R2, at least 130 perceived malaria in their household and in their community 
to occur less frequently (n≈117), to be less severe when it did occur (n≈26), and/or to be 
generally beneficial to child health (n≈13). These positive impressions were expressed with 
equal frequency by 45 caregivers whose children had recently experienced malaria despite 
having received three doses of RTS,S. All three quotes below, which exemplify caregivers’ 
positive sentiments, are from this sub-set of 45 individuals: 


  


Main Barriers to Bed Net Use 
• Heat, suggesting net use may vary across the seasons 
• Skin rashes, attributed to the insecticide and sometimes 


leading to washing the net prior to use 
• Torn or damaged nets 
• Not enough nets in the household 
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Malaria is less frequent 


I think the malaria vaccine has helped. I left the community and returned last 
Thursday but since I came, I have not seen anything like malaria. I can also 
say that it is good because, if it wasn’t for her getting sick in XXX, she hasn’t 


fallen sick the whole year. So, I will say that it is good for me. (C2_003) 


Malaria is less severe 


I would say that the attack was not severe [this time], but in the past when my 
twins got malaria, they would even have seizures. I have not seen this with 
this vaccine. Sometimes when you are at the market, you receive a call that 


the child is having seizures and when he is taken to the hospital, the report is 
that he had a high fever plus malaria. I have seen some beneficial changes 


with this vaccine. (C18_002) 


The vaccine is beneficial to child health 


It [the vaccine] is good and I can see it is helping her. This child had been 
sickly, but since she started receiving that vaccine, she does not have 


problems nowadays. Since she was vaccinated, she has only fallen sick 
once. (C11_007) 


We coded eight instances where caregivers felt that the vaccine was not making any 
difference (“I don’t think it’s helping”; “even with the vaccine he still gets malaria”) and one 
case where the caregiver perceived risk associated with the vaccine:  


At first, I thought it [the vaccine] would protect her, but it has rather caused 
hardship on me. No one told me anything but if I look at the way she has 


been having diarrhea I thought maybe it could be from the vaccine. (C4_002; 
child had received fewer than 3 doses at time of interview) 


Despite the prevailing perception among caregivers that RTS,S is having a positive impact 
on malaria in their communities and families, among the most frequently cited remaining 
questions about RTS,S had to do with the duration and level of protection the vaccine offers.  


Experiences and information received at the last vaccination 
visit 
Visit triggers, barriers, and overall satisfaction 
A large majority of the caregivers described one or more ways 
they remembered vaccination visit dates. The most common 
way they remembered, cited by more than half of the 
participants, was to consult the child’s health card. Whether 
the caregiver tried to “keep the date in my head” or to “write it down and put it in a special 
place,” checking the child health book was an important reminder to not miss the vaccination 
visit date. Reminders from health staff, particularly on weighing day, but also community 
health worker announcements and outreach, were also important and frequently cited 
reminders: “We are told by community health workers. On our own we can’t remember.” 
(C26_056) Reminders from personal network members – husbands, neighbors, other 


When they told us when to take 
our kids for malaria vaccination, I 


kept the dates in my heart. 
(C24_037) 
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mothers – were another prominent trigger to take their child for vaccination, while radio or TV 
announcements, cell phone alerts, and prompts from and other health visits were other, but 
less frequently, cited reminders. 


A wide variety of challenges to remember or make the vaccination visit were described by 
almost 50 caregivers. Various personal circumstances (e.g., cannot read, lack of time, 
extenuating circumstances, travel/migration, illness, etc.) were the most prominent reasons 
cited, followed by anticipated or known vaccine stockouts, health worker strikes, or off-
putting health worker attitudes (n≈20), and various other issues (distance to facility, lack of 
documentation/lost card, information gap/confusion about dates, and conditions to receive 
care). 


Interviewers did not consistently ask PCGs to describe their overall satisfaction with the last 
visit. Paralleling overall positive views about the health system, generally, when asked about 
the last vaccination visit, PCG responses were most often positive (e.g., “all that they do I 
like”, n=79) or neutral (e.g., “there were no problems”, n=33) in nature. Very few replies 
reflected a negative experience, and these tended to be based on specific complaints 
(painful for the child, stockout, not enough information was given, etc.)  


Information received and perceived AEFIs 
Close to two-thirds of caregivers recalled receiving one or more messages about RTS,S 
during their last vaccination visit, while the others replied that they “forgot what was said,” 
that they could not hear the health talk “because we were many,” “I got there late,” or that 
the providers “didn’t tell us anything.”  


Among the caregivers who could recall hearing an RTS,S message at the last visit, 
reminders to bring the child for the fourth dose were cited most frequently (n=51). In giving 
fourth dose messages, providers often emphasized greater protection from receiving all four 
doses and/or reminded the caregivers to bring the child at 22 months or around two years of 
age: 


The providers told me that even though she had received 3 doses, I should 
not stop there because for her to get full protection she must receive all the 


doses. (C10_003) 


Given that messaging from health talks was inconsistently heard or recalled, mothers at 
times recounted one-on-one encounters with the provider which, however brief, served as 
important vehicles for messaging: 


I woke up very early that day and walked all the way to facility X. Many clients 
were already there, so we had to queue. The provider collected all our 


mother-child books and started calling our names in the order in which we 
had come in. She called the babies’ names one at a time, and as she gave 


the malaria vaccine, she urged us to complete all the four doses. She jabbed 
my son and told me that it was the third one and that he still had one more to 


go when he turns two. (C14_002) 


These encounters suggest that RTS,S messaging may be strengthened in the course of 
service provision through simple personalization or one-on-one exchanges with the provider. 
While the mother quoted above appears to be, on her own, motivated to accept the vaccine, 
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that the reminder was personalized to her child and delivered in a one-on-one exchange with 
the provider may have helped make the mother aware of key information about the timing of 
dose 4, instead of being potentially lost in a difficult-to-hear group education session. 


Caregivers frequently recalled advice about managing mild adverse events following 
immunization (AEFIs) and information about when to seek professional help for an AEFI. 
Distinct from messages about AEFIs, eight caregivers alluded to providers emphasizing that 
the vaccine was safe: 


Every day that we go for CWC, they tell us that we should not be afraid and 
that all those rumors that it will sterilize or paralyze the child are not true. 


(C2_001) 


Six of these eight individuals were from Ghana, likely reflecting the MOH’s aggressive 
response to early rumors there about RTS,S. 


The need to continue bed net use was infrequently recalled; messages about the need to 
seek care promptly in the event of fever was not cited by any of the participants. Combined 
with findings on persistent questions, the rare recall of malaria prevention and treatment 
messages from the last vaccination visit underscores the programmatic challenge to 
communicate effectively about partial protection.  


Plans for receiving dose four 
A strong majority of caregivers indicated that they intend on bringing their child to receive the 
fourth RTS,S dose. While some individuals replied simply that they will do as instructed and 
go when it is time, most of the caregivers expressed a rather strong commitment to ensuring 
their children received the last dose: 


I have put it in mind that, when she turns two years, no matter what, she will 
receive the malaria vaccine. So, I’m planning toward it. No matter where am 
or what I’m doing, I will stop and take her to receive the vaccine when she’s 


two. (C1_001) 


If I had second thoughts about it, I wouldn’t have taken her to the clinic today. 
(C16_009_R) 


I am trying to keep track of the date to bring him back at twenty-four months. I 
won’t get tired. It’s just a regular clinic visit that you must keep bringing him to 
until the last clinic appointment. I’ll make sure he gets all the vaccine doses. 


(C17_001) 


She already started receiving the vaccine, so I can’t stop on the way. I need 
my child to complete it in December to make it better. (C21_019) 


Relatively few caregivers indicated that they had no clear plans to take their children for the 
last dose or were unaware of dose four details and timing. 


Persistent questions and concerns 
At three points in the R2 interview, participants were invited to share any questions, 
concerns, or thoughts they have about RTS,S. Specifically we asked:  
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• What questions did you have during the last vaccination visit? 
• What concerns or worries to you have about the malaria vaccine? 
• Do you have any final thoughts or questions about RTS,S or other topics we talked 


about today? 


Additionally, PCGs sometimes volunteered their questions or concerns while responding to 
interviewer probes. This section summarizes findings on data from these open questions 
and probes. All told, we coded 122 questions/concerns cited by 98 caregivers. 
Questions/concerns were inductively coded and grouped into the following four broad 
categories: Protection, Eligibility/Schedule, AEFIs, and Other.  


As described in Table 12, the most frequent questions/concerns related to the level, 
duration, and type of protection offered by RTS,S, often revealing persistent information 
needs about partial protection. Although understanding of these issues was much stronger in 
R2 compared to R1, many of the caregivers continued to have questions about the timing 
and number of doses their child should receive as well as about age-based eligibility. As 
relates to AEFI and safety concerns, far fewer caregivers expressed concerns about adverse 
events generally and injection-related AEFIs specifically. Most AEFI concerns focused on 
the seeing their child suffer from and managing “normal” AEFI, with only a few individuals 
having questions about the vaccine’s safety.  


Table 12. Persistent Questions and Concerns. 


Category Description and Examples 


Protection 
(n = 54) 


Questions about type, level, and duration of RTS,S protection, variably focused on: 
Partial protection: 


I just wanted to know why the child gets sick despite being vaccinated. (C19_006) 
Duration of protection: 


I would only like to ask about how long this vaccine stays in the child’s system because that is 
what I don’t know. (C11_005) 


Protection after the 4th dose: 
I want to know if the baby will experience malaria after two years since the last dose would be 
taken at two years. (C6_007) 


Need for the 4th dose: 
But I wish to know… what would happen if the child does not receive the last dose? (C9_007) 


Severity of illness after receiving the vaccine: 
Should assume malaria when the child has a fever and . . . should take her to the hospital or 
just ignore. (C16_002) 


Protection against other diseases: 
I asked if it will protect my child from all sickness. (C4_007) 


General questions about reason RTS,S was introduced: 
Why did the government decide that children must get the malaria vaccine? (C16_008_R) 


Eligibility / 
Schedule 
(n = 33) 


Issues focused on the timing and number of doses, as well as age of eligibility to receive RTS,S. 
Recurrent themes included: 
Specific questions about the number of doses or the schedule: 


What I want to know is the number of times my child is supposed to take the vaccine. (C3_007) 
I asked her the reason for taking the third vaccine. (C8_006) 


What happens after dose 4: 
When she gets to 2 years, she wouldn’t be injected again till she grows, or will she receive 
additional doses at a certain age? (C1_007) 


Eligibility age: 
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Category Description and Examples 


Why do you guys just dwell on the young children? Why can't those ones who are like five 
years or so be given a vaccine too? (C14_002) 


Other issues: 
[If she misses a 6-month dose], can she take it maybe one month later? (C1_001) 
Why is the schedule so long, What happened to lengthen the months and days like that? 
(C25_043) 


AEFI and Safety 
(n = 19) 


The majority of questions and concerns about adverse events related to mild or normal AEFIs and 
only a few reflecting greater concerns about safety and the rumors they had heard. Issues raised 
were included: 
General questions about AEFIs: 


What I want to know is that, when my sister’s child received the vaccine she had an adverse 
effect but when my child received hers nothing happened to her so I wanted to know. (C8_002) 
I would like to know why the baby develops fever after receiving this vaccine. (C14_006) 


Worries about managing normal AEFIs: 
What worries me is only fever whenever I take her, then I must deal with fever. (C10_003).  


Questions and lingering concerns stemming from rumors:  
What I want to ask is about those who are saying the malaria vaccine is not good. Is it true that 
that it is not good? (C2_003) 
Because of the rumors, sometimes I worry and ask myself, ’He is young and is taking this 
vaccine. Do I burden him if the rumors turn out to be true and as a result he ends up infertile?’. 
Then again, I tell myself that if the vaccine was not good, they wouldn’t have injected him with 
it. (C5_001) 


Category Description and Examples 
Other issues 
(n = 15) 


Various other issues include questions and concerns about:  
Phased introduction and, closely related, how the vaccine came about:  


I would like to know where that vaccine came from and how it started because other children 
aren't getting it. Why can't these others [with same-age children] told that they were not 
eligible? (C13_003) 
I just ask myself that how did this vaccine came about? (C27_063) 
Who has brought it? (C22_022) 


Service access: 
Because most people are receiving it but, in this area, it is not yet there. (C11_005) 
I wanted to ask what happens when something [adverse event] happens at night and we come 
to knock the nurse’s door, will they be willing to help us? (C8_002) 


5.6_Malaria


SAGE meeting October 2021 29







COVID-19 Context  
Ghana, Kenya, and Malawi had all recorded their first COVID-19 cases by early April 2020, 
with subsequent surges of new cases over the following year (see Figure 6). Governments in 
all three countries reacted swiftly with containment measures placing restrictions on public 
gatherings as cases emerged. Ghana and Kenya also introduced restrictions on public 
transit. Recommendations to stay at home were announced in all three countries several 
weeks after the first cases, though Kenya’s were the most stringent of the three.6  


Figure 6. Number of new COVID-19 cases, by date (month/day/year), in Ghana, Kenya, and Malawi7. 


Health facilities in all three countries were directed to remain open to continue providing 
essential health services, including immunization. Service delivery was adapted to mitigate 
spread of COVID-19. To understand the potential impact of COVID-19 on use of child health 
services, including adherence to RTS,S doses, in R2 interviews PCGs were asked about 
their experience of vaccination services during the COVID-19 pandemic, and whether they 
had noted any changes at their health facility.  


While a few PCGs reported delays or interruptions to vaccination visits, by and large the 
caregivers reported that vaccination was ongoing and that they continued to access services 
as before. The main changes noted by the PCGs were:  


a. Implementation of physical distancing and other risk reduction procedures, such as 
masks. 


b. Attending the facility in smaller groups. 
c. Increased wait times for services. 
d. Increased concerns in the community about going to the facility due to fear of 


COVID-19. 


6 https://covidtracker.bsg.ox.ac.uk/ 
7 Data from the COVID-19 Data Repository by the Center for Systems Science and Engineering (CSSE) at Johns Hopkins University. 


Accessed May 15, 2021 from https://github.com/CSSEGISandData/COVID-19. 
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e. Suspension of health education talks or weighing (rarely). 


Implementation of physical distancing and risk reduction procedures 


The most frequently described effect of COVID-19 on vaccination services was the 
implementation of physical distancing and other risk reduction measures (hand washing, 
mask wearing, etc.) at the health facility. Some reported that if you did not come equipped 
with a mask, you would be turned away from the facility:  


Anyone without a mask is not allowed to receive treatment. All of us women put them 
on when going there as we were given enough of them. (C24_036) 


Attending the facility in smaller groups 


Several caregivers noted that facilities tried to limit crowding by having fewer clients attend 
child health clinics at the same time. Individuals described being able to attend clinic on a 
wider number of days, being given appointments for when to attend, or being broken up into 
smaller groups. Using these measures, facilities staggered the patient flow:  


Before we used to sit and wait for others to join us before the welfare service starts 
and we were many. But now it is not like that. They provide services in batches. Even 


when you get there, there will be only two or three other mothers. (C5_003) 


Some PCGs noted that this has removed the collegial atmosphere where mothers were able 
to interact and socialize with one another at the clinic.  


Increased concerns in the community about going to the facility due to fear of COVID-19 


A small number of PCGs also noted that there was increased fear in the community about 
going to health facilities, particularly hospitals, due to the presence of COVID-19. Concerns 
ranged from exposing their child to sickness, being perceived as having COVID-19, or being 
caught up in containment policies (such as curfews). Caregivers who mentioned concerns 
about COVID-19 did not generally say that these fears had dissuaded them, instead 
expressing a preference for more localized care:  


Yes, I was concerned about that. I knew that if I take her to the facility then there 
would be mingling with other people who may have already contracted the disease 
(COVID-19) which could make my baby sick too. I therefore preferred taking her to 


the CHV. (C14_007) 


Increased wait times for services 


An equally small number of PCGs also noted that wait times at the clinic had increased, due 
to the adaptations in service delivery (such as physical distancing and staggering of clients). 
As a result, they described vaccination taking significantly more time than it had prior to 
COVID-19:  


I remember it took me over 4 hours during my last visit. I was very annoyed and 
frustrated. I hadn’t spent 1 hour and 30minutes at vaccination before [COVID], so it 


was very frustrating experiencing that. (C1_006) 


Suspension of services 


Finally, a small number of mothers noted that clinics had initially reduced certain services 
due to the constraints of COVID-19. Some mothers reported hearing that they should not 
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attend the child health clinics or weighing sessions unless they were due for an injection 
(vaccination): 


We’re informed by the providers that if we have a scheduled vaccine, we can come, 
but other than that we should stay at home because there will be no weighing of the 


children. (C6_007) 


A small number of mothers also noted that health education sessions had also decreased at 
the outset:  


When COVID started they stopped giving us health talks, like what they did every 
morning when we go for weighing. Now they have started giving health talk again. 


(C4_002) 


There were elements of community clustering observed in the responses around service 
suspension, suggesting that suspension of certain services or health education talks was 
discretionarily done only in certain facilities. Most participants also noted that services had 
since resumed as normal, suggesting that disruptions to services, if any, were temporary.  
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CONCLUDING REMARKS 


As in R1, this report presents preliminary PCG findings, which have yet to be triangulated 
with other HUS, MVIP, or program data. Findings reported here are likely to change with 
deeper analysis and as new data from the final round are considered. Lastly, cross-country 
findings on PCG data require country-specific contextualization to better call out and 
understand consistencies and variations across the three countries, some of which is 
provided in country-specific reports as part of the packet of HUS R2 reports. 


With these limitations in mind, there are a few emergent patterns worthy of highlighting. 
Despite some initial challenges in the introduction of RTS,S/AS01, it seems that many of the 
“growing pains” have been resolved. Most notably, acceptance of RTS,S is generally high  
while rumors and concerns about the vaccine have markedly declined. The PCGs in R2 
display more positive sentiments about RTS,S, perceiving firsthand benefits of the vaccine 
for their children while also observing an absence of negative effects or unusual AEFIs. In 
this sense, uptake of RTS,S seems to be normalizing as PCGs become used to the vaccine 
being part of their children’s vaccination schedule.  


Additionally, in our qualitative sample RTS,S uptake did not interfere with malaria treatment 
seeking or prevention behaviors. Regardless of the number of RTS,S doses received, 
caregivers promptly sought professional help in instances of fever or suspected malaria in 
the child, several caregivers perceiving the episode to be less severe due to child’s RTS,S 
vaccination status. Similarly, bed net use in our sample was neither negatively nor positively 
affected by RTS,S uptake. Although specific mention of bed net use messages received 
during the most recent vaccination visit was low, overall the caregivers understood and 
accepted the need for the child to continue sleeping under a net along with RTS,S 
vaccination. These findings suggest that malaria education was reinforced at additional 
vaccination visits, this has the potential to increase proper bed net use and prompt care-
seeking. While our data do not shed light on the possible effect of RTS,S uptake on other 
vaccine uptake, they do indicate that child caregivers prioritize child health visits that include 
vaccination.  


While RTS,S is now widely perceived as safe and beneficial to children, there are still 
barriers to access and unresolved questions for some individuals in our sample. Stockouts 
and health worker strikes hindered the ability of some participants to receive the vaccine, 
and many others still have questions about the duration and nature of protection offered by 
RTS,S. Data from the final round will allow us to investigate if and how these issues 
influence receipt of the fourth dose of RTS,S and what operational challenges still require 
resolution. 


Notably, PCG findings through R2 shed light on unique programmatic challenges created by 
the sub-national (“phased”) introduction of RTS,S, which to date has not been typical for new 
vaccines that target widespread diseases such as malaria. Although, from our purposive 
PCG sample, it is impossible to characterize the degree of impact on RTS,S uptake, our 
findings suggest that the sub-national introductions likely confounded initial acceptance of 
RTS,S and receipt of subsequent doses. An important early confounder in Ghana were 
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social media posts portraying RTS,S introduction as unethical research. In Malawi, a “silent 
introduction” of RTS,S was used to avoid creating demand that could not be met in non-
MVIP areas. This silent introduction strategy led to substantial confusion among PCGs early 
on, with many conceptualizing RTS,S introduction as research to “know if the vaccine 
works,” possibly conflating the introduction with an ongoing RTS,S clinical trial in the country. 
While RTS,S introduction in Kenya was neither ‘silent’ nor affected by early rumors, several 
PCGs from Kenya expressed questions and concerns  similar in nature. In all three 
countries, a small but important number of PCGs questioned why a malaria vaccine would 
be introduced sub-nationally when it could benefit all children.  


The confusion and sometimes suspicion linked to the phased introduction of RTS,S may 
have resulted in lower uptake results than would otherwise be the case. While far less 
prevalent an issue in R2 data compared to R1, as the findings reviewed above show, it 
remains a source of confusion for a few PCGs and, in at least one case, may have 
contributed to dose 1 uptake delays resulting in the child becoming ineligible once the PCG 
was ready to adopt the vaccine. To ascertain if and the extent to which the sub-national 
introduction of RTS,S accounts for RTS,S refusals or delays, it may be useful to include in 
MVIP end-line surveys in representative samples, if feasible. The RTS,S phased introduction 
experience and findings from the PCG cohort also have relevance beyond MVIP. As WHO 
considers a recommendation on the broader use of RTS,S, including potentially sub-national 
introductions in some countries, insights from our PCG data may help vaccination programs 
to anticipate and preempt potential negative effects from questions and concerns people 
may have about why a vaccine is being provided in select communities or sub-populations. 


In all three countries, the R2 findings from PCGs underscore substantial trust and 
confidence in child health programs generally and vaccines specifically. At the same time, 
the data reveal issues and events that may undermine this trust, namely: disinformation 
(e.g., early rumors in Ghana), inadequate information (e.g., the silent launch in Malawi), and 
service access barriers (e.g., health worker strikes and stockouts in Kenya). There is much 
to be learned from each of these situations and how they were identified, monitored, and 
dealt with by EPI programs.  


The final round of data collection in PCGs will cover the main topics addressed in R1 and R2 
but will focus on uptake of dose 4. 
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ANNEX 1: RTS,S SCHEDULES AND ELIGIBILITY 
GUIDANCE BY COUNTRY 


GHANA 


Dose schedule: 6 months, 7 months, 9 months, and 24 months 


Health worker guidance: 


• Give dose 1 to any child who is 6 months or older, the first dose can be given 
through 11 months of age. 


• Give the first 3 doses of malaria vaccine with a minimum of 1 month between the 
doses.  


• Give the 4th dose of malaria vaccine as close as possible to the child’s 2nd 
birthday. The fourth dose can be given up to 3 years of age. 


KENYA 


Dose schedule: 6 months, 7 months, 9 months, and 24 months 


Health worker guidance: 


• Give Dose 1 as soon as possible after a child turns 6 months. All eligible children 
can receive the first dose from 6 months through 11 months of age and before they 
celebrate their first birthday.  


• Although the 3rd dose can be given 4 weeks after the 2nd dose, the MoH 
recommends giving the third dose with the measles-rubella vaccine at 9 months of 
age to reduce the number of vaccination visits a child requires. 


• Give the 4th dose at 24 months (2nd birthday). The 4th dose can be given up to 36 
months of age (3rd birthday). 


• if child is late, maintain 4 weeks between doses 2 and 3. 


MALAWI 


Dose schedule: 5 month, 6 months, 7 months, and 22 months 


Health worker guidance: 


• Children ages 5 months through 12 months are eligible for the first dose of the 
malaria vaccine.  


• A minimum of 4 weeks should be maintained between the subsequent doses.  
• Give the 4th dose of malaria vaccine from 22 months or soon after. The fourth 


dose can be given up to 3 years of age. 
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ANNEX 2: PCG RECRUITMENT SCRIPT, R1-R3 
(EXAMPLE FROM GHANA) 
Hello, my name is _________________________________. I am from the University of 
Health and Allied Sciences.  


We are doing research to learn about how people in your community view the new malaria 
vaccine, called [RTS,S].  


You have been selected to participate in this study because you have a young child who can 
get vaccinations. 


We would like you to take part in three interviews. The first interview will be today or another 
day that is convenient to you. A second interview will be after 6 months, and the third one, in 
about 18 months from today. Each interview will last for about one hour. 


During the interview, we will ask you questions about malaria in your household and how you 
try to prevent it. We will also ask you about your experience taking your children for health 
care. We will ask you about your use of vaccination services and about what you think of the 
services. We will also ask you to tell us what you have learned about the RTS,S vaccine and 
if your child has received the vaccine.  


No research activity will be conducted until you have had an opportunity to understand what the 
study is about, ask any questions you may have, and agree to the conditions of participating in 
the study. 
 
Let me know if you would like me to tell you more about the study.  
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		Round 2 Reports

		Ethical Approvals

		Key Takeaways from R2 Findings from PCG Interviews

		RTS,S uptake

		Attitudes and fears about RTS,S

		Malaria treatment seeking and other prevention in the context of RTS,S

		RTS,S information and unanswered questions about RTS,S



		Timing of PCG interviews within the RTS,S delivery schedule

		R2 PCG Sample

		R2 Interview Focus

		PCG characteristics and gender of the RTS,S-eligible child

		Age of RTS,S-eligible child at time of R2 interview

		RTS,S doses received at time of R2 interview

		Uptake Patterns

		Reasons for non- or partial adherence

		Factors promoting / threatening adherence to the RTS,S schedule through dose 3



		Malaria perceptions and behaviors in the context of RTS,S

		Impact of RTS,S uptake on other preventions

		Impact of RTS,S uptake on treatment seeking for malaria symptoms

		Acceptance of partial protection in a malaria vaccine



		Experiences and information received at the last vaccination visit

		Visit triggers, barriers, and overall satisfaction

		Information received and perceived AEFIs

		Plans for receiving dose four



		Persistent questions and concerns










Annex 6: MVIP Data Safety and Monitoring Board meeting recommendations following review of 


malaria vaccine pilot evaluation results (July 2021) 


RECOMMENDATIONS (FINAL)  


Malaria Vaccine Implementation Programme (MVIP) 
Data Safety Monitoring Board (DSMB) 


27-28 July 2021, 13:00 – 17:15 CET 


Background 


In this meeting, the DSMB reviewed results from data collected through 24 months following the first 


vaccinations with the RTS,S/AS01 malaria vaccine. Meeting presentations included overall program 


progress for the Malaria Vaccine Pilot Evaluation (MVPE), results of midline household surveys in Malawi 


and Ghana, and quality assurance tracking and results for the primary safety and effectiveness 


endpoints for the MVPE. The DSMB also reviewed an ad hoc analysis by GSK of Phase 4 safety 


surveillance and reports from national pharmacovigilance surveillance in the MVIP countries.   


During this meeting, the DSMB aimed to determine if safety concerns had been addressed according to 


the Framework for Recommendation on the RTS,S/AS01 vaccine endorsed by SAGE and MPAG in 2019.  


This framework stated that a WHO recommendation on the broader use of RTS,S/AS01 could be made if 


and when:   


1. concerns regarding the safety signals observed in the Phase 3 trial (related to meningitis,


cerebral malaria and sex-specific mortality) are satisfactorily resolved …


2. severe malaria data trends are assessed as consistent with a beneficial impact of the vaccine; or


3. mortality data trends are assessed as consistent with beneficial impact of the vaccine.


The 24-month analysis reviewed at this meeting was designed to be the primary analysis of the MVPE, 


with this DSMB report intended to inform the MVIP Programme Advisory Group, SAGE, MPAG and 


others who will be considering recommendations for use of RTS,S vaccine in the next few months. This 


DSMB report includes our assessment of the MVPE safety (meningitis, cerebral malaria, and sex-specific 


mortality) and effectiveness endpoints (severe malaria and mortality) for the primary analysis as well as 


other recommendations to consider as surveillance continues.   


General statement from the DSMB 


The DSMB congratulates the MVIP Team at WHO, implementing partners, and collaborators at GSK and 


PATH once again on the progress made on this ambitious program and for reaching this important 24-


month primary analysis milestone.  


Session 3: Malaria vaccine pilot evaluation (MVPE) 24-month primary analysis 


DSMB Conclusions on the primary [MVPE] endpoints 
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1) The DSMB’s interpretation of the MVPE 24-month results is that the safety signals seen among 


10,306 infants and children who received RTS,S in the Phase 3 clinical trial of RTS,S (2009-2014)1 


were not seen in the pilot implementation after 652,673 children received their first dose (and 


494,745 their third dose) in implementation areas where the vaccine was provided or among the 


10,032 age-eligible children admitted to the pilot evaluation sentinel hospitals (4,870 from 


implementation areas), during the period from start of vaccination in 2019 until 30 April 2021 . The 


DSMB concludes that the MVPE results indicate comparable burden for meningitis, cerebral malaria, 


and gender-specific mortality among age-eligible children living in implementation areas and those 


in the comparison areas. This conclusion is based on: 


a. The updated power calculations for the three safety endpoints indicating that the number of 


endpoints accrued was adequate to exclude associations of a similar magnitude to those 


observed in the Phase 3 trial, after accounting for observed levels of [vaccine] coverage 


and contamination2 on population-level effects.    


b. The MVPE results consistently show risk ratios near 1 (i.e., no association) for probable 


meningitis, cerebral malaria, and the vaccine-sex interaction with mortality. In addition, 


pooled estimates were inconsistent with the corresponding risk ratio point estimates 


(adjusted for vaccine exposure) observed in the Phase 3 trial. In other words, the 


hypotheses that the vaccine was associated with increased risk levels for those specific 


three endpoints were rejected.  


c. The DSMB acknowledges that the pilot implementation of the vaccine and evaluations by in-


country research partners are conducted in real-world settings and will generate an 


imperfect dataset—unlike a Phase 3 clinical trial. The MVIP team and partners seek to 


ensure as much complete and quality-assured data are available as possible for the 


analyses. The DSMB and PAG have sought to identify areas for improvement since the 


beginning of the programme, and the MVIP Team has largely acted upon these areas. Any 


deficiencies or missing data are expected to be equally distributed between the RTS,S/AS01 


vaccine-implementing areas and non-implementing areas so as not to bias the analysis. The 


following limitations were noted, but these uncertainties do not alter DSMB conclusions 


regarding safety: 


i. Compared to the analyses of the other safety endpoints (deaths among girls and 


meningitis), the cerebral malaria analysis had an upper confidence limit (1.69) closer 


to the point estimate of the Phase 3 trial (1.8). The DSMB is less certain about the 


results on the cerebral malaria endpoint because of these numbers, the difficulty of 


diagnosing cerebral malaria given the lack of resources to exclude other causes of 


encephalopathy in the MVPE sentinel hospitals, and the rarity of the outcome. This 


relative uncertainty should not stop a recommendation for broader use of RTS,S.  


We support plans to strengthen the safety assessment for cerebral malaria through 


further data collection in the MVPE that includes tracking of this endpoint.   


1 https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(15)60721-8/fulltext 
2 Contamination as defined in the context of the MVPE could occur due to various factors, including for example if children in 
comparator areas receive the malaria vaccine.  
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ii. The DSMB notes the challenges with meningitis surveillance, specifically the 


potential for many missed probable and confirmed cases because of variable 


performance of lumbar punctures among suspected cases. We have no reason to 


suspect that the use of lumbar puncture in age-eligible children vs age-ineligible 


children differed between implementation and comparison areas, so we do not 


believe this under-detection biased the analysis.   


d. The analysis of RTS,S coverage in the total intervention population compared to coverage 


among those with safety endpoints showed no differences for the three endpoints.  


2) The DSMB also concludes that the MVPE findings demonstrate effectiveness of RTS,S vaccine against 


severe malaria but that, as expected, the results were not yet powered to detect an effect on 


mortality.  These conclusions were based on: 


a. The number of events accrued were adequate to demonstrate significant benefit for 


preventing severe malaria.  For mortality, the number of accrued events had not yet 


reached the target sample size, so the analysis was not yet adequately powered. 


b. The pooled analysis indicated that RTS,S vaccine significantly reduced the incidence of 


severe malaria in the implementation areas; a non-statistically significant reduction in all-


cause mortality (excluding accidents/trauma) was also seen. 


Other comments and recommendations 


1. The DSMB does not have an opinion on preferred use of the broad versus more strict definitions 


for severe malaria.  We found it helpful and reassuring that using either definition produced 


similar results.   


2. For several malaria endpoints, the point estimates for Kenya continue to appear qualitatively 


different than those for Ghana and Malawi.  We recommend that the MVIP team continue to 


explore why this might be the case. 


Session 4: GSK ad hoc analysis 


We agree with the sponsors’ conclusion that the Phase 4 ad hoc analysis was not interpretable because 


of the differential missing or not yet entered data, which limited proper estimation of follow-up person-


time, and inadequate numbers of completed visits for most participants. No safety signals were seen 


when reasonable assumptions were made about the missing data. We support GSK’s plans to work with 


site investigators to strengthen data collection methods, improve completeness, and reduce risk of bias 


going forward. The ad hoc analysis should not be used to inform decisions.  


Session 5: National pharmacovigilance surveillance  


Collecting and investigating adverse events following vaccination remains a challenge for the three 


national pharmacovigilance programs, with most of the reports coming through the GSK EPI-MAL 003 


study or through MVPE, and very few of the serious events or deaths investigated.  We appreciate the 


difficulties of building such programs, with the COVID-19 pandemic adding significantly to the usual 


challenges. We encourage ongoing efforts to strengthen these important programs. Based on the data 


reviewed, the DSMB did not find evidence of new conditions that warrant closer safety tracking. Going 


forward, having clearer diagnoses for reported AESI and severe events would help, as would 
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investigation and synthesis of any commonalities for significant diagnoses occurring in multiple 


vaccinees (e.g. liver, renal conditions).  
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Appendix 1: Meeting agenda and list of attendees 
 
AGENDA - Meeting chair: Cynthia Whitney 


Day 1: Tuesday, 27 July 2021 


Time (CET) Session Purpose & Lead 


13:00-13:15 
(15’) 


Session 0: Welcome / introduction 


• Introductory remarks 


• Brief introduction of participants 


• Review meeting objectives and agenda 


• Opening remarks 


• Declaration of interest  


FOR INFORMATION 
 
DSMB Chair 
 
Kate O’Brien, WHO IVB 
 
Mary Hamel, WHO 


13:15-13:35 
(20’) 


Session 1: MVIP update 


15’ Presentation 


• General overview of COVID-19 situation in 


MVIP countries and impact on MVIP 


• Vaccination programmes & RTS,S/AS01 uptake 


• Malaria Vaccine Pilot Evaluations (MVPE) 


• Recap pathway for full RTS,S evidence review 
in 2021 and implications  


5’ Discussion 


FOR INFORMATION  
 
Mary Hamel, Malaria 


Vaccine Team Lead 


 


13:35-14:05 
(30’) 


Session 2: Household survey summary  


15’ Midline household survey results: Ghana & Malawi 


15’ Discussion  


FOR REVIEW  
Patricia Njuguna, 
WHO/GMP 


14:05-15:05 
(60’)  


Session 3a: MVPE Quality assurance (up to Apr 2021) 
40’ presentation 


• QA data from sentinel hospital surveillance 


• QA data from mortality surveillance 


• Inclusions and exclusions  


• Number of events and power 
20’ Discussion 


FOR REVIEW 
 
Kerryn Moore, LSHTM 
Paul Milligan, LSHTM 
 
 


15:05-15:20 Break  


15:20-16:50 
(90’) 


Session 3b:  MVPE safety and impact outcomes 
30’ presentation  


• Rate ratios   


• Limitations 


 


60’ Discussion 


FOR REVIEW 
 
Kerryn Moore, LSHTM 


Paul Milligan, LSHTM 


 


Report & reference files 


shared in advance  


16:50-17:10 
(20’) 


Closed session – Day 1 
Draft initial recommendations  


DSMB members only  
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Day 2: Wednesday, 28 July 2021 


Time (CET) Session Purpose & Lead 


13:00-13:20 
(20’) 


Session 0: Welcome / introduction 


• Brief introduction of participants 


• Review meeting objectives and agenda 


• Recap of Day 1 / any updates   


 


• Opening remarks   


FOR INFORMATION 
 
DSMB Chair, Cynthia 
Whitney 
 
Kate O’Brien, WHO 
Immunization, Vaccines & 
Biologicals 


13:20-14:50 
(90’) 


Session 4: GSK Phase 4 safety data review and ad hoc 


analysis 


• Presentation of result tables from ad hoc 


analysis (to 5th March 2021 – rates) 


FOR REVIEW 
 
Miloje Savic, GSK 
Ana López Bautista, GSK 
Lode Schuerman, GSK 


14:50-15:00  Break  


15:00-16:00 
(60’) 


Session 5 : AEFI data from MVIP country regulators 
30’ presentation (TBC if pooled data) 


• Ghana FDA 


• Kenya PPB 


• Malawi PMPB 
30’ Discussion  


FOR DISCUSSION 
Eun Mi Kim, WHO  
Adela Gwira, FDA 
Lydia Tutai, PPB 
Anderson Ndalama, PMPB  


16:00- 16:40 
(40’) 


DSMB closed session – Day 2  


Draft final recommendations  


DSMB members only 


16:40-17:00 
(20’) 


Final outcomes and way forward: 


• Receive overall DSMB feedback 


• Agree on way forward for sharing DSMB 
review with MVIP Programme Advisory Group 
(either 5 August and/or 24 August)  


DSMB Chair, Cynthia 
Whitney 
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Cynthia Whitney, Emory University, USA 
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Martha Mandale, Kenya PPB 
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Eliane Furrer, Vaccine Product & Delivery Research  
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Annex 7: Reports of the extraordinary meetings by the African Advisory Committee on 
Vaccine Safety (AACVS) and the Global Advisory Committee on Vaccine Safety (GACVS) 


Content: 


Annex 7a: African Advisory Committee on Vaccine Safety (AACVS). Report of the 
extraordinary meeting. 9 August 2021 


Annex 7b: Global Advisory Committee on Vaccine Safety (GACVS). Report of the special 
virtual meeting to examine safety data of the RTS,S/AS01 malaria vaccine. 10 August 2021 
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Annex 7b: Global Advisory Committee on Vaccine Safety: Report of 
the special virtual meeting to examine safety data of the RTS,S/AS01 
malaria vaccine - 10 August 2021


The Global Advisory Committee on Vaccine Safety (GACVS) was established in 1999 to provide 
independent, authoritative, scientific advice to WHO on vaccine safety issues of global or 
regional concern.1 GACVS held a special virtual meeting, on 10 August 2021 to examine safety 
data on the RTS,S/AS01 malaria vaccine, collected through the Malaria Vaccine Pilot Evaluation, 
which is the evaluation component of the Malaria Vaccine Implementation Programme (MVIP).2


Malaria Vaccine Implementation Programme


Following a positive scientific opinion of the RTS,S/AS01 malaria vaccine by the European
Medicines Agency3, and the 2016 WHO recommendation for pilot implementation4, the Malaria 
Vaccine Implementation Programme (MVIP) was set up to support routine introduction of the 
RTS,S/AS01 vaccine by the ministries of health and to evaluate the feasibility, safety and impact 
of the vaccine when deployed through routine immunization programmes in selected areas of 
three pilot countries (Ghana, Kenya and Malawi). At the recommendation of the Strategic 
Advisory Group of Experts on Immunization (SAGE) and the Malaria Policy Advisory Group 
(MPAG), the safety evaluation is focused on potential safety signals identified in the large 
multisite RTS,S/AS01 Phase III trial, i.e., an excess of meningitis cases and cerebral malaria
cases, and a post-hoc finding of an imbalance in deaths among girls who received the
RTS,S/AS01 vaccine compared with those who did not.


In each country areas of moderate-to high-transmission settings were selected by the respective 
MoHs in 2019 for RTS,S/AS01 pilot introduction. Within the pilot region in each country, 
districts or similar areas were randomly assigned to introduce the vaccine in 2019 (vaccinating
areas), or to delay introduction until a decision is reached about safety and effectiveness in 
routine use (comparison areas). A total of 158 areas were randomized, i.e., 66 districts in Ghana,
46 sub-counties in western Kenya, and 46 groups of immunization clinics and their associated 
catchment areas, in Malawi. Each area has a total population of about 100,000 and an expected 
birth cohort of about 4,000 per year. 


Household surveys were conducted in the vaccinating and comparison areas before vaccine
introduction in each country. The primary objective of the midline household survey was to
estimate the percentage of age-eligible children who had received three doses of RTS,S/AS01 by 
12 months of age. The secondary objectives were to evaluate the impact of RTS,S/AS01
introduction on:


the uptake of the other EPI vaccines
other malaria preventive interventions (insecticide treated bed net use)


 
1 Vaccine safety Vaccine Safety Advisory Committee. WER 1999;74(41):337–338.
2 The malaria vaccine implementation programme (MVIP)
3 European Medicines Agency assessment: Mosquirix: Opinion on medicine for use outside EU. Available from:
https://www.ema.europa.eu/en/mosquirix-h-w-2300, accessed 10 August 2021.
4 World Health Organization. Malaria vaccine: WHO position paper – January 2016. WER 2016;91(4):33–52.
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health-seeking behaviour for febrile children


The endline household surveys to estimate the percentage of age-eligible children who had 
received four doses by 27 months of age, and similar secondary objectives, will be carried out in 
2022.


The MVIP has four approaches for the evaluation of the safety of RTS,S/AS01 in routine, (real-
world) use. These are (i) routine pharmacovigilance by the ministries of health for spontaneous 
adverse event following immunization (AEFI) reporting of rare, unexpected AEFIs; (ii) WHO-
commissioned community mortality surveillance to measure the impact of vaccination and also 
sex-specific mortality rates; (iii) WHO-commissioned hospital surveillance of meningitis and 
cerebral malaria at sentinel hospitals; and (iv) a GSK phase-IV cohort study with scheduled visits 
for AEFIs, sex-specific mortality and in-patient surveillance for meningitis, cerebral malaria, 
AEFIs and adverse events of special interest (AESIs). A 2-step approach for analysis has been 
planned with the aim of ensuring that a recommendation can be made as soon as the benefit-risk 
ratio of the vaccine is established so that the vaccine will not be unnecessarily withheld from 
countries in need. The first planned analysis in 2021, after 2 years aimed to confirm if the safety 
signals had been satisfactorily resolved for meningitis and cerebral malaria and sex related 
mortality, and if the data available for effectiveness for the reduction of severe malaria and 
mortality were consistent with a beneficial impact of the vaccine. On the basis of these data, and 
other new evidence on the vaccine since the recommendation for pilots in 2015, a decision will 
be made by WHO to recommend a broader use of RTS,S/AS01. The second analysis is planned 
in 2023 to assess the value of the 4th dose and the vaccine’s effectiveness to reduce mortality. On 
the basis of these final results, WHO may adjust its recommendation.


The malaria vaccine is given as a 3-dose initial series with a minimum 4-week interval between 
doses, followed by a 4th dose 15 to 18 months after the 3rd dose delivered by the national 
immunization programme in each country. Since the pilot programme started, over 2.1 million 
doses of RTS,S/AS01 have been administered and more than 740,000 children have received at 
least one dose. The vaccination coverage for one dose was 88%, 71% and 69% in Malawi, Ghana 
and Kenya, respectively, in 2020 and 92%, 76% and 81%, respectively, for April to June 2021. 
Vaccination coverage for three doses was 80%, 74% and 72%, respectively, for April to June 
2021.


Safety data obtained in these evaluations is reviewed by a data safety monitoring board (DSMB)
meets quarterly to review data quality; outcomes of interest, including meningitis, cerebral 
malaria and deaths by sex; pharmacovigilance reports presented by the regulatory authorities; and 
GSK safety surveillance data from the phase-IV studies. Based on their evaluation the DSMB
recommends if the MVIP should continue or not. The programme is overseen by a programme 
coordination group, a programme advisory group, GACVS and SAGE and MPAG.


An extraordinary meeting of the GACVS was held on 10 August 2021 to review the conclusions 
and recommendations about the primary safety analysis at 2 years (data cut off April 2021) made 
by the DSMB and the African Advisory Committee on Vaccine Safety (AACVS). GACVS 
provided recommendations on what post authorization safety monitoring system should be in 
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place should the vaccine be recommended for broader use in sub-Saharan Africa by SAGE and 
MPAG in October 2021.


Household surveys: results from midline survey


The primary objective of the midline survey was to estimate the percentage of children aged 5 to 
48 months old who had received three doses of RTS,S/AS01 by 12 months of age, assessed using 
their vaccine card or by recall. The secondary objectives were to assess the impact of 
RTS,S/AS01 introduction under real-world conditions on the coverage with other EPI vaccines, 
the use of other insecticide-treated bed nets and the health-seeking behaviour for children with 
febrile episodes, in comparison with the baseline results. Data were available from Ghana 
(collected November 2020) and Malawi (collected March to April 2021). 


The results showed that the malaria vaccine coverage was comparable with the coverage reported 
from routine administrative data, although the point estimates were lower in Malawi and higher 
in Ghana. There was no negative impact on the uptake of routine vaccines, use of bed nets or 
health-seeking behaviour, following the introduction of the malaria vaccine. Vaccine uptake was 
equitable, with similar uptake across wealth rankings, based on household assets, and by gender, 
and was similar among children in relation to use of ITNs.


Malaria Vaccine Pilot Evaluation: results of safety data analysis 24 months after 
RTS,S/AS01 introduction


The objectives of the 24-month primary analysis was to evaluate if there was an association 
between RTS,S/AS01 introduction and the incidence of hospital admission with meningitis, or
severe malaria, including cerebral malaria and incidence of gender-specific mortality (all cause, 
except injuries) in the vaccinating areas. Using the combined data from the three countries, 
sufficient events had accrued by April 2021 to address safety signals and to assess effectiveness
against hospital admission with severe malaria with sufficient (90%) power.


Overall 13/28 (46.4%) of age-eligible children hospitalized with meningitis had received at least 
one dose of RTS,S/AS01 compared with 2506/4684 (53.5%) of those who were hospitalized for 
other reasons (odds ratio 0.92 (95% CI: 0.43, 1.97)). In the three countries, there were 28 and 23 
cases of hospitalized meningitis among the age-eligible and non-eligible children in the 
vaccinating areas, compared with 23 and 36, respectively, in the non-vaccinating areas. The rate 
ratio was 1.0 (95%CI: 0.50, 1.97), excluding the association of RTS,S/AS01 introduction with the 
increased incidence of meningitis reported in the phase III trial.


Of the patients with cerebral malaria in vaccine-eligible age groups from implementation areas, 
44% (23/52) had received RTS,S/AS01 vaccine, compared to 54% (2496/4662) of all other 
admissions in this age group from implementation areas (odds ratio 0.81 (95% CI: 0.46, 1.42)). In 
the three countries, there were 52 and 227 cases of cerebral malaria among the age-eligible and 
non-eligible children in the vaccinating areas, compared with 54 and 227 respectively, in the non-
vaccinating areas. The rate ratio was 1.1 (95%CI: 0.73, 1.69), excluding the association of 
RTS,S/AS01 introduction with the increased incidence of cerebral malaria reported in the phase 
III trial.
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Using the data collected up to 31 March 2021 by the network of village-based reporters who 
collected data from verbal autopsies that classed the death as due to injury or other causes, and 
from hospital records for hospital deaths in Malawi, cause of death was established for 4280/4729
(90.5%) deaths in vaccine eligible age groups. In Malawi, using data from the 2018 census to 
estimate the denominator, the mortality rate was 4.38/1000 person-years, similar to that reported 
in the census, i.e., 5.08/1000 person years. In the three countries, there were 1421 and 4218 
deaths among the age-eligible and non-eligible children, respectively in the vaccinating areas, 
compared with 1443 and 3874, respectively, in the non-vaccinating areas. The rate ratio was 0.93 
(95%CI: 0.84, 1.03) which, while the upper 95% CI limit is >1, is compatible with the reduction
expected from the reduction reported in clinical trials. The rate ratio for female to male mortality 
was 1.08 (95%CI: 0.93, 1.25), p=0.321, and this was similar by age group. Among the deaths in 
the vaccinating area, there were 495/841 (58.9%) and 502/881 (57%) age-eligible children who 
had received at least one dose of RTS,S/AS01.


Successes and challenges in safety monitoring and country experiences in countries that 
implemented the RTS,S/AS01 vaccines


One element of the success of the MVIP is the good quality of the household survey data that 
have been collected, despite the very challenging setting of the COVID-19 pandemic.


Overall reporting from routine surveillance systems


The focal points of national regulatory agencies share their country safety information for pooled 
analysis and reported the summary at the quarterly DSMB meetings. They meet with WHO 
regional focal points to review safety data and discuss the recommendations made by DSMB,
following the DSMB meetings, which they attend.


Following RTS,S/AS01 vaccination, 2496 AEFIs and AESIs, were reported in all three countries
of which 603 were serious and 93 were fatal. Almost 90% were reporting through the phase 4 
study with others through routine surveillance systems and MVPE sentinel hospitals. Among the 
7318 AEFIs reported to the routine surveillance systems, 150 (2.05%) were following 
RTS,S/AS01 vaccination. Among the 334 serious AEFIs, 9 were following RTS,S/AS01 
vaccination. So far, no safety signals for previously-unknown rare events have been reported.


The limitations of these passive surveillance include the low reporting rate and the limited 
resources for monitoring, data analysis and follow-up for the serious AEFIs. The current COVID-
19 pandemic contributes to the limited resources available for causality assessments.


Country-specific AEFI reporting


Ghana and Malawi provided data for 26 months, from May 2019 to June 2021 and Kenya for 21 
months, from October 2019 to June 2021. In Ghana 299/2058 (14.5%) AEFIs following 
RTS,S/AS01 were serious, compared with 98/201 (48.8%) and 206/237 (86.9%) in Malawi and 
Kenya, respectively. The majority of the events were reported via the phase IV study. In Ghana 
causality assessment has been done for all 33 serious AEFIs reported via routine passive 
surveillance and MVPE sentinel hospitals, but no information is available for the 266 events in 
the phase IV trial. In Malawi causality assessment for the four serious AEFIs reported via routine 
passive surveillance has not been done, but it has been done by GSK for the 94 events reported in 
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the phase IV study. In Kenya causality assessment has not been done for the 83 serious AEFIs 
reported via routine passive surveillance but 135 and 44 of the serious AEFIs reported in the 
phase IV study have undergone causality assessment by GSK and the national expert committee, 
respectively. In Ghana, 11/22 fatal AEFIs occurred 11 to 30 days after vaccination, in Malawi, 
16/36 fatal AEFIs occurred 151 to 480 days after vaccination, and in Kenya 14/33 fatal AEFIs 
occurred 151 to 360 days after vaccination.


The conclusions from all three countries are that there are no safety concerns or unknown rare 
events have been identified since the initiation of RTS,S/AS01 vaccination. Reporting via the 
routine passive surveillance system is low and the future challenge will be to improve reporting 
rates and also to have sufficient resources to perform investigations and causality assessments in 
a timely manner.


MVIP DSMB recommendations


DSMB recommended continuation of MVIP and congratulated the MVIP on their progress made 
on this ambitious program and for reaching this important 24-month primary analysis. They said 
that the number of events accrued was adequate to provide sufficient statistical power to exclude 
associations between RTS,S/AS01 and meningitis, cerebral malaria, and higher mortality in 
females of a similar magnitude to those observed in the phase 3 trial, after accounting for 
observed levels of vaccine coverage and contamination on population-level effects. The DSMB 
noted limitations in diagnosing cerebral malaria and challenges with meningitis surveillance but
any uncertainty does not alter their conclusions regarding safety concerns. They concluded that
the pilot evaluation results pooled from all three countries demonstrate effectiveness of 
RTS,S/AS01 against severe malaria, with both broad or strict definitions of severe malaria. As 
expected, there is not sufficient power yet to detect any impact on mortality.


The DSMB agreed with the sponsors’ conclusion that the phase 4 ad hoc analysis was not 
interpretable due to incomplete or missing data. However, no safety signals were seen when 
reasonable assumptions were made about missing data. The DSMB noted that the planned 
interim analysis is expected in late 2023. Based on data reviewed from the national routine 
passive surveillance systems, the DSMB did not find evidence of new conditions that warrant 
closer safety tracking. They noted that collecting and investigating AEFIs remains a challenge for 
the national systems and that most of the reports were via the phase 4 or the MVPE sentinel 
hospitals and that very few serious events or deaths have been investigated. The DSMB 
encourages ongoing efforts to strengthen these important systems.


AACVS recommendations on the safety of the RTS,S/AS01 vaccine


The AACVS agreed that the safety evaluation data presented by MVIP programme seemed to be
robust and the sources of data seemed appropriate and sufficiently diverse to answer safety 
questions about the RTS,S/AS01 vaccine raised by the SAGE and MPAG. No safety signals, 
trends or clusters of AEFIs associated with the RTS,S/AS01 vaccine were reported by the MVIP 
evaluation or the national routine passive surveillance systems. They concluded that there was no
evidence of causal associations between the RTS,S/AS01 vaccine and meningitis, cerebral 
malaria or gender mortality imbalance based on the safety evaluation presented by MVIP.
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The AACVS recommended that the pharmacovigilance systems in the African region need to 
continue to improve and be strengthened for continuous adverse event reporting, data collection, 
causality assessment. The definitions and classification used to collect data for AEFIs should be 
harmonized between countries. Funding for routine surveillance is needed and long-term 
sustainability needs to be considered with country ownership.


They also recommend that support for the existing networks of sentinel hospital sites (which are 
currently used for other vaccines) as well as the laboratories should be continued, if funding 
allows, to enable the sentinel hospital surveillance for AEFIs and AESIs to be continue.


Recommendations from GACVS 


GACVS agreed with the conclusions of the MVIP DSMB and the AACVS based on the initial 
data analysis from the extensive pilot programme, i.e., that the data for the three safety signals 
(meningitis, cerebral meningitis and imbalance of mortality in females) is reassuring, with no 
evidence of any safety signal. They noted the good RTS,S/AS01vaccination uptake and the 
absence of any negative impact on the EPI coverage or other malaria preventive measures.


GACVS applauded the hard work and efforts that have enabled the robust assessment of the 
safety of the RTS,S/AS01 vaccine in the three countries participating in the MVIP pilot 
evaluations. GACVS understands that the MVIP pilot evaluations will continue for another two 
years, as planned and the final results will be considered.


GACVS acknowledged that GSK’s post-marketing evaluation is ongoing and will continue, with 
a planned interim analysis due in 2023 and the final analysis in 2025. 


GACVS noted the current limitations of the routine passive surveillance systems in countries 
where the RTS,S/AS01 vaccine was introduced, as well as in countries where it may be 
introduced more widely, if recommended by WHO. They strongly recommended that efforts to 
strengthen these surveillance systems should be continued.


GACVS reiterated more generally that sentinel surveillance systems should be considered for all 
new vaccine introduction, including for the RTS,S/AS01 vaccine, when possible, and at least, an 
enhanced passive surveillance with active follow up and causality assessment of AEFIs of 
potential interest.


GACVS stated that these recommendations for strengthening surveillance systems are not 
intended to be a pre-requisite or barrier for expanding use of the RTS,S/AS01 vaccine.


5.8_Malaria


SAGE meeting October 2021 20





		Title page-2

		testAnnex7_Reports of extraordinary meetings by AACVS and GACVS










Annex 8: Modelled public health impact and cost effectiveness estimates of 


RTS,S/AS01 malaria vaccine in perennial and seasonal settings (August 2021) 


Annex 8a: An update to transmission modelling predictions of the RTS,S/AS01 malaria vaccine’s 


public health impact and cost-effectiveness to include preliminary evidence on the cost of delivery 


from the Malaria Vaccine Implementation Programme ................................................................. 1 


Annex .................................................................................................................................................. 7 


Annex 8b: Mathematical modelling to inform policy decisions about a seasonal use-case for the 


RTS,S/AS01 malaria vaccine ....................................................................................................... 15 


Annex 1 – Model validation results .................................................................................................. 20 


Annex 2 – Impact estimates .............................................................................................................. 24 


Annex 3 – Cost effectiveness ............................................................................................................ 36 


Annex 8a: An update to transmission modelling predictions of the 


RTS,S/AS01 malaria vaccine’s public health impact and cost-effectiveness to 


include preliminary evidence on the cost of delivery from the Malaria Vaccine 


Implementation Programme 


Authors: Swiss TPH, Melissa A Penny, Sherrie L Kelly, Andrew J Shattock, Amanda Ross, Josephine 


Malinga, Imperial College, Peter Winskill, Alexandra Hogan, Pancho Mulongeni, Hayley Thompson, 


Bob Verity, Azra Ghani, PATH, Farzana Muhib, Ranju Baral, and Saira Nawaz  


Objective(s) 


To generate impact and cost-effectiveness estimates across a range of generic transmission settings 


using a combination of existing RTS,S evidence and MVIP data, including the following: previously-


validated, modelled disease and vaccine parameters, and assumptions and cost of delivery estimates 


from the MVIP.   


Background 


From 2015 onwards, modelled predictions of RTS,S malaria vaccine public health impact and cost-


effectiveness were produced to compliment empirical observations from trial data and, more 


recently, the MVIP. Modelled predictions were produced by multiple groups using harmonized 


inputs that draw on data from the RTS,S Phase 3 clinical trials and malaria disease burden studies. 


Results from the 2015 analysis predicted a substantial public health impact and high cost-


effectiveness of the RTS,S vaccine across the wide range of settings modelled. At $5 per dose and a 


PfPR2-10 of 10–65%, the estimated median incremental cost-effectiveness ratio was $25 (16–222) per 


clinical case averted and $87 (48–244) per DALY averted respectively, for the four-dose schedule (1). 


All currency is in US dollars. 


Methods 


Two previously harmonized and validated models produced by Imperial College and Swiss TPH were 


used to predict the public health impact and cost-effectiveness of the RTS,S malaria vaccine. Model 
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descriptions are reproduced below from Penny et al 2015. Models used harmonized inputs and 


baseline scenarios to assess vaccine impact and cost-effectiveness. 


Imperial College. The model is a stochastic, individual-based simulation of a single population of 


humans linked to a stochastic compartmental model for mosquitoes. The model captures the 


combined effect of multiple interventions, including first-line treatment, LLINs and the RTS,S vaccine. 


The human infection process tracks individuals through stages of infection, with pre-erythrocytic and 


blood-stage immunity incorporated to capture the changing patterns of severe disease, clinical 


diseases and asymptomatic infection with age and exposure. The vector model includes larval stages 


as well as adult female mosquitoes to capture the feedback of vector control that kills adults on the 


population dynamics. Human infectiousness is related to asexual parasite dynamics and lagged to 


allow for development of gametocytes. Multiple vector species and heterogeneity in exposure is 


included. The model has been extensively fitted to data on the relationship between the 


entomological inoculation rate (EIR) and parasite prevalence, clinical disease, severe disease and 


deaths using Bayesian methods.  


Swiss TPH – OpenMalaria.  The model is a stochastic, individual-based, simulation model of malaria 


in humans linked to a deterministic model of malaria in mosquitoes. The simulation model includes 


sub-models of infection of humans, blood-stage parasite densities, infectiousness to mosquitoes as a 


lagged function of asexual parasite density, and incidence of morbidity, hospitalisation, and 


mortality. Pre-erythrocytic and blood-stage immunity comprise separate sub-models, with blood-


stage immunity predominating as infection-blocking immunity occurs only in those with very high 


cumulative exposure. The model considers heterogeneity in transmission for within-host variability, 


with transmission modelled through periodically varying vectorial capacity. The model is capable of 


capturing the synergistic effects of a range of user-defined preventative and therapeutic 


interventions, including vaccines. A range of model parameters are fitted to clinical data based on 


key relationships between the entomological inoculation rate (EIR), parasite prevalence, morbidity, 


and mortality. The methodology used to generate these estimates has been previously described (2). 


Model inputs and data sources 


Model inputs and assumptions are summarized in Table 1. For both the OpenMalaria and Imperial 


College models, the underlying model structure and vaccine parameterization has remained stable 


since the previous round of modelling. Although data availability and timing precluded the 


evaluation and validation of the model estimates against the sub-national estimates of impact from 


the MVIP, model predictions are expected to fall within the estimated confidence levels from the 


national MVIP data.  This preliminary suggests that the model estimates, including the current 


parameters, are broadly consistent with the current pooled estimates of impact from the MVIP. Key 


differences in model inputs include more comprehensive coverage and cost of delivery data that 


have been informed by MVIP. Where applicable, ranges shown in parentheses in Table 1 (vaccine 


coverage, cost of delivery) are explored in a sensitivity analysis. 


Table 1: Data sources and model assumptions. 


 Assumption Data Source Changed 
since 
2015 
report 


Demographics Constant population size and demography with an 
average life expectancy at birth of 46.6 years. 


Penny et al 
(1) 


No 
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Transmission 
intensity 


Parasite prevalence among 2–10-year-olds between 
3% and 65%, representing current transmission levels 
in Africa. 


MAP No 


Case management Effective coverage (i.e., treatment with parasitological 
cure) for clinical malaria is 45%. Access to care for 
severe malaria varied by model. 


Penny et al 
(1) 


No 


Other interventions 
(ITN, IRS, ACT, SMC, 
health care access) 


Predictions assume that current interventions in place 
at the start of vaccination remain at static levels. 


Penny et al 
(1) 


No 


Vaccine efficacy and 
waning 


Model predictions of RTS,S efficacy against infection 
profiles based on fitting to Phase 3 trial efficacy.1 


Penny et al 
(1) 


No 


Vaccine schedule Three doses of vaccine given at 6, 7.5, and 9 months 
old (6–9-month implementation) with a 
scheduled fourth dose at month 272 (6–9 months old 
with fourth dose). The first two doses of the primary 
series are assumed to have 0% efficacy. 


Penny et al 
(1) 


No 


Vaccine coverage 80% (range 50%–90%) coverage assumed for the first 
three-doses; we assumed a 20% drop-off in coverage 
for the fourth dose (64% coverage, range 40%–72%). 


MVIP Yes 


Seasonality Perennial transmission (no seasonality). Seasonal 
trends in rainfall, and therefore mosquito density, 
were assumed to be constant throughout the year.3 


Penny et al 
(1) 


No 


Vaccine price $5 (range $2–$10) per dose. 
$6.52 (range $2.69–$12.91) when including injection 
and reconstitution syringes, safety boxes, freight, 
insurance, and wastage (see Annex table 1). 


Penny et al 
(1) 


No 


Cost of delivery 
estimate 


We assumed an (economic, recurring) cost of delivery 
per dose of $1.62 (range $0.96–$2.67). 


Interim cost 
of delivery 
estimates 
from MVIP 


Yes  


Cost of malaria case 
management 


Costs are estimated by severity of illness and cover 
first-line antimalarial drugs, diagnostics, and related 
supplies including freight and wastage. We assumed 
full compliance and adherence with the age dosage. 
The same costs were applied to all settings, ranging 
from $1.07 to $2.27 per uncomplicated case, and from 
$21.78 to $55.58 per severe case. 


Penny et al 
(1) 


No 


 


Cost of Delivery. In previous analyses, RTS,S costs were estimated based on vaccine and 


immunization supplies including freight and wastage only, and were a likely underestimate of the 


cost of delivery. Here, the recurrent cost of delivery as observed during the MVIP was added to the 


vaccine costs. The recurrent cost of delivery, which excludes the introduction/initial set-up costs, 


may be more representative of the program delivery cost in the long run as the set-up costs for the 


MVIP countries were a substantial component of overall costs. Furthermore, modelers relied on 


recurrent costs because the sub-national introduction of RTS,S in pilot countries means that 


1 The phase 3 trial included data from 11 trial sites with different transmission intensities, and observations of efficacy 


against clinical and severe disease at 3-month intervals in each trial site for a median of 48 months follow-up. In 2015, both 
modelling groups calibrated the efficacy properties, including decay, of RTS,S, by replicating the trials in-silico and matching 
to uncomplicated malaria impact in the trials site. 
2 Not the schedule of 6, 7, 9 and 24 months, but the previous model uses the 27 month and that was assumed for the 
updated analysis as well.  
3 Results of the seasonal use case for RTS,S are included different part of the PAG report.  
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introduction costs were spread across a smaller number of doses delivered during the MVIP, 


particularly when compared to a full national roll out.   


The cost per dose delivered was calculated from the provider perspective and consisted of the cost 


of vaccines (at an assumed cost per dose), injection and reconstitution syringes, safety boxes, 


freight, insurance and wastage as per Penny et al 2015, plus delivery cost (Table 2). 


Table 2: Cost of delivery from the MVIP analysis included in Swiss TPH and Imperial college models All data 


presented US$.  


Cost per vaccine 
dose 


Cost per vaccination 
including vaccine cost 


Cost of delivery per dose 
(economic, recurring) 


Total cost per dose delivered 


Mean Min Max Mean Min Max 


2 2.69 1.62 0.96 2.67 4.31 3.65 5.36 


5 6.52 1.62 0.96 2.67 8.14 7.48 9.19 


10 12.91 1.62 0.96 2.67 14.53 13.87 15.58 


Vaccine Coverage. In addition to using updated cost of delivery estimates, revised assumptions for 


vaccine coverage were used to produce updated modelled predictions. Previously in 2015, vaccine 


coverage for the first 3 doses was assumed to be 90%, and the fourth dose had a drop of 20% from 


the third, resulting in 72% coverage of the fourth dose. After a review of the MVIP and based on 


feedback from the 2015 model, we assumed vaccine coverage of 80% for the first three doses and a 


20% drop off from the third dose, resulting in 64% coverage for the fourth dose for the purpose of 


this analysis and noting that the MVIP is currently not powered to analyze the fourth dose of RTS,S. 


To remain consistent with the original vaccine schedule of 3 doses, for all scenarios we define fully 


vaccinated children as those who have received the first 3 doses of the schedule. 


Findings 


We present vaccine impact and cost-effectiveness predictions summarized across a range of parasite 


prevalence levels among 2–10-year-olds of 10%–50%, to reflect 2020 prevalence levels in perennial 


settings (Table 2, Figure 1). A separate analysis has been conducted to look at the public health 


impact and cost-effectiveness of RTS,S in seasonal settings. Predictions of the potential public health 


impact of the RTS,S vaccine remain largely unchanged as both modelling groups have used the same 


malaria transmission and vaccine impact models that were used for the analyses performed in 2015, 


with minor adjustments to some parameters. The cost per DALY averted and cost per clinical case 


averted predictions (Table 3, Figure 1: D, E and F) have increased based on the updated additional 


cost of delivery predictions. Central estimates of cost-effectiveness from individual models still fall 


within the range of those presented in 2015 and RTS,S is still predicted to be cost-effective 


compared with standard norms and thresholds. The relative impact of the added cost of delivery 


predictions is larger at the lower ($2) assumed cost per dose level.  
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Table 3: Public health impact and incremental cost-effectiveness ratios (ICER) for 4-dose schedule at 15 years 


of follow-up in regions with a parasite prevalence among 2–10-year-olds of 10–50%.   


 Median estimate (range) 


 Swiss TPH model Imperial College Model 


Percentage of malaria deaths averted in 
children younger than 5 years 


9.2% (8.7% to 10.1%) 18.6% (13.6% to 20.8%) 


Percentage of clinical cases averted in children 
younger than 5 years 


13.2% (11.2% to 14.6%) 20.9% (20.1% to 23.6%) 


Malaria deaths averted per 100,000 fully 
vaccinated children (receives at least 3 doses) 
4 


417 (205 to 540) 448 (315 to 534) 


Malaria clinical cases averted per 100,000 fully 
vaccinated children 


108,824 (46978 to 
121182) 


101,413 (57839 to 145301) 


ICER ($) per DALY averted   


   $2 per dose $50 (42 to 120) $52 (43 to 78) 


   $5 per dose $97 (81 to 230) $103 (86 to 151) 


   $10 per dose $175 (146 to 412) $187 (157 to 274) 


ICER ($) per clinical case averted   


   $2 per dose $31 (25 to 46) $14 (10 to 26) 


   $5 per dose $59 (48 to 89) $28 (19 to 50) 


   $10 per dose $105 (87 to 160) $52 (35 to 91) 


Estimates show the median and range of model predictions across transmission settings. Please note 


that summary statistics are not directly comparable between the current analysis and Penny et al 


(2015), due to the way the estimates are presented. Updated predictions show the median and 


range of model predictions (at 80% coverage), whilst predictions from Penny et al (2015) (1) show 


the median (range) across four models’ medians (at 90% coverage). Additionally, the estimates in 


the table above show the summary statistics over a PfPr range of 10-50% (current prevalence in 


2021), whilst predictions from Penny et al show summary statistics across a PfPr range of 10-65%.   


Figure 1. Summary of impact and cost-effectiveness predictions for RTS,S across transmission settings of 3-


65%.  


4 The SwissTPH model deaths include those directly attributable to the disease and those caused by co-morbidities. The 


absolute number of deaths (and how RTS,S impacts them) can differ between models which can result in similar deaths 


averted per 100,000, despite there being a different percent of deaths averted.  
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Figures above reflect the full range of possible PfPr from 3% to 65%. Panels in the top row show 


predictions of impact of A) clinical cases, B) hospitalizations, and C) malaria deaths averted per 


100,000 fully vaccinated children, as a function of baseline parasite prevalence among 2–10-


year-olds (PfPr2-10) from Imperial (blue bars) and Swiss TPH (mauve bars) models. Bars represent 


the median estimate and the error bars represent the 95% credible intervals. Panels in the 


bottom row show the cost per DALY averted as a function of PfPr2-10 for an assumed cost per 


dose of D) $2, E) $5 and F) $10 for Imperial (blue lines) and Swiss TPH (mauve lines) models. 


Lines represent the median estimate and shaded areas represent the 95% credible intervals. 
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Annex  
Comparison of predictions to Penny et al 2015 for PfPr of 10-65% 


Outputs from individual models, when summarized for regions with a  PfPr among 2–10 year olds of 


10%–65%, as in Penny et al 2015, were consistent with the range presented for the four models 


included in in Penny et al 2015 (Table 4). 


Table 4: Comparison of current and Penny et al 2015 predictions of the public health impact and cost-


effectiveness predictions for 4-dose schedule at 15 years of follow-up in regions with a  PfPr among 2–10 


year olds of 10%–65%.  


 Median estimate (range) Median estimate 
(range) across four 
models’ medians 


 Swiss TPH model Imperial College 
Model 


Penny et al 2015 


Percentage of malaria deaths 
averted in children younger 
than 5 years 


8.95% (5.3 to 10.1) 
17.5% (3.9 to 


20.8) 
18.0% (6.0 to 29.1)  


Percentage of clinical cases 
averted in children younger 
than 5 years 


12.2% (7 to 14.6) 
20.3% (18.1 to 


23.6) 
21.1% (7.9 to 30.6) 


Malaria deaths averted per 
100,000 fully vaccinated 
children 


396.5 (205 to 540) 474 (315 to 534) 484 (189 to 859) 


Malaria clinical cases averted 
per 100,000 fully vaccinated 
children 


82336.5 (46978 to 121182) 
119198 (57839 to 


163206) 
116480 (31450 to 


160410) 


ICER per DALY averted    


   $2 per dose $55.5 (42 to 120) $49 (43 to 78) $38 (18 to 97) 


   $5 per dose $105.5 (81 to 230) $97 (86 to 151) $87 (48 to 244) 


   $10 per dose $189.5 (146 to 412) $177 (157 to 274) $154 (99 to 487) 


ICER per clinical case averted    


   $2 per dose $38.5 (25 to 183) $12 (9 to 26) $10 (6 to 93) 


   $5 per dose $74 (48 to 345) $24 (17 to 50) $25 (16 to 222) 


   $10 per dose $132.5 (87 to 616) $44 (32 to 91) $51 (28 to 437) 


Table 4 shows the updated predictions show the median and range of model predictions (at 80% 


coverage) whilst predictions from Penny et al (2015) show the median (range) across four models’ 


medians (at 90% coverage) using the same PfPr as the Penny et al analysis. Although we cannot 


make a direct comparison of the estimates, we note that the Swiss TPH model predicted lower 


proportion of events averted in higher versus low transmission settings is partly explained by age-


shifting of disease in higher transmission areas.     


Sensitivity of cost-effectiveness predictions to cost of delivery and vaccine coverage 


We conducted a sensitivity analysis with the updated cost of delivery estimates and vaccine 


coverage. Overall, estimates varied when using minimum and maximum cost of delivery estimates 


(Tables 5-6, Figures 2-3) and remain fairly constant across range of coverages (Tables 7-8, Figures 4-


5). 


Cost of Delivery 


Tables and figures below include sensitivity analysis for minimum ($0.96) and maximum ($2.67) cost 


of delivery estimates. The predicted public health impact of the RTS,S vaccine is not affected by 
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variations in the estimated cost of delivery. Variations in the cost of delivery do have an impact on 


the total cost of the vaccination programme and therefore the estimate of the cost per DALY averted 


and cost per clinical case averted. At the minimum estimate for cost of delivery ($0.96), this 


additional cost contributes a relatively smaller proportion of the total costs that at the maximum 


estimate for cost of delivery ($2.67). The impact of changes to cost of delivery also interact with the 


assumed cost per dose. As the assumed cost per dose falls, the relative contribution of cost of 


delivery to the total costs becomes larger and therefore sensitivity in changes to the cost of delivery 


increase. For example, when varying the cost of delivery between the minimum and maximum, the 


cost per DALY averted at $2 per dose increases by approximately 50%, at $5 a dose by approximately 


24%, whilst at $10 per dose the increase falls to approximately 12% (Table 5-6). 


Table 5: Public health impact and cost-effectiveness predictions (medians and range) for 4-dose schedule at 


15 years of follow-up in regions with a parasite prevalence among 2–10 year olds of 10%–50% for minimum 


($0.96) cost of delivery estimate.  


 Median estimate (range) 


 Swiss TPH model Imperial College Model 


Percentage of malaria deaths averted in 
children younger than 5 years 


9.2% (8.7 to 10.1) 11.5% (8.3 to 13.5) 


Percentage of clinical cases averted in children 
younger than 5 years 


13.2% (11.2 to 14.6) 13.3% (12.6 to 15.1) 


Malaria deaths averted per 100,000 fully 
vaccinated children 


417 (205 to 540) 449 (313 to 536) 


Malaria clinical cases averted per 100,000 fully 
vaccinated children 


108824 (46978 to 
121182) 


98174 (57938 to 145881) 


ICER per DALY averted   


   $2 per dose $42 (36 to 101) $44 (36 to 67) 


   $5 per dose $89 (74 to 211) $94 (79 to 140) 


   $10 per dose $167 (139 to 393) $179 (150 to 263) 


ICER per clinical case averted   


   $2 per dose $26 (21 to 39) $12 (8 to 22) 


   $5 per dose $54 (44 to 82) $27 (18 to 46) 


   $10 per dose $100 (83 to 152) $51 (34 to 86) 


 


Figure 2. Summary of impact and cost-effectiveness predictions for RTS,S across transmission settings for 


minimum ($0.96) cost of delivery estimate. 
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Panels in the top row show predictions of impact of A) clinical cases, B) hospitalizations and C) 


malaria deaths avert per 100,000 fully vaccinated children as a function of baseline parasite 


prevalence among 2–10 year olds (PfPr2-10) from Imperial (blue bars) and SwissTPH (mauve bars) 


models. Bars represent the median estimate and error bars the 95% credible intervals. Panels in the 


bottom row show the cost per DALY averted as a function of PfPr2-10 for an assumed cost per dose of 


D) $2, E) $5 and F) $10 for Imperial (blue lines) and SwissTPH (mauve lines) models. Lines represent 


the median estimate and shaded areas the 95% credible intervals. 


Table 6: Public health impact and cost-effectiveness predictions (medians and range) for 4-dose schedule at 


15 years of follow-up in regions with a parasite prevalence among 2–10 year olds of 10%–50% for maximum 


($2.67) cost of delivery estimate.  


 Median estimate (range) 


 Swiss TPH model Imperial College Model 


Percentage of malaria deaths averted in 
children younger than 5 years 


9.2% (8.7 to 10.1) 11.5% (8.3 to 13.5) 


Percentage of clinical cases averted in children 
younger than 5 years 


13.2% (11.2 to 14.6) 13.3% (12.6 to 15.1) 


Malaria deaths averted per 100,000 fully 
vaccinated children 


417 (205 to 540) 449 (313 to 536) 


Malaria clinical cases averted per 100,000 fully 
vaccinated children 


108824 (46978 to 
121182) 


98174 (57938 to 145881) 


ICER per DALY averted   


   $2 per dose $63 (53 to 150) $66 (55 to 99) 


   $5 per dose $110 (92 to 260) $117 (98 to 173) 


   $10 per dose $188 (156 to 442) $201 (169 to 296) 


ICER per clinical case averted   


   $2 per dose $38 (32 to 58) $19 (12 to 32) 


   $5 per dose $66 (55 to 101) $33 (22 to 57) 


   $10 per dose $113 (94 to 171) $57 (38 to 97) 
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Figure 3. Summary of impact and cost-effectiveness predictions for RTS,S across transmission settings for 


maximum ($2.67) cost of delivery estimate. 


 


Panels in the top row show predictions of impact of A) clinical cases, B) hospitalizations and C) 


malaria deaths avert per 100,000 fully vaccinated children as a function of baseline parasite 


prevalence among 2–10 year olds (PfPr2-10) from Imperial (blue bars) and SwissTPH (mauve bars) 


models. Bars represent the median estimate and error bars the 95% credible intervals. Panels in the 


bottom row show the cost per DALY averted as a function of PfPr2-10 for an assumed cost per dose of 


D) $2, E) $5 and F) $10 for Imperial (blue lines) and SwissTPH (mauve lines) models. Lines represent 


the median estimate and shaded areas the 95% credible intervals. 


Vaccine Coverage 


Predicted vaccine impact has been previously shown to scale linearly with vaccine coverage (Figure 


4). As a result, outputs per 100,000 fully vaccinated children and ICER predictions remain fairly 


constant across the range of coverages (50%–90%). 


Figure 4: Illustration of linear scaling of modelled vaccine impact with respect to vaccine coverage for two 


representative transmission levels (PfPr: 20% and 50%). 
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Each bar shows cumulative number of clinical events averted over 5 years per 1000 children under 5 


for a given coverage. Similar trends are seen for deaths averted. This figure reproduced from 


previous MVIP modelling. 


The tables and figures below include a sensitivity analysis at lower (50%) and higher (90%) 


vaccination coverage. Whilst the absolute predictions of public health impact vary with coverage, 


estimates per 100,000 fully vaccinated children and ICER estimates are insensitive to changes in 


coverage. When varying coverage both the impact and costs also vary linearly, leading to similar 


proportional changes in the numerators and denominators of these estimates (Table 7-8). Small 


differences in the Imperial college model predictions are a result of stochastic variation between 


simulation runs. 


Table 7: Public health impact and cost-effectiveness predictions (medians and range) for 4-dose schedule at 


15 years of follow-up in regions with a parasite prevalence among 2–10 year olds of 10–50% for lower (50%) 


vaccine coverage.  
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 Median estimate (range) 


 Swiss TPH model Imperial College Model 


Percentage of malaria deaths averted in 
children younger than 5 years 


5.7% (5.4 to 6.3) 11.5% (8.3 to 13.5) 


Percentage of clinical cases averted in children 
younger than 5 years 


8.3% (7 to 9.1) 13.3% (12.6 to 15.1) 


Malaria deaths averted per 100,000 fully 
vaccinated children 


417 (205 to 540) 449 (313 to 536) 


Malaria clinical cases averted per 100,000 fully 
vaccinated children 


108824 (46978 to 
121182) 


98174 (57938 to 145881) 


ICER per DALY averted   


   $2 per dose $50 (42 to 120) $52 (43 to 79) 


   $5 per dose $97 (81 to 230) $103 (86 to 153) 


   $10 per dose $175 (146 to 412) $187 (157 to 276) 


ICER per clinical case averted   


   $2 per dose $31 (25 to 46) $15 (10 to 26) 


   $5 per dose $59 (48 to 89) $29 (19 to 50) 


   $10 per dose $105 (87 to 160) $54 (35 to 91) 


 


Figure 5. Summary of impact and cost-effectiveness predictions for RTS,S across transmission settings for 


lower (50%) vaccine coverage for PfPr 3-65%. 


 


Panels in the top row show predictions of impact of A) clinical cases, B) hospitalizations and C) 


malaria deaths avert per 100,000 fully vaccinated children as a function of baseline parasite 


prevalence among 2–10 year olds (PfPr2-10) from Imperial (blue bars) and SwissTPH (mauve bars) 


models. Bars represent the median estimate and error bars the 95% credible intervals. Panels in the 


bottom row show the cost per DALY averted as a function of PfPr2-10 for an assumed cost per dose of 


D) $2, E) $5 and F) $10 for Imperial (blue lines) and SwissTPH (mauve lines) models. Lines represent 


the median estimate and shaded areas the 95% credible intervals. 
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Table 8: Public health impact and cost-effectiveness predictions (medians and range) for 4-dose schedule at 


15 years of follow-up in regions with a parasite prevalence among 2–10 year olds of 10%–50% for higher 


(90%) vaccine coverage.  


 Median estimate (range) 


 Swiss TPH model Imperial College Model 


Percentage of malaria deaths averted in children 
younger than 5 years 


10.3% (9.7 to 11.4) 21% (15 to 23) 


Percentage of clinical cases averted in children 
younger than 5 years 


14.9% (12.6 to 16.4) 23.2% (22.5 to 26.1) 


Malaria deaths averted per 100,000 fully 
vaccinated children 


417 (205 to 540) 446 (308 to 535) 


Malaria clinical cases averted per 100,000 fully 
vaccinated children 


108824 (46978 to 
121182) 


102537 (58622 to 
145484) 


ICER per DALY averted   


   $2 per dose $50 (42 to 120) $53 (42 to 80) 


   $5 per dose $97 (81 to 230) $104 (85 to 155) 


   $10 per dose $175 (146 to 412) $188 (156 to 279) 


ICER per clinical case averted   


   $2 per dose $31 (25 to 46) $14 (10 to 26) 


   $5 per dose $59 (48 to 89) $28 (20 to 50) 


   $10 per dose $105 (87 to 160) $51 (36 to 90) 


 


Figure 5: Summary of impact and cost-effectiveness predictions for RTS,S across transmission settings for 


higher (90%) vaccine coverage. 


 


Panels in the top row show predictions of impact of A) clinical cases, B) hospitalizations and C) 


malaria deaths avert per 100,000 fully vaccinated children as a function of baseline parasite 


prevalence among 2–10 year olds (PfPr2-10) from Imperial (blue bars) and SwissTPH (mauve bars) 


models. Bars represent the median estimate and error bars the 95% credible intervals. Panels in the 


bottom row show the cost per DALY averted as a function of PfPr2-10 for an assumed cost per dose of 
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D) $2, E) $5 and F) $10 for Imperial (blue lines) and SwissTPH (mauve lines) models. Lines represent 


the median estimate and shaded areas the 95% credible intervals. 


Incremental Cost-Effectiveness Ratio 


Figure 1. One-way sensitivity of ICER predictions to cost per dose, cost of delivery and coverage estimates. 


 


Colored bars indicate the minimum (coral) and maximum (teal) cost per event averted when varying 
the cost per dose, cost of delivery or coverage between their minimum and maximum value. Solid 
black lines show model uncertainty for the minimum and maximum estimate. All values are 
summarized over settings with parasite prevalence among 2–10 year olds of 10%–50% and 
presented in comparison with a baseline scenario of $5 per dose, mean cost of delivery estimate and 
80% coverage (vertical black dashed line). It shows that the ICER estimates are most sensitive to 
dose cost, somewhat sensitive to delivery cost and not sensitive to coverage estimates. 


Conclusion 


Both the Swiss TPH and Imperial College models predict a positive public health impact of the 


introduction of RTS,S in settings with PfPr2-10 between 10% and 50% over a 15-year time horizon, as 


well as in the 50-65% range which is consistent with previously published estimates. Although the 


cost per averted cases and cost per DALY have slightly increased respectively, due to the inclusion of 


more comprehensive cost of delivery, RTS,S is still considered cost-effective by general thresholds 


and standards. The predicted cost per DALY averted for RTS,S is higher than estimates for some 


other malaria interventions such as LLINs and IRS (2) but care should be taken when making direct 


comparisons as measures are sensitive to methodology and context. Furthermore, RTS,S has the 


potential to reach/protect those that are not reached by other malaria interventions. It is also 


important to note that RTS,S continues to be evaluated in the context of the consistent use of other 


malaria interventions. 
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Annex 8b: Mathematical modelling to inform policy decisions about a 


seasonal use-case for the RTS,S/AS01 malaria vaccine  


Hayley A Thompson1, Matt Cairns2, Peter Winskill1, Alexandra B Hogan1, Azra C Ghani 


1MRC Centre for Global Infectious Disease Analysis, Imperial College London 
2Faculty of Epidemiology and Population Health, LSHTM 


Summary  


• Population-level modelling indicates that in settings with seasonal malaria transmission  


seasonally targeted RTS,S vaccination (SV)  results in greater absolute reductions in malaria cases 


and deaths over 15 years compared to RTS,S delivery though an age-based Expanded Programme 


on Immunization (EPI) schedule.  


• While SV may avert more cases than EPI, further exploration of SV clinical trial data and model 


results highlights that SV will result in delayed age at first vaccination depending on birth month, 


with the potential for this to leave some children at risk of malaria in their first transmission 


season.   


• Reductions in malaria morbidity and mortality are greatest when vaccines are delivered in 


combination with Seasonal Malaria Chemoprevention (SMC), with SV + SMC predicted to result in 


the largest burden reductions when compared with either intervention implemented 


independently.   


• In seasonal settings with medium to high transmission intensity and the absence of SMC, cost-


effectiveness analysis, while illustrative, suggests that RTS,S vaccination is cost-effective at a cost 


per dose of $5. In the same seasonal transmission settings when SMC is already in use, RTS,S is 


not as cost-effective because benefits and costs are incremental to SMC. When RTS,S is used as a 


complement to SMC, ICERs are higher but of a similar magnitude as those reported elsewhere for 


EPI RTS,S delivery in perennial settings.   


• When considering RTS,S vaccination in seasonal settings the potential achievable coverage will 


likely determine the most beneficial delivery approach locally. In addition, a Hybrid vaccination 


strategy (EPI priming with seasonal fourth and fifth doses) could potentially combine the 


advantages of EPI (maintaining young age at first vaccination) and SV (fourth and fifth dose 


efficacy maximised to peak risk) along with distributional benefits. However further modelling is 


needed to understand the implications of such a schedule.   


Background  


The RTS,S/AS01 vaccine for P. falciparum malaria is being considered for future introduction into the 


EPI childhood vaccination schedule in malaria-endemic regions with perennial transmission. In 


addition, there is potential for this vaccine to be used, either in combination with or separately to 


Seasonal Malaria Chemoprevention (SMC), in regions where malaria transmission fluctuates 


seasonally. The seasonal malaria vaccination Phase 3b clinical trial assessed the relative impact of 


these interventions in two locations in Mali and Burkina Faso. In this report, we use data from the trial 


and an individual-based transmission model of P. falciparum malaria transmission, to estimate the 


impact of a seasonal use-case of the RTS,S vaccine. We consider the population level reductions in 


clinical malaria cases and deaths over 15 years and the cost-effectiveness of several RTS,S strategies 


in the absence of SMC and incremental to SMC. 


Methods  


Model estimates of seasonal intervention impact were validated against the results of the seasonal 


malaria vaccination Phase 3b clinical trial by capturing the site-specific epidemiology at the 


5.9_Malaria


SAGE meeting October 2021 15







administrative-1 level, and implementing the intervention delivery schedules, coverage, and age 


cohorts as reported in the trial.  With several biologically-motivated assumptions about the levels and 


decay of RTS,S and SMC efficacy over time, model outputs aligned closely with trial results (Annex 1.1). 


Without the present capacity for re-fitting, multiple intervention models are presented here to 


represent our uncertainty in intervention effects (Annex 1).  


 


The transmission model was parameterised as set out in Annex 2. Model comparisons were made 


across two seasonality archetypes, characteristic of the seasonality patterns across the Sahel (highly 


seasonal) and Sub-Sahel (seasonal) regions (Figure A5) with a baseline PfPR2-10 between 3-65%. Vector 


control interventions are assumed to remain static over follow up and are therefore reflected in the 


baseline PfPR2-10. Moderate levels of access to care were assumed (Effective coverage (i.e., treatment 


with parasitological cure) for clinical malaria of 45%).Three potential vaccination strategies were 


considered: EPI (age-based primary series and age-based fourth dose), SV (seasonally targeted 


primary series and seasonal fourth and fifth doses), and a Hybrid strategy (age-based primary series 


and seasonal fourth and fifth doses) (Table A2). The model structure cannot currently capture Hybrid 


vaccination strategies, therefore a simplified model of these schedules is presented in Annex 2.1, with 


the main results showing only EPI and SV deployment. Further population-level modelling of a Hybrid 


strategy is underway. Note that EPI is used as a shorthand descriptor of an age-based strategy (i.e. 


delivery of the first three doses between 5 and 9 months of age) and is not meant to imply a different 


role for immunization programs in delivering RTS,S vaccine seasonally.    


RTS,S impact – SV compared to EPI  
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The model simulations showed that SV resulted in greater reductions in cases and deaths than EPI 


vaccination across all endemicity settings in both seasonal and highly seasonal settings over 15 years. 


An additional fifth dose and/or higher fourth and fifth dose efficacy against infection increased this 


impact (Figure 1). 


Considering the effect of seasonality in the absence of SMC, the incremental benefit of SV over EPI 


(defined as the proportion of additional events averted with an SV versus EPI schedule) was larger in 


highly seasonal settings compared to seasonal settings (average 75% additional cases and 64% 


additional deaths averted vs 60% additional cases and 55% additional deaths averted). This is likely a 


result of the burden of malaria being concentrated in a shorter time period in highly seasonal settings 


compared to in seasonal settings where burden is more uniformly spread over 5–6 months. The 


benefit of seasonally targeting vaccines was reduced when considering the impact per 100,000 fully 


vaccinated children due to the increased number of doses delivered in the SV schedule (Figure 1B, 


1D).  


Despite SV resulting in the largest reductions in malaria cases and deaths over the 15-year period, 


modelling results showed EPI be more beneficial than SV during 10–20 months of age (when children 


are at higher risk of severe malaria outcomes), due to the disparity in ages of the first vaccine dose 


between strategies (Annex 2.1). A Hybrid strategy that uses EPI delivery for the primary series could 


potentially be more impactful than SV by preserving a young age at first vaccination and retaining the 


Figure 1 Cumulative clinical cases averted over 15 years as a function of baseline PfPR2-10  (four settings representative of medium 
to high transmission intensity are shown) and seasonality A&C) per population and B&D) per 100,000 fully vaccinated children. 
Coverage is fixed at 80% for the first three doses with a 20% drop off (from the 3rd dose) for the fourth and fifth doses (coverage 
is the same for the 4th and 5th dose). Fully vaccinated children are defined as those receiving the primary series (first three doses). 
EPI- is the four-dose age-based strategy, SV 4&5-dose is the seasonal strategy assuming the original vaccine efficacy profile from 
the Phase 3 RTS,S trials, SV 4&5-dose – updated booster is the seasonal strategy assuming the updated higher efficacy against 
infection for the 4th and 5th dose based on our validation to the seasonal malaria vaccination Phase 3b clinical trial (Annex 1).   
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population level benefits of seasonally targeted fourth and fifth doses that result in greater aggregate 


reductions in morbidity and mortality at older ages (Annex 2.1).  


RTS,S impact with SMC delivery 


The model simulations indicated the combination of RTS,S and SMC to be substantially more impactful 


than either intervention alone in seasonal settings. The combination of SV + SMC resulted in a greater 


number of cases and deaths averted compared to EPI + SMC (Figure 2). The inclusion of SMC alongside 


a vaccination schedule also reduces the effect of disparity in age at first vaccination between SV and 


EPI (Figure A11).  


On average across both seasonality profiles and endemicity levels, SV + SMC averted an additional 
61% more cases than SMC alone, with EPI + SMC averting an additional 31% more cases than SMC 
alone. When interventions were combined, the additional impact of vaccination over SMC was higher 
in seasonal settings , where the burden is spread over more of the year, than in highly seasonal 
settings. This may reflect the greater importance of protection from RTS,S outside the peak 
transmission season, in areas where transmission is less seasonal, when SMC is in place to address the 
burden during the peak months. 
 


 


Cost-effectiveness  


As no seasonal delivery cost data or introduction data is yet available for RTS,S, costs were assumed 


to be equivalent to EPI vaccination costs informed by MVIP data (Annex 3).  


When compared with no-vaccination, no SMC and standard levels of access to treatment and existing 


vector control at an assumed cost per dose of $5, ICERs for RTS,S vaccination alone in seasonal settings 


Figure 2 Cumulative clinical cases and deaths averted over 15 years per population as a function of baseline PfPR2-10 (four 
representative of medium to high transmission intensity are shown) and seasonality. Coverage is fixed at 80% for the first 
three doses with a 20% drop off for the fourth and fifth doses. SMC coverage at 75%. EPI- is the four-dose age-based strategy, 
SV 4&5-dose is the seasonal strategy assuming the original vaccine efficacy profile for the Phase 3 RTS,S trials. SV 4&5-dose 
– updated booster is the seasonal strategy assuming the updated higher efficacy against infection for the 4th and 5th dose and 
synergy the increase in the modelled total RTS,S and SMC efficacy against infection above that of each intervention when 
they are considered alone based on the seasonal malaria vaccination Phase 3b clinical trial.   
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were generally around $100 per DALY averted and less than $35 per case averted for a PfPR2-10 


between 10%-50% for all vaccination schedules (Table 1, Figure A14).  Incremental cost-per-case and 


cost-per-DALY averted for each vaccination schedule were lowest at intermediate to high levels of 


baseline PfPR2-10. Overall, the model estimated that ICERs were marginally lower for all SV schedules 


(i.e. more cost-effective) than for EPI schedules, despite  SV’s higher number of overall doses delivered 


(Table 1, Table A5).  


We also consider whether the addition of RTS,S to SMC is cost-effective relative to 4 monthly cycles 


of SMC alone. The cost-per-additional-case and -DALY averted were lowest at intermediate to high 


levels of baseline PfPR2-10. For an assumed cost per dose of $5, ICERs were generally lower than $160 


per DALY averted and less than $50 per case averted for a PfPR2-10 between 10%-50% (Table 1, Figure 


A15). Again, ICERs were lower for all SV schedules relative to EPI when combined with SMC (Table 1, 


Table A6). ICERs for SV and EPI schedules are higher but of a similar magnitude to those reported 


elsewhere for EPI RTS,S delivery in perennial settings 


 


Table 1. Comparison of cost-effectiveness estimates after 15 years of intervention delivery in regions with a 


PfPR2-10 between 10-50%. Results are averaged across both seasonality profiles. Results presented for a mean 


vaccine delivery cost of $1.62 per dose and unit cost of SMC of $1.07 per monthly cycle.  


 Interventions 


 EPI1 SV1,3 EPI + SMC2 SV + SMC2,3 


ICER per DALY averted 


$2 per dose $58.04 $47.63 $81.58 $60.09 


$5 per dose $112.84 $93.25 $157.63 $117.39 


$10 per dose $204.28 $169.36 $284.59 $212.98 


ICER per clinical case averted 


$2 per dose $17.66 $14.04 $26.30 $18.18 


$5 per dose $34.29 $27.44 $50.80 $35.31 


$10 per dose $62.03 $49.80 $91.67 $64.01 
1Incremental to no SMC and standard levels of access to treatment and existing vector control 
2Incremental to SMC delivery at 75% coverage and standard levels of access to treatment and existing vector 


control 
3Averaged across all SV intervention efficacy and dose models 
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Annex 1 – Model validation results 


Annex 1.1 Seasonal intervention model changes  


The seasonal malaria vaccination Phase 3b clinical trial occurred in two locations in southern Burkina 


Faso and Mali over the years 2017–2020. There were three trial arms: SV alone; SMC alone; and SV 


and SMC combined. We used the Imperial College London malaria transmission model to simulate the 


trial, by capturing the site-specific epidemiology at the administrative-1 level, and implementing the 


intervention delivery schedules, coverage, and age cohorts as reported in the trial.  


  


Figure A1 Model validation results. The datapoints in black are the trial reported pairwise Hazard Ratios for the intervention 
comparisons (Intention-to-treat) listed on the x-axis and the coloured triangles the model predictions. Dashed horizontal line 
represents the trial specified non-inferiority margin at 1.2 for RTS,S compared to SMC alone and the solid line the equivalence limit 
at IRR = 1. Colours represent the validation steps and the intervention efficacy model changes implemented in Annex results and 
Figure A2. Initial model estimate refers to the baseline intervention efficacy models of RTS,S and SMC from previous fittings. Original 
booster represents the RTS,S fourth dose efficacy profile fitted from the Phase III trial data. Updated booster represents increasing 
the efficacy of the fourth and fifth dose to the same level as after the primary series. Combined arm update represents an increase 
in the modelled RTS,S and SMC efficacy above that of each intervention when they are considered alone.  
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Preliminary model validation revealed several inconsistencies between the trial and model results. 


Figure A1 row 1 compares model estimated Incidence Rate Ratios (IRRs) aggregated over both 


countries at four different time points to those reported in the trial. While the model estimated IRR 


between SV and SMC fell within the 95% Confidence Interval of the trial results for Year 1, the model 


underestimated the remaining IRRs across all comparison arms and time points. We explored several 


variations to model parameterisation to investigate these differences.  


Firstly, the RTS,S efficacy profile implemented in these simulations assumes that efficacy following the 


fourth dose does not reach the same levels as after the primary series [1] (Figure A2). However yearly 


trial results suggest that efficacy of additional doses is comparable with that of the primary series 


(Figure A1). This increased efficacy could potentially result from the reduction in time between doses 


from 18 to 12 months having an impact on immune responses or reduced parasite exposure between 


doses over the dry season. Therefore, a modified fourth and fifth dose efficacy model was considered 


in which fourth and fifth dose efficacy reaches the same level as after the primary series (Figure A2). 


The results from this updated efficacy profile fell within or on the edge of the 95% CI of the IRR 


between SV and SMC across all time points (Figure A1 row 2). 


However, the model still underestimated the impact of the combined intervention arms when 


compared to each single intervention alone (Figure A1 row 2). This could be a result of synergies that 


occur when interventions are combined that are not currently captured in the model. For example, 


such synergies could potentially result from the vaccine induced reduction in the liver-to-blood 


inoculum of parasites resulting in more efficient clearance of parasites by SP+AQ.  To test this, a third 


comparison was conducted where we employ the efficacy models shown in red in Figure A2 for the 


combined arm only. With these changes the model results for the combined arm comparisons were 


more closely aligned to the trial results falling within the 95% CI for the majority of time-points (Figure 


A1 row 3).  


Figure A2 Intervention efficacy models. A) Efficacy profile for the seasonal vaccination schedule based on the parameters from 
fitting to Phase III trial data. B) Updated Efficacy profile for the seasonal vaccination schedule whereby the efficacy following the 
fourth and fifth doses returns to the same level as following the primary series but wanes at the rate described by the Phase III 
fitted model of the fourth dose. C) SP+AQ efficacy profile. The red line corresponds to the efficacy profiles selected for the 
combined arm synergy updates. Models were selected through sampling over the parameters draws that describe the uncertainty 
in our efficacy profile and selecting the parameters that brought validation results closest to those reported in the trial. Black lines 
in all three plots correspond to the median parameters that describe efficacy with the shaded areas the 50% and 90% Credible 
Intervals.  
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The trial finding of SV non-inferiority to SMC depends not only on the performance of the vaccine 


under seasonal conditions but also the performance of SMC. SMC programmes with four monthly 


cycles have been shown to be too short for the seasonality patterns in trial locations and five-


monthly cycles are now the standard of care in Hounde, Burkina Faso. If five cycles of SMC had been 


delivered the modelling suggests that the results comparing RTS,S alone to SMC alone would have 


been less favourable for RTS,S, and more favourable for SMC (Figure A3).  


 


1.2 Caveats for interpretation of the trial results, and extension of SV-SMC trial results to 


programme settings 


A potential difference between SMC and seasonal vaccination in a programmatic context, but which 


is not captured by the seasonal malaria vaccination Phase 3b clinical trial, is the incidence prior to the 


first vaccination contact as a result of the age of eligibility for RTS,S vaccination.  Children aged ≥5 and 


<17 months at enrolment in April 2017 were <5 months of age in April 2016, and thus would not have 


been eligible for vaccination prior to the 2016 rainy season.  However, children in the SMC groups 


would have been eligible for SMC once at least 3 months of age (Figure A4). 


 


 


  


Figure A3 Sensitivity analysis of trial comparisons when a fifth round of SMC is included. The datapoints in black are the trial 


reported pairwise Hazard ratios for the intervention comparisons (Intention-to-treat) listed on the x-axis and the coloured triangles 


the model predictions. The dashed horizontal line represents the trial specified non-inferiority margin at 1.2 for RTS,S compared to 


SMC alone and the solid line the equivalence limit at IRR = 1.  
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Figure A4 Timing of episodes of clinical malaria in the RTS,S alone group from the  seasonal malaria vaccination Phase 
3b clinical trial. Clinical malaria defined temperature ≥ 37.5°C, or a history of fever within the past 48 hours, and P. 
falciparum parasitemia ≥ 5,000/mm3. The green line shows the start date of vaccination for children aged between 5-17 
months (April 2017). Grey lines the maximum and minimum ages of these children over time. The blue line indicates April 
2016 the year before vaccination commenced. Red vertical lines show the approximate timing of the 2016 transmission 
season. Given the high incidence among vaccinated children in 2017, 2018 and 2019, there would likely have been a high 
incidence of malaria in 2016 among unvaccinated children, particularly during the peak transmission period which was 
not captured in this trial.  
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Annex 2 – Impact estimates 


The model parameterisation and description is consistent with that in the accompanying perennial 


report: “An update to transmission modelling predictions of the RTS,S/AS01 malaria vaccine’s public 


health impact and cost-effectiveness to include preliminary evidence  on the cost of delivery from the 


Malaria Vaccine Implementation Programme”. 


Table A1 Parameterisation and set-up of the malaria transmission model.  


 


Outcomes and outcome measures 


The outputs considered in this analysis were clinical malaria cases and deaths from malaria. Events or 


events averted are presented per 100,000 population or per 100,000 fully vaccinated children. Fully 


vaccinated children are defined as those receiving the initial primary series. Events averted are 


presented as the cumulative number of events averted over a 15-year period following the 


Transmission 


intensity 


Baseline PfPR2-10 3%, 5%, 10%, 15%, 20%, 25%, 35%, 45%, 55%, 65% 


Seasonality  “Highly Seasonal” archetype based on seasonality patterns in Fatik, Senegal and “Seasonal” 


archetype based on seasonality patterns in Upper East, Ghana.  


Demographics  Constant population size and demography based on the life table for Butajira, Ethiopia, with 


an average life expectancy at birth of 46.6 years.   


Case management  Effective coverage for clinical malaria 45%.  


Vaccine scenarios  2 main vaccination scenarios are considered, routine age-based immunisation with RTS,S 


through the EPI, with primary doses given at 6, 7.5 and 9 months of age with a fourth dose 


at 27 months of age.  


 


Seasonal RTS,S vaccination (SV) primary doses are delivered to all children aged between 5-


17 months old in the three months preceding the transmission season with a fourth dose 


delivered 12 months after the third dose and a fifth dose 24 months after the third dose. A 


4-dose SV and 5-dose SV are considered.  
Vaccine efficacy and 


waning  


Model estimates of RTS,S efficacy are based on fitting to Phase III trial data [1]. All 


vaccination scenarios are run assuming this fitted profile. 


 


In addition, given the results of the model validation several additional changes to the RTS,S 


efficacy profile are considered for seasonal vaccination to represent uncertainty in the 


potential vaccine efficacy under this schedule:  


1. Improved fourth and fifth dose efficacy to replicate the trial results 
2. Improved fourth and fifth dose efficacy and improved efficacy of RTS,S when 


combined with SMC to replicated potential synergies in the trial results.  


Vaccine coverage 80% coverage of the first three doses is assumed with a 20% drop off in coverage of the 
fourth and fifth doses. Total vaccine coverage of 64% presented in the main results. 
Sensitivity analysis in the range 40–72%.   


Other interventions  Predictions assume that ITN, IRS and access to treatment remain at static levels following 
vaccine introduction in all scenarios.  Seasonal Malaria Chemoprevention with SP+AQ is 
explicitly modelled when assessing the impact of vaccination and SMC combined. This was 
modelled as 4 monthly cycles of SMC delivered to children aged 3months-5years old during 
the peak in transmission season. With a coverage of 75% [2]. For vaccination comparisons 
alone we assume no SMC delivery in these settings.  


Time horizon 15 years 
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introduction of vaccine dose 3. Unless otherwise stated events averted are calculated relative to a 


baseline no-vaccination scenario. We report health outcomes for the entire population and 


disaggregated by 1-year age groupings. Outcome measures are presented as the median values of the 


model outputs.  


 


 


  


Figure A5 Rainfall seasonality profiles considered in this modelling analysis. The top panel depicts the annual 


average rainfall of the generalised seasonality archetypes chosen for the analysis in Part 2. The Highly seasonal 


profile is based on rainfall patterns across Fatick, Senegal and the Seasonal profile across Upper East, Ghana. 


The bottom panel compares these archetypes to the rainfall time-series used for the two trial locations 


considered for the analysis in Part 1 Haut-Bassins, Burkina Faso and Sikasso, Mali.  
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2.1 Simplified modelling of potential vaccination strategies in seasonal settings  


The primary modelling analysis looked at two potential vaccination strategies:  EPI (age-based primary 


series and age-based fourth dose) and  SV (seasonally targeted primary series and seasonal fourth and 


fifth doses). However,  a hybrid vaccination strategy (age-based primary series and seasonal fourth 


and fifth doses)may have the advantage over seasonal vaccination of i) preserving a young age at first 


vaccination, and thus ii) avoiding the situation where children have substantial exposure to malaria 


before their first dose of vaccine. A hybrid strategy may also have the advantages over EPI of i) 


maximising the efficacy of the fourth and fifth doses (by timing them according to the time of peak 


risk) and ii) providing scope to give additional doses (which may be easier to do through annual mass 


campaigns than through the EPI). The safety and efficacy of up to seven RTS,S doses (3-dose primary 


series, plus four additional annual doses) will be available from the Seasonal malaria vaccination Phase 


3b clinical trial in mid-2022.  


Table A2 Key features of EPI, Seasonal and Hybrid vaccination strategies 


Vaccine Strategy Potential Advantage(s) Potential Disadvantage(s) 


EPI vaccination: age-
based priming series, 
age-based additional 
doses. 


• Age at first vaccination fixed at 5 or 6 
months of age. 


• Uses existing EPI vaccine infrastructure and 
current contacts to deliver RTS,S.  


• Calendar time of first vaccination varies. In 
seasonal settings, vaccination may occur 
several months before period of peak risk, 
vaccine efficacy may wane in the meantime.  


• In some areas, EPI coverage is very low.  


• No obvious EPI contact for doses beyond 
dose 4. 


 


Seasonal 
vaccination: 
seasonal priming 
series, seasonal 
fourth and fifth 
doses 


• Calendar month of first vaccination fixed.  


• Peak vaccine efficacy of primary series and 
additional doses are aligned with time of 
peak risk.  


• Once the infrastructure for seasonal doses is 
established, it may be possible to provide 
more vaccine doses in childhood. 


• Dose schedule changes could result in 
heightened efficacy of additional doses 
compared to EPI scheduling.  


 


• Age at first vaccination varies from 5-17 
months. 


• Some children will be exposed to the peak 
malaria transmission season prior to their 
first vaccination. 


• Effectiveness / cost-effectiveness of 
additional doses needs further evaluation. 


Hybrid vaccination: 
age-based priming 
series, seasonal 
fourth and fifth 
doses 


• Age at first vaccination fixed at 5 or 6 
months of age.  


• Uses EPI vaccine infrastructure.  


• Peak efficacy of additional doses are aligned 
with time of peak risk.  


• Once the infrastructure for seasonal doses is 
established, it may be possible to provide 
more vaccine doses in childhood.  


 


• Calendar time of first vaccination varies, so 
vaccine efficacy may wane before exposure.  


• In some areas, EPI coverage is very low.  


• Effectiveness / cost-effectiveness of 
additional doses needs further evaluation 


• A decision will be needed about the 
minimum spacing between 3rd and 4th dose. 


 


To investigate the importance of the potential differences between these approaches, a simple model 


of the effectiveness of different vaccine schedules over the first five years of life was set up. The 


intention of these models was not to make quantitative predictions of impact, but rather to 


understand the advantages and disadvantages of the three different potential vaccination approaches 


in a simple framework. 
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Figure A6 below shows a schematic representation of vaccination schedules for children born since 


the initiation of different vaccine programmes. Small black squares show the months at risk for a birth 


cohort of children born between months 1 and 12, over calendar time, as children age. Yellow, orange 


and red shading of these boxes indicates the timing of the first, second and third priming dose of RTS,S, 


respectively. Blue shading indicates the timing of the fourth dose. The months of peak malaria risk 


(which would dictate the scheduling of seasonal vaccination, and SMC) are shown with dashed red 


lines.  


Vaccination schedules shown are:  


• EPI, with age-based timing as in Malawi, with the primary series given at 5, 6 and 7 months 


of age, and fourth dose at 22 months. 


• Seasonal vaccination, with the first dose of the 3-dose primary series given to children at 


least 5 months of age, 3 months prior to the transmission peak, with the fourth dose given 1 


month before the transmission peak, in the subsequent year. 


• Hybrid vaccination, with the primary series given at 5, 6 and 7 months of age, and seasonal 


doses given 1 month before the transmission peak. For illustration here, it is assumed that 


the minimum time between dose 3 and dose 4 would be at least 6 months, but this 


condition could be varied and will need further research to determine optimal timing.  


Figure A6 Schematic showing timing of vaccine doses and SMC by calendar time, and child age, under different 


strategies. The cohort of children born in the first year after implementation of the different strategies is shown 


in bold. Yellow, orange and red shading of these boxes indicates the timing of the first, second and third priming 


dose of RTS,S, respectively.  Blue shading indicates the timing of the fourth dose or SMC delivery.  Green cells 


indicate children who would be aged <3 months at the beginning of the transmission season, but who would 


become old enough to receive SMC later in the SMC period. The months of peak malaria risk (which would 


dictate the scheduling of seasonal vaccination, and SMC) are shown with dashed red lines.   
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An example SMC schedule, targeting the peak 4 months is also shown. Blue cells indicate the months 


in which SMC would be administered.  


Incidence was estimated for each month of age from 0-59 months, for children in the birth cohort 


born between January and December of the first year of implementation. The incidence can be varied 


by calendar month, to capture the impact of different seasonality patterns on the performance of the 


different intervention schedules. The efficacy of RTS,S was assumed to decay as a simple step function, 


as reported in the WHO position paper based on the Phase III data [3]. The efficacy of SMC was 


assumed to be 80% in the month of administration, and 0 otherwise.  


Figure A7 shows the range of seasonality patterns included in the schedule models, based on routine 


HMIS data from different sub-prefectures of Guinea in 2018. Data on confirmed cases of malaria in 


individuals above the age of five years were used,  to avoid any influence of SMC (which is deployed 


in some sub-prefectures of Guinea) on the seasonality patterns.   


 


Figure A8 shows the cumulative incidence by month for the cohort of children born between month 


1 and month 12 after different vaccination programmes are introduced. Scenario 6 (Conakry/Matam) 


is used for illustration. The top three panels show results for vaccination strategies without SMC, and 


the bottom three panels for vaccination strategies in combination with SMC. The cumulative incidence 


in scenarios with no intervention and with SMC alone are shown in all panels, for reference.  


Figure A7 Seasonality patterns used in the schedule modelling, based on data collected by the Guinea PNLP. Percentage 


of the annual burden in 2018 is shown, by calendar month. 
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When single intervention strategies were considered, with a maximum of four doses of vaccine, the 


cumulative incidence was lowest in the SMC alone (reflecting the sustained high efficacy of SMC up to 


five years of age).  The difference in cumulative incidence between the three vaccination strategies at 


five years of age was not large, but slightly favoured SV.  The advantage of Seasonal Vaccination 


increases in more seasonal scenarios and decreases in less seasonal scenarios (results not shown).   


However, an important point is the relative performance of Seasonal Vaccination compared to EPI or 


Hybrid vaccination in the first 24 months (Figure A8B). Due to the delay in first vaccination for SV 


(explained in more detail in Figure A9), there is no benefit of SV until month 19: the SV alone line (blue 


dash) is the same as the no intervention line (solid grey) until this point.  Conversely, the benefit of EPI 


vaccination and Hybrid vaccination is apparent from month 9 onwards, as children who have received 


vaccines at the age of 5, 6 and 7 months begin to benefit from vaccine protection.  The potential for 


EPI or Hybrid strategies to have superior efficacy at young ages, due to younger age at first vaccination, 


could translate into differences in severe malaria cases and deaths and should be considered carefully 


as a potential advantage of these strategies over SV strategies. 
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Figure A8 Cumulative incidence over the first five years of life under different vaccination schedules. Top Panels show cumulative incidence for single intervention 


strategies, expressed as a percentage of the cumulative incidence at 5 years in a scenario with no intervention. Panel A shows cumulative incidence up to 60 months for the 


birth cohort between month 1 and 12, for scenarios with no intervention, SMC alone, and vaccination strategies with up to 4 doses of RTS,S. Panel B shows an enlarged 


version of the hatched area in Panel A.  Panel C shows the same as Panel A, but allowing up to 7 doses of RTS,S in vaccination strategies.  Panel D shows cumulative incidence 


for no intervention, SMC alone, and vaccination strategies with up to 4 doses of RTS,S in combination with SMC. Panel E shows an enlarged version of the hatched area in 


panel D.  Panel F shows the same as Panel D, i.e. vaccination in combination with SMC, but with up to 7 doses of RTS,S. 
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Disaggregating impacts by age in the population model of EPI and SV to investigate this further we 


observed some disparities between EPI and SV. EPI had a greater impact in terms of reducing clinical 


cases and deaths in the first two years of life (children aged <24 months) compared to SV where impact 


was greater and sustained from age 2 onwards (Figure A10). This disparity resulted in a slightly higher 


number of deaths between approximately 10-20 months of age (reflecting the age range when all 


children would have received three doses under EPI, but not all children would have received three 


doses under SV). This is most marked when SV was compared to EPI in seasonal settings. In highly 


seasonal settings, the disadvantage of SV (due to higher age at vaccination) was offset somewhat by 


the higher effectiveness of SV (due to the shorter transmission season) (Figure A11).  


We predict a shift in cases to older ages due to reduced malaria exposure leading to delays in the 


development of natural immunity (Figure A10, Figure A12). This effect is delayed with the introduction 


of a fifth dose in the SV schedule and is of similar magnitude across all vaccination scenarios and 


seasonality profiles. Despite this the overall cumulative impact of all schedules and intervention 


models remains positive over this 15-year horizon in all settings.   


Figure A9 Dosing patterns in the first 24 months, among the birth cohort and differences between SV and EPI/Hybrid 


vaccination. The EPI and Hybrid strategies use EPI vaccination contacts for the primary series, so ensures the first dose of 


vaccine is given at five months of age (with the schedule used in the MVIP study in Malawi) or at 6 months of age (using 


the schedule used in Ghana and Kenya, not shown here). With SV, in month 4 (blue arrow, marked 1), when the three-


monthly doses of the primary series would begin prior to the first rainy season, no children born since the programme 


began would have reached the age of five months, so no children from the birth cohort would be eligible for vaccination 


at that time.  At the corresponding time the following year, month 16, (blue arrow, marked 2), most children from the 


birth cohort would have reached the age of 5 months and be eligible for vaccination.  Children from the birth cohort born 


in December (month 12) would have reached only 4 months of age by the time of the pre-season vaccination (in month 


16), so would not be eligible for first vaccination until the subsequent season (this would occur in month 28, not shown 


here).   
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Figure A10 Cumulative number of clinical cases (top row) and deaths (bottom row) averted over 15 years for individuals up to 20 years old in 1-year age bands.The total cases 


averted are shown per 100,000 population for both seasonality settings. Results are presented for 4 transmission intensity levels.  
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Figure A11 Deaths averted in a single one-year cohort of children. Columns represent four of of representative 


baseline PfPR2-10  levels. All SV scenarios are represented by the blue line as impact is consistent following the 


primary series. Results are presented for a Seasonal setting (top row) and a Highly Seasonal setting (bottom 


row).  
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Figure A12 Cumulative number of clinical cases (top row) and deaths (bottom row) averted over 15 years for individuals up to 20 years old in 1-year age bands.The total cases 


averted are shown per 100,000 population for both seasonality settings. Results are presented for 4 transmission intensity levels.  
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Sensitivity analysis to vaccine coverage 


Outputs per 100,000 fully vaccinated children remain consistent across the range of coverages (50%–90%) 


(Figure A13) as vaccine impact scales approximately linearly with vaccine coverage (Figure A13). 


 


Figure A13 Impact of primary dose vaccine coverage on health outcomes. Outcomes are cumulative over 15 years 


and averaged over all baseline PfPR2-10 (3%-65%). Coverage of the additional fourth and fifth doses was set to 80% 


of the primary series.   
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Annex 3 – Cost effectiveness  
When considering vaccine introduction alone in seasonal settings, estimates of the incremental cost per 


clinical case or DALY averted were made in comparison to baseline no vaccination scenarios with standard 


levels of access to treatment and existing vector control. The vaccine alone scenario assumes no access 


to SMC. When considered in combination with SMC, cost-effectiveness estimates were made in 


comparison to baseline SMC delivery at 75% coverage and standard levels of access to treatment and 


existing vector control, so results are incremental to SMC. SMC cost estimates were informed by Gilmartin 


et al [4](Table A3). Data used for the cost-effectiveness analysis are presented in the tables below. Costs 


were aligned with the perennial estimates report (“An update to transmission modelling predictions of 


the RTS,S/AS01 malaria vaccine’s public health impact and cost-effectiveness to include preliminary 


evidence  on the cost of delivery from the Malaria Vaccine Implementation Programme”).  


Table A3 Costing data considered in this analysis. All data presented US$.  


Cost per vaccine dose Cost per vaccination 
including vaccine cost* 


Cost of delivery per dose 
(economic, recurring)± 


Total cost per dose 


Mean Min Max Mean Min Max 


$2 $2.69 $1.62 $0.96 $2.67 $4.31 $3.65 $5.36 


$5 $6.52 $1.62 $0.96 $2.67 $8.14 $7.48 $9.19 


$10 $12.91 $1.62 $0.96 $2.67 $14.53 $13.87 $15.58 


* Includes vaccines, injection and reconstitution syringes, safety boxes, freight, insurance and wastage as per Penny 


et al [5].  


± The recurring cost of delivery excludes the initial set-up costs related to RTS,S introduction and delivery and may 


be more representative of the program costs in the long run. Reflect interim data from three MVIP countries 


averaged. The mean, min and max delivery cost values represent average, minimum and maximum values, 


respectively, across the three MVIP countries. 


 


Table A4 Non-vaccine related costs 


Intervention Unit cost  Description 


SMC with SP+AQ  
$1.07 per child per monthly 
course [4] 


Weighted average recurrent economic cost of 
administering four monthly SMC cycles during 
the ACCESS SMC program. Averaged over 
different delivery approaches, inflated to $US 
2021. 


Clinical malaria case 
management 


$1.47 [5] 
Costs are estimated by severity of illness and 
cover first-line antimalarial drugs, diagnostics, 
and related supplies including freight and 
wastage. We assumed full compliance and 
adherence with the age dosage. 


Severe malaria case 
management 


$22.41 [5] 


 


Figure A14A presents the incremental cost-per-case and cost-per-DALY averted for each vaccination 


schedule compared with no vaccination and standard levels of access to treatment for an assumed cost 


per dose of $5 over a range of baseline PfPR2-10. Figure 14A assumes no access to SMC. Figure A14B 


presents the incremental cost-per-case and cost per-DALY averted for each vaccination schedule in 
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combination with SMC compared to SMC and standard levels of access to treatment. Figure 15 presents 


these same estimates for an assumed cost per dose of $2, $5 and $10.   
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Figure A14 Summary of cost-effectiveness estimates for different RTS,S vaccination schedules A) when 
delivered alone ICERs relative to no-vaccination and B) when delivered with SMC ICERs relative to SMC. 
Cost-per-case and cost-per-DALY averted as a function of baseline PfPR2-10 for a vaccine cost of $5. Lines 
represent model median estimates assuming a mean delivery cost of $1.62. SMC cost per child per monthly 
course of $1.01.  
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Figure A15 Summary of cost-effectiveness estimates for different RTS,S vaccination schedules A) when 
delivered alone ICERs relative to no-vaccination and B) when delivered with SMC (bottom two rows) ICERs 
relative to SMC. as a function of baseline PfPR2-10 for different vaccine costs of $2, $5, and $10. Lines represent 
model median estimates assuming a mean delivery cost of $1.62. SMC cost per child per monthly course of 
$1.01 


Figure A15 Summary of cost-effectiveness estimates for different RTS,S vaccination schedules A) when 
delivered alone, ICERs relative to no-vaccination and B) when delivered with SMC (bottom two rows), ICERs 
relative to SMC. as a function of baseline PfPR2-10 for different vaccine costs of $2, $5, and $10. Lines represent 
model median estimates assuming a mean delivery cost of $1.62. SMC cost per child per monthly course of 
$1.01 
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Sensitivity of cost-effectiveness estimates to cost of delivery inputs 


Table A5 Comparison of cost-effectiveness estimates across cost-of-delivery ranges for different 


vaccination schedules without SMC delivery after 15 years in regions with a PfPR2-10 between 10-50%. 


Results are averaged across both seasonality profiles. ICERs are calculated relative to no-vaccination and 


standard levels of access to treatment and existing vector control. 


 Interventions 


 EPI SV (averaged over all models)  


 
Min cost 
of delivery 
$0.96 


Mean cost 
of delivery 
$1.62 


Max cost 
of delivery 
$2.67 


Min cost 
of delivery 
$0.96 


Mean cost 
of delivery 
$1.62 


Max cost 
of delivery 
$2.67 


ICER per DALY averted 


$2 per dose $48.59 $58.04 $73.06 $39.77 $47.63 $60.14 


$5 per dose $103.39 $112.84 $127.87 $85.39 $93.25 $105.76 


$10 per dose $194.83 $204.28 $219.31 $161.50 $169.36 $181.87 


ICER per clinical case averted  


$2 $14.80 $17.66 $22.22 $11.73 $14.04 $17.71 


$5 $31.43 $34.29 $38.85 $25.14 $27.44 $31.11 


$10 $59.17 $62.03 $66.59 $47.50 $49.80 $53.48 


 


Table A6 Comparison of cost-effectiveness estimates across cost-of-delivery ranges for different 


vaccination schedules combined with SMC delivery after 15 years in regions with a PfPR2-10 between 10-


50%. Results are averaged across both seasonality profiles. ICERs are calculated relative to SMC with 


standard levels of access to treatment and existing vector control.  


 Interventions 


 EPI + SMC SV (averaged over all models) + SMC  


 
Min cost of 
delivery 
$0.96 


Mean cost 
of delivery 
$1.62 


Max cost of 
delivery 
$2.67 


Min cost of 
delivery 
$0.96 


Mean cost 
of delivery 
$1.62 


Max cost of 
delivery 
$2.67 


ICER per DALY averted 


$2 per dose $68.43 $81.58 $102.40 $50.23 $60.09 $75.80 


$5 per dose $144.52 $157.63 $178.50 $107.52 $117.39 $133.10 


$10 per dose $271.48 $284.59 $305.46 $203.11 $212.98 $228.69 


ICER per clinical case averted  


$2 $22.06 $26.30 $33.02 $15.14 $18.18 $22.82 
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$5 $46.58 $50.80 $57.51 $32.34 $35.31 $40.03 


$10 $87.45 $91.67 $98.39 $61.05 $64.01 $68.73 
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INFLUENZA VACCINES 


Purpose of session 
The purpose of the influenza session is to seek SAGE advice on the revision of the global policy on 
the use of seasonal influenza vaccines and the subsequent update of the WHO position paper on 
influenza vaccines. SAGE will specifically be asked for its advice on the following issues that are 
tentatively proposed by the SAGE Working Group on Influenza as requiring specifics 
recommendations or statements: 


• Revision of the target groups previously identified in the 2012 WHO position paper on
influenza;


• Impact of repeat influenza vaccination;
• Effectiveness of quadrivalent influenza vaccines versus trivalent influenza vaccines; and
• Research priorities.


These topics will be further discussed and finalized during upcoming Working Group calls. 


Background description 


Safe and effective influenza vaccines are part of broader influenza prevention and control efforts, 
which also include non-pharmaceutical interventions and therapeutics, and have been 
recommended by WHO for decades. The current WHO influenza vaccine policy, which is outlined in 
the 2012 WHO vaccine position paper1, identifies a number of target groups for priority use of 
influenza vaccines, including pregnant women as the highest priority, with other priority groups 
being children, older adults, individuals with underlying medical conditions, and health workers in no 
particular order.  


Given the advancements in the field of influenza vaccines and vaccination since 2012, the SAGE 
Working Group on influenza was established in December 2017. Its terms of reference include the 
review of scientific evidence and relevant programmatic considerations to assess whether there is 
sufficient evidence to inform a revision of the global policy on the use of influenza vaccines, and for 
subsequent updating of the WHO position paper on influenza vaccines from 2012.  


Specifically, the Working Group was asked to review the following elements: 


• The evidence on the effect of prior immunization on the efficacy and effectiveness of
seasonal influenza vaccines, and whether a change in policy would result in improved public
health outcomes;


• The evidence on the effectiveness of adjuvanted seasonal influenza vaccines in paediatric
populations;


• The evidence on the effectiveness of improved formulations for influenza vaccines for older
adults and other risk groups; and


• The evidence on the effectiveness of live-attenuated influenza vaccines.


1 Available at: https://www.who.int/wer/2012/wer8747.pdf?ua=1. 
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In addition to the above topics, the SAGE Working Group on influenza reviewed scientific evidence 
and relevant programmatic considerations for the following: 


• The relative effectiveness of quadrivalent versus trivalent influenza vaccine formulations;
and


• The relative effectiveness of egg-based influenza vaccines versus non-egg-based influenza
vaccines (i.e. cell-based and recombinant protein influenza vaccines)
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Glossary 
AHR  Adjusted hazard ratio  
AIDS  Acquired Immunodeficiency Syndrome  
ALRI  Acute Lower Respiratory Infection 
ART  Antiretroviral therapy 
CBER  Center for Biologics and evaluating research (FDA) 
CDC  Centers for disease Control and Prevention (USA) 
COVID-19  (Human) Coronavirus disease in 2019, caused by SARS-CoV-2 
DTP  Diphtheria, Tetanus, Pertussis Vaccine  
EMA  European Medicines Agency 
ERLs  (WHOs) Essential Regulatory Laboratories  
FDA  Food and Drug Administration (USA) 
GAVI  The GAVI alliance (formerly the Global Alliance for Vaccines and Immunisation) 
GBS  Guillain-Barré Syndrome  
GISRS  (WHOs) Global Influenza Surveillance and Response System 
HA   Haemagglutinin 
HI   Haemaggluination inhibition (antibody) titers 
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I. Introduction 
The World Health Organization’s (WHO) Strategic Advisory Group of Experts (SAGE) on Immunization 
is charged with reviewing evidence and making evidence-based policy recommendations concerning the 
use of vaccines and vaccination programs to prevent disease and promote health.  Although its 
recommendations are intended to have a global reach, SAGE’s primary audience is comprised of those 
responsible for making policy decisions concerning vaccines and vaccination programs in resource poor 
and middle income countries. These often lack their own well-supported systems for reviewing the 
scientific evidence related to vaccine preventable diseases including the efficacy, effectiveness, and 
safety of available vaccines as well as the costs and likely impact of vaccination programs. 
 
SAGE is comprised of individuals selected for their knowledge, experience, and expertise relating to 
vaccines and vaccine preventable diseases, especially in the low and middle income setting, representing 
such diverse fields of knowledge as clinical medicine, immunology, public health, epidemiology, and 
health economics, among others.  SAGE is supported by technical experts at WHO and other 
organizations (e.g. GAVI, CDC, UNICEF, etc.), but often relies on formally appointed working groups to 
collect and review relevant scientific evidence and to propose policies for consideration by the committee 
at its bi-annual meetings in Geneva.  SAGE Working Groups and SAGE itself typically include 
individuals with a wide range and depth of knowledge about the subject matter being considered. 
 
A SAGE Working Group on influenza was established in December 2017.1 Its terms of reference include 
the review of scientific evidence and relevant programmatic considerations to assess whether there is 
sufficient evidence to inform a revision of the global policy on the use of influenza vaccines, and for 
subsequent updating of the WHO position paper on influenza vaccines from 2013.  
Specifically, the Working Group was asked to review the following elements:  
1. The evidence on the effect of prior immunization on the efficacy and effectiveness of seasonal 
influenza vaccines, and whether a change in policy would result in improved public health outcomes; 
2. The evidence on the effectiveness of adjuvanted seasonal influenza vaccines in paediatric populations; 
3. The evidence on the effectiveness of improved formulations for influenza vaccines for older adults and 
other risk groups; 
4. The evidence on the effectiveness of live-attenuated influenza vaccines. 
 
This background document, provided by the SAGE Working Group on Influenza, based on a briefing 
document provided by Prof A. Reingold, and revised by Prof G. Grohmann, summarizes the critical 
evidence for review by SAGE. 
 
2. Purpose and Scope of the background document, Assumptions Made, and Approach Taken 
The purpose of this briefing document is to provide SAGE with an up-to-date and balanced compilation 
of what is and is not known about the burden of disease and mortality attributable to influenza virus 
infection; the efficacy, effectiveness, and safety of available influenza vaccines, including newly 
available vaccines; and the impact, cost-effectiveness, and cost-benefit of influenza vaccination 
programs.   
 


 
1 SAGE Working Group on Influenza. www.who.int/immunization/policy/sage/sage_wg_influenza_dec2017/en/, accessed 
February 2020. 
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Because of the vastness of the published scientific literature concerning the various sub-topics; the 
limited time and resources available to compile this briefing document; and the availability of existing 
reviews, meta-analyses, and other compilations, no effort was made to perform a complete and 
comprehensive review of all the relevant original research publications related to the various sub-topics.  
Furthermore, while references to high quality and influential reviews and meta-analyses, as well as 
selected pivotal individual studies are provided, many generally accepted observations and findings on 
which there is a consensus in the scientific community, as evidenced by presentation in textbooks and 
reviews, are not referenced in the text. 
 
The emphasis of this review of evidence is on findings from or likely to be pertinent to low and middle 
income settings.  However, as much of what is known about influenza and influenza vaccines comes 
from studies done in and observations made in high income countries, reference is often made to such 
studies and observations.  Because the laboratory methods used to test for or confirm the role of influenza 
viruses in various illnesses; the technologic approaches to producing influenza vaccines; and the 
epidemiologic methods to assess vaccine efficacy, effectiveness, and safety have all evolved substantially 
over the past 60 years, especially in the past 15-20 years, the present review focuses on and gives more 
weight to studies conducted and observations made more recently.   
 
This review addresses seasonal influenza and does not cover in depth issues related to pandemic 
influenza or zoonotic infections. 
 
Finally, this background document assumes that there will be increasing use of or reliance on cell-based 
technologies to produce influenza seed viruses and vaccines in the future, including recombinant protein 
vaccines and live-attenuated influenza virus vaccines. In addition, (cell-based) adjuvanted inactivated 
influenza vaccines and high dose inactivated vaccines for older adults is also expected to be widely used 
in the future. It is noted that a “universal” influenza vaccine (i.e. a vaccine offering protection against all 
influenza A and/or B strains and lineages) is not yet in the offing, meaning that the current approach to 
forecasting which influenza virus strains will be circulating and causing disease and then formulating and 
deploying vaccines that contain (or are designed to provide protection against) those strains will continue 
to be relevant. It is further noted that, novel vaccines, such as mRNA, DNA, and viral vectored vaccines 
for influenza vaccines, are also being studied, especially in the light of the success for SARS-CoV-2 
(COVID-19) vaccines, which have been now registered and used successfully within a very short 
developmental timeframe. Such novel vaccine approaches, if successful for influenza vaccines, may offer 
opportunities for developing countries to manufacture cost-effective vaccines locally in a timely manner.  
 
3. Background 
A. Influenza Viruses 
Influenza viruses, which belong to the family Orthomyxoviridae, are single-stranded RNA viruses that 
are classified into four distinct types, A, B, C, and D, based on major antigenic differences. Influenza C 
viruses are infrequent causing only mild illness and are not considered to be of clinical or public health 
significance and are not discussed here. Influenza D has only been identified in cattle. 
 
Influenza A viruses can be subtyped based on the antigenic and genetic characteristics of surface 
glycoproteins, including 18 haemagglutinins (HA) and 11 neuraminidase (NA) subtypes.  While 
influenza A viruses of HA subtypes 1-16 and NA subtypes 1-9 have been recovered from various avian 
species, novel HA subtypes 17-18 and NA subtypes 10-11 have been recovered only from bats; however, 
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among the influenza A viruses, only H1N1, H2N2, and H3N2 subtypes have been documented to have 
produced globally widespread infections in humans causing significant seasonal epidemics and global 
pandemics. It is noteworthy that H2 viruses have not been detected in humans since 1968 but do persist 
in animals and birds.   
 
All influenza viruses undergo antigenic drift, a process involving the accumulation of minor antigenic 
changes through changes in the amino acid sequences in the major antigenic sites on the HA and NA 
molecules.  As these changes accumulate, new variants are less and less likely to be neutralized by 
antibodies generated in response to infection with (or vaccination against) a previously circulating strain 
of the virus, resulting in the need for formulation of new vaccines and repeated immunization to protect 
against new strains.  Typically, only one or two subtypes of influenza A predominate in human 
populations during a given influenza season.   
 
While different subtypes of influenza B virus have not been described here, two antigenically different 
lineages, Victoria and Yamagata lineages, exist and are relevant with regard to formulation of influenza 
vaccines but not relevant as a serious pandemic threat to human health; generally, one of these lineages is 
predominate at any one time. However, different A subtypes (H1, H3) and B virus lineages may also 
predominate in different geographic areas during any one season, which may also affect overall vaccine 
effectiveness (VE). 
 
Influenza A viruses can also undergo rapid changes in their antigenic make up, a process referred to as 
antigenic shift. Exchange of genetic information by multiple strains of influenza A virus co-infecting the 
same host (e.g. a swine or avian species or possibly humans) is thought to be the mechanism whereby 
antigenic shift occurs.  Both zoonotic swine viruses and avian viruses present constant pandemic threats 
to humans. The result of such antigenic shift can be the appearance of a novel influenza A virus that not 
only is readily transmissible from person-to-person and potentially pathogenic in humans, but a strain 
against which many or most persons lack neutralizing antibodies.  If an antigenically similar strain was in 
wide circulation many decades earlier, older individuals who were alive at that time and infected with a 
similar strain may still have some level of residual protection, but everyone born since that time may be 
fully susceptible to infection with the new strain, resulting in a pandemic in which the young are 
generally at greatest risk of illness (e.g. for influenza H2N2, anyone born after 1968 would have no 
immunity). The emergence of a reassortant swine H1N1 virus in 2009 (pH1N1) caused a worldwide 
pandemic in humans; however, the virus was of low pathogenicity and severity. Predicting when such an 
antigenic shift will occur and the antigenic characteristics of resulting strains, which might allow for the 
advance production and early use of effective vaccines, is not currently possible, however, it is 
noteworthy that several groups are using bioinformatics to potentially track pathogen evolution, including 
for influenza viruses.  Such approaches use viral genomes databases together with data on geographic 
information, serology, or host species and interactive visualization platforms giving a real-time view into 
the evolution and spread of a range of viral pathogens of high public health importance [1-3].  
 
Recent Zoonotic and pandemic threats. 
Influenza A viruses have been recovered from diverse mammalian species, such as pigs, horses and seals, 
and there is concern that influenza A subtypes that cause widespread infections in avian species resulting 
in thousands of outbreaks worldwide (e.g. H5, H7, H9 subtypes) could mutate or reassort with other 
influenza viruses, replicate in humans, and be efficiently transmitted from person-to-person, while 
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retaining their pathogenicity. The emergence and circulation of such novel viruses would pose a threat to 
human health.   
 
While H5N1 viruses pose a continuing threat in this regard with a case-fatality rate of around 60%, H7 
viruses also pose a threat as they are abundant in avian species, endemic in poultry (often causing 
asymptomatic infection), and several have emerged in humans. The emergence of these low-pathogenic 
H7 viruses has had significant economic impacts on the poultry industry and pose continuous economic 
and epidemic threats to developing country producers [4]; moreover, the  emergence of  zoonotic H7N9 
in China caused seasonal waves of disease in humans with a case-fatality rate of 39% [5]. In addition, the 
transmission of some H7 viruses via the ocular route in humans causing (ocular) complications has also 
been identified suggesting that eye protection and treatments need also be considered as mitigating 
strategies [6-8].  
 
B. Epidemiologic Features of Influenza 
Influenza infections, including sub-clinical infections, occur all year round but exhibit a pronounced 
seasonal cycle in temperate regions over winter/Spring periods, while in tropical settings there may be 
either multiple peaks each year (e.g. during rainy seasons), prolonged influenza seasons, or no discernible 
seasonality [9]. Household transmission of influenza occurs frequently in the tropics and studies have 
shown that influenza virus survival and aerosol transmission efficiency are improved when temperature 
and humidity are low, which in part explains why influenza epidemics peak in winter in temperate 
regions [10-12].  
 
However, recent laboratory and epidemiological evidence suggests that while low specific humidity 
conditions facilitate the airborne survival and transmission of the influenza virus in temperate regions, 
this relationship is unlikely to account for the epidemiology of influenza in tropical and subtropical 
regions where epidemics often occur during the rainy season or transmit year-round without a well-
defined season [13]. The study by Tamerius JD et al (2013), assessed the role of specific humidity and 
climatic variables on influenza virus seasonality using models for data from temperate, subtropical and 
tropical climates; 78 study sites were sampled globally. They found that there are two types of 
environmental conditions associated with seasonal influenza epidemics: “cold-dry” and “humid-rainy”, 
confirming that influenza activity peaks during the cold-dry season when specific humidity and 
temperature are at minimal levels, but for sites where specific humidity and temperature did not decrease, 
seasonal influenza activity was more likely to peak in months when average precipitation were > 150 mm 
per month. Their findings provide a simple climate-based model rooted in empirical data which could be 
used to predict the occurrence of seasonal epidemics in a variety of setting[13]. In a recent modelling 
study from Hong Kong, Yuan et al (2021) also showed that climate drivers such as humidity and 
temperature play a key role in influenza transmission dynamics in the tropics, as they do for temperate 
regions, but that humidity alone was insufficient to explain the bi-annual epidemics observed in the 
tropics and subtropics. They constructed a number of mechanistic models to test the impact of climate 
drivers under different circumstances using Hong Kong surveillance data collected over 20 years and 
showed that temperature moderates the bimodal effect of humidity on influenza transmission. Such 
simple models could be applied to data from other tropical regions to improve influenza forecasting [14].  
 
Information on the impact of influenza in most tropical countries remain scarce and most scientific 
evidence on vaccine use and effectiveness and burden of disease in the tropics comes from South 
America, the Caribbean, and Asia with large parts of Africa under-represented (<1%); however, the 
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emergence of influenza A (H5N1) since 1997 and the 2009 H1N1 pandemic (pH1N1) provided 
significant data on influenza patterns and impact in many of these countries.  
 
In a review by Young and Chen (2020) the impact of seasonal influenza in Asia was found to be under-
appreciated with surveillance data lagging compared to other tropical regions. Moreover, a wide variety 
of influenza circulation patterns in Asia was identified, which had some relationship to the range of 
climates, but its direct effect on the burden of disease is not clear. The reviewers suggested that current 
influenza vaccines may need to be administered more frequently than annually to help control epidemics 
and called for access to new vaccines with enhanced immunogenicity and effectiveness for Asian 
countries [15].   
 
In a WHO publication and subsequent paper by Hirve et al (2016) the use and effectiveness of seasonal 
influenza vaccine in tropical and subtropical countries was reviewed, together with the ability of such 
countries to take informed decisions on influenza vaccination [16, 17]. It was found that 74 countries in 
tropical areas (representing some 60% of the world's population) did not have a seasonal influenza 
vaccination policy, and that 38 countries used the WHO recommended Northern Hemisphere influenza 
vaccine recommendation and 21 countries used the Southern Hemisphere recommendation. The evidence 
however suggested that the vaccine formulation recommended by the WHO may not be appropriate for 
some tropical countries, especially those nearer to the equator, and countries with a large latitudinal 
spread; indeed, for most tropical countries the Southern Hemisphere formulation is generally more 
appropriate due to timing and supply factors. Moreover, only 46 countries targeted children while 57 
targeted the elderly with influenza vaccine supply increasing twofold since the emergence of influenza 
pH1N1; however, coverage remained lower than five per 1000 population. While the evidence on VE 
was scarce, VE against laboratory-confirmed influenza in the tropics ranged from 0% to 42% in the 
elderly, 20-77% in children, and 50-59% in healthy adults. Furthermore, vaccination of pregnant women 
with seasonal influenza prevented laboratory-confirmed influenza in mothers (50%) and their infants <6 
months (49-63%). The authors concluded that guidelines on vaccine composition, priority risk groups 
and vaccine availability in tropical countries all need to be strengthened, especially the evidence-base 
required for making informed decisions on the introduction and expansion of influenza vaccines. In 
addition, the cost-effectiveness and practicality of the use of influenza vaccine needs to be demonstrated 
in some tropical countries together with understanding the local barriers to vaccine uptake, including 
knowledge gaps, financial barriers and cultural attitudes [13]. 
 
The epidemiologic features of influenza virus-related illness are complex and can vary substantially, 
depending on the level and distribution of immunity (i.e. neutralizing antibodies) against circulating 
influenza strains in the population.  Immunity may arise as a result of prior infection with an antigenically 
similar strain or of immunization with a vaccine comprised of influenza strains or antigens that induce 
protective immunity. Thus, for example, the epidemiologic features (e.g. the age distribution of cases, the 
age-specific incidence rates, etc.) may be different in the setting of an influenza pandemic (when a large 
or very large proportion of the population across the age spectrum is susceptible) than in the setting of an 
annual epidemic, when a high proportion of certain segments of the population may have partial or full 
immunity to the circulating strain(s).   
 
Influenza virus is primarily spread through a combination of respiratory droplets and aerosols, both 
generated by coughing and sneezing; these two mechanisms account for most transmissions of influenza 
virus in the settings where it is most common – in the home, in schools, and in various other settings 
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where people congregate and interact.  While there is evidence that influenza virus can also be 
transmitted on hands and fomites, and survive briefly on surfaces, these routes of transmission are not 
significant in spreading influenza viruses in the community [18]. 


 
There is substantial evidence that school-age children are central to the spread of influenza viruses in the 
community, in turn infecting both adults and pre-school age children at home.  During seasonal 
epidemics, which typically peak in a given community within two to three weeks and abate within eight 
to ten weeks, school absenteeism typically increases before work place absenteeism.  Furthermore, 
experience in Japan suggests that achieving high levels of influenza vaccination among school-age 
children may reduce transmission of the virus in the community at large (i.e. provide an element of 
“herd” or indirect protection to other age groups), although other studies have shown little or no indirect 
effect of vaccinating school-age children on the risk of influenza in other age groups [19-21].  In addition, 
there is evidence that the pattern of influenza virus transmission in communities is linked to the opening 
of schools and that temporary school closings can delay, but not prevent, such transmission [22].  There 
is increasing evidence that strictly enforced isolation and quarantine may slow the introduction and 
spread of a new pandemic strain of influenza virus as well as seasonal influenza viruses, although such 
measures are very difficult to impose in most “real world” settings in most countries and may not be 
feasible for seasonal influenza epidemics [23]; however, recent experience in Australia, New Zealand, 
Singapore and Taiwan, with the current SARS-CoV-2 (COVID-19) pandemic, has shown that strict 
adherence to non-pharmaceutical interventions such as, isolation/quarantine of infected persons, together 
with social distancing, improved hygiene practices, contact tracing and testing, and international flight 
restrictions, can been successful in controlling virus spread [24]. In addition, a recent study in China 
showed that the effect of non-pharmaceutical interventions to COVID-19 on the incidence of influenza 
and Mycobacterium tuberculosis infections likely reduced influenza transmission significantly and had 
some effect on Mycobacterium tuberculosis transmission in 2020 [25]. Furthermore, data from Australia 
showed that such interventions temporarily eliminated influenza in the community [26].  Studies on viral 
interference, i.e. whether or not the presence of SARS-CoV-2 would supplant influenza infection in the 
community, have yet to be done; however, in a small study in China, conducted during  the early part of 
the COVID-19 pandemic, found that coinfection of SARS-CoV-2 and influenza A virus was common, 
and that patients coinfected with SARS-CoV-2 and influenza B virus had a higher risk of developing 
poor outcomes [24].  Other reports also showed similar results; however, patient numbers studied were 
small [27, 28].   
 
C. Influenza Virus-related Clinical Outcomes 
Infection with influenza virus often produces no signs or symptoms of acute illness, although these 
asymptomatic individuals can shed the virus and transmit it to others; however, in the absence of 
coughing and sneezing transmission is unlikely and transmission via fomites, while possible, is not 
frequently reported.  In uncomplicated symptomatic individuals, the typical illness is acute in onset and 
characterized by fever, chills, dry cough, rhinorrhoea and a variety of other manifestations (e.g. headache, 
sore throat, myalgias, etc.), although fever may be absent in some individuals, especially the elderly or 
immunosuppressed.  Furthermore, the clinical picture can be “atypical,” especially in infants and young 
children, in whom gastrointestinal manifestations may predominate (including nausea and vomiting) 
together with respiratory symptoms.  Untreated, the acute illness typically lasts three to seven days, 
although longer-lasting fatigue and lassitude can persist for 2 weeks.  
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While primary pneumonia due to influenza virus is uncommon, influenza virus infections can be 
associated with a multitude of complications, especially in the very young and the elderly, particularly 
elderly individuals with various underlying chronic conditions, such as chronic obstructive pulmonary 
disease, congestive heart failure, chronic kidney disease, asthma, and diabetes.  Influenza can produce 
exacerbation of these conditions; moreover, potentially life-threatening secondary bacterial pneumonias, 
especially those caused by S. pneumoniae, H. influenzae, S. aureus, and meningococcal disease can 
follow an acute influenza illness.  Some of these illnesses may not present with evidence of an influenza 
virus infection, and therefore it can be difficult to determine whether they are associated with an initial 
bout of influenza. Other well-described complications involving the respiratory tract include otitis media, 
bacterial sinusitis, and croup, although attributing episodes of these illnesses to an initial influenza virus 
infection may be challenging due to limited laboratory test results. 
 
Influenza infection is known to exacerbate asthma especially in children, triggering asthma attacks and 
worsening symptoms. In an early retrospective cohort study influenza vaccine protected children from 
asthma exacerbations [29], and in a review by Schwartze et al. (2017) the authors concluded that there 
was an association between influenza and acute asthma exacerbations in children, but there was no 
significant association in adults; the authors further noted that while all asthma patients showed good 
immunogenicity data after vaccination with good safety profiles, children received the most benefit from 
vaccination reducing influenza illness and asthma related morbidity [30].  
 
Influenza can also cause complications outside the respiratory tract, although a clear link to influenza 
virus infection can be difficult to establish; especially for myositis, staphylococcal toxic shock syndrome, 
Guillain-Barré Syndrome (GBS), as well as myocarditis and pericarditis and neurological conditions, 
among others.  On rare occasion, when aspirin is given to treat influenza illness in children, Reye’s 
syndrome can result.  However, recent studies have shown a link  with influenza infection and an 
increased risk of an acute cardiovascular event (e.g. a myocardial infarction or stroke) due to the body’s 
inflammatory response [31] [32]. This is particularly so for obese and morbidly obese persons; moreover, 
during seasonal influenza epidemics, hospitalizations for cerebrovascular disease increase, with a higher 
incidence of ischemic stroke occurring within 2 weeks after influenza infection [33, 34].  The Protein C 
pathway and endogenous fibrinolysis are putative mechanisms associated with cerebrovascular ischemia 
and influenza infection ultimately creating a prothrombotic state resulting in an imbalance between 
coagulation and anticoagulant pathways [35].  
 
D. Diagnostic tests for Influenza 
As illnesses caused by influenza viruses cannot be distinguished from illnesses caused by other etiologic 
agents on clinical grounds alone, laboratory testing of clinical specimens is essential to confirm an 
etiologic role for influenza viruses.  However, in many settings testing is seldom performed and many 
patients present later in illness, when influenza virus may no longer be detectable, particularly in the 
context of secondary bacterial pneumonia following influenza infection. Initially, virus isolation from 
respiratory tract specimens (e.g. nasal swabs or washes, throat swabs, etc.) by inoculation into cell 
cultures was relied on to confirm an etiologic role for influenza virus.  While virus isolation is highly 
specific, influenza virus may no longer be present or able to be cultured by the time a patient is seen.  In 
addition, the requisite materials and technical expertise to perform virus isolation are often unavailable, 
especially in resource poor settings.  Serologic testing to confirm an etiologic role for influenza virus is 
also possible, but requires having both acute and convalescent serum specimens so as to be able to 
demonstrate a fourfold or greater rise in influenza strain-specific antibody titers. Furthermore, individuals 
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who were previously vaccinated with influenza vaccine may be less likely to produce such a titer rise in 
response to influenza infection and illness, so serologic testing may fail to confirm a role for influenza 
virus in illnesses in such individuals.  While indirect immunofluorescent staining of respiratory tract 
secretions has also been used in some countries to detect influenza virus, it is technically difficult and is 
being used less often as newer, more accurate diagnostic tests become available.   
 
In recent years, the development of rapid tests based on immunologic detection of viral antigens and 
detection of viral nucleic acids using reverse transcription polymerase chain reaction (RT-PCR) has 
revolutionized the diagnosis of influenza infections in both clinical and research settings.  The various 
available rapid tests based on immunologic detection of influenza antigens have reported sensitivities, of 
70 to 80% and specificities in the range of >90%.  However, their sensitivity can vary by patient age 
(generally higher in younger children, due to the shedding of larger quantities of virus in secretions), 
duration of illness (generally higher early in the course of illness), type of influenza virus (generally 
higher for influenza A than for influenza B), and type of specimen (generally higher for nasopharyngeal 
swabs than for throat swabs).  For research and surveillance purposes and in settings with the necessary 
technology, RT-PCR has become the standard approach for diagnosing influenza infections. The 
sensitivity of RT-PCR far exceeds that of viral culture and also detects virions that are no longer viable.  
At the same time, a high level of quality control is essential to prevent cross contamination of specimens 
and resulting false positive results.   
 
As noted above, in most clinical settings laboratory testing for evidence of influenza virus infection is 
rarely carried out.  Not only may the capacity to perform such testing be limited or entirely absent, but the 
results of such testing may not influence clinical management of the patient, especially if antiviral drugs 
are unavailable or too costly to use routinely.   
 
Point of care testing (POCT) for influenza virus has also become available in recent years; both antigen 
based and RT-PCR based tests. For antigen tests, turnaround times are from 10-15 mins with >90% 
specificity and from 40-80% sensitivity; whereas RT-PCR tests, turnaround times are from 15-90 mins 
with >95% specificity and >95% sensitivity. An obvious advantage is that no laboratory is needed; 
however, laboratory-based tests remain the gold standard. These mobile POCT tests can be used to study 
outbreaks in closed community settings and also in hospital emergency departments and may result in 
fewer admissions, more rapid test turnaround, more patients receiving test results before leaving hospital, 
earlier antiviral treatment, less use of antibiotics if an influenza infection is detected and reduced numbers 
of other common microbiology tests [36]. 
 
In the future it is expected that other important respiratory targets would be added to (RT-PCR) POCT 
platforms such as parainfluenza, human metapneumovirus, enterovirus, coronavirus, rhinovirus and 
Respiratory Syncytial Virus (RSV).  POCTs are subject to regulation, and guidelines have been issued by 
some regulatory authorities such as, the European Medicines Agency (EMA), the Food and Drug 
Administration (FDA), the Medicines and Healthcare Products Regulatory agency (MHRA) and the 
Therapeutic Goods Administration (TGA). 
 
E. Influenza Vaccines 
Vaccines against influenza first became available for use in the 1940’s.  The first influenza vaccines 
consisted of formalin-inactivated whole virions grown in embryonated chicken eggs.  Until relatively 
recently, the production of large quantities of influenza virus virions for vaccine production continued to 
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rely solely on egg-based technologies.  Registered influenza virus vaccines are now produced using three 
technologic approaches – egg-based, cell-based, and recombinant-based approaches, with adjuvanted and 
high dose formulations available for those over 65 years of age; however, inactivated egg-based vaccines 
are still most commonly used around the world.  While both the egg-based and cell-based approaches use 
candidate vaccine viruses produced in eggs or cell culture, the recombinant-based approach does not.  
However, due to high rates of adverse reactions in infants and children, inactivated whole virion 
influenza vaccines, although highly immunogenic, are now rarely used.  During the 1960s whole virus 
was subjected to solvent treatment resulting in ‘split’ vaccines giving better adverse reaction profiles.  
“Subunit” vaccines, then followed; these were enriched with haemagglutinin and neuraminidase antigens 
purified from whole virions using detergents. Both ‘split’ and ‘sub-unit’ vaccines have been used 
extensively to vaccinate populations. Recently, higher dose inactivated vaccines and adjuvanted vaccines, 
primarily intended for use in those >65 years of age, have been developed and used. While the 
effectiveness of inactivated vaccines varies, in part due to strain mismatch due to antigenic drift, egg-
adapted changes and/or the use of adjuvant, clinical studies have shown that inactivated vaccines have an 
efficacy, measured by reducing serologically confirmed influenza illnesses, of about 67% in adults; 
however, efficacy is reduced in both infants and the elderly [37].  Moreover, vaccine effectiveness (VE) 
varies and is often reported as being much lower than reported efficacy, at around <20-60%, especially 
for H3N2 viruses, depending on the vaccine strain, the population being studied, and the season, and the 
study design. Inactivated vaccines target HA (although, except for recombinant vaccines, they must also 
contain some matching NA to the circulating strains) and as such are relatively specific towards the virus 
strain in the vaccine, so the immunity generated is not necessarily broad and their effectiveness is largely 
dependent on the degree of matching between vaccine viruses and circulating strains. The length of time 
between selection of vaccine viruses and the availability of the first doses of formulated vaccines is 
usually 6-9 months; this allows for the potential of significant antigenic drift to occur during that time 
period, which contributes to a lower VE.  
 
Live-attenuated (cold-adapted) whole virion influenza vaccines (LAIV) have been routinely used in 
Russia since 1987, and in the US since 2003; these are commonly produced in eggs and administered 
intranasally with replication competent virus. In these vaccines the HA and NA of the target virus is 
reassorted or inserted into an attenuated, cold-adapted virus resulting in an attenuated master strain 
expressing the HA and NA of the target strain. The advantages of LAIV use is that both antibody and 
cell-mediated responses are generated, which may be broader and longer lasting, especially if other gene 
segments such as M2, PB2 and NS1 are also targeted. Both inactivated and LAIV require two doses to 
elicit protective immune responses in naïve populations. Moreover, for LAIV vaccines the vaccine virus 
must be able to infect the human upper respiratory tract, which may be an issue if avian vaccine 
candidates are used (e.g. H5, H7, H9).   
 
Recombinant vaccines are comprised of purified influenza antigens (e.g. haemagglutinin and/or 
neuraminidase) produced using recombinant DNA technology. The first recombinant influenza vaccine 
was registered for use in humans in 2013 as a (trivalent) recombinant haemagglutinin (rHA) vaccine and 
represents a significant vaccine advance. The rHAs are produced in insect cell culture using a baculovirus 
expression system and contains no preservatives or egg protein. Quadrivalent formulations are now 
available and give acceptable efficacy and safety profiles and are registered for use in persons over 18 
years. They have some advantages in that they do not rely on eggs or egg/cell derived vaccine strains, 
(thus avoiding the potential problem egg-adapted changes) and provide better immunogenicity profiles 
due to the high dose of rHA than current standard-dose inactivated and LAIV vaccines.   
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As mentioned above, egg-based vaccines using egg-derived vaccine viruses carry the problem of egg-
adaptation mutations leading to mismatched strains in the vaccine potentially leading to lower VE, and 
the use of cell culture seeds viruses and cell culture vaccines eliminates this issue and should lead to 
improved VE.  While definitive studies have yet to be carried out comparing egg- to cell- based vaccines, 
immunogenicity, safety and efficacy in phase 2/3 studies is comparable; however, it is expected that VE 
between egg- and cell- based vaccines will vary between seasons and also between age groups.  The first 
cell-based vaccine was licensed in 2007 and many new manufacturers are using this technology with at 
least one manufacturer switching completely from egg- to cell- based production. Some advantages 
offered in the use of cell-based technology (including recombinant-based technology), and more so for a 
pandemic situation, include: shorter production times; improved process controls in manufacture; less 
risk of microbial contamination due to the closed production system; antibiotics and preservatives are not 
required; potential for increased output compared to egg-based vaccines; elimination of reliance on egg 
supply; elimination of potential egg allergy issues for some recipients; better matched viruses for 
vaccines; potential transfer to developing country manufacturers or new manufacturers; and, perhaps 
most importantly, the egg-adaptation issue is solved. However, there are also some potential drawbacks, 
including: cell culture vaccines (including recombinant vaccines) are more expensive to produce than 
egg-based vaccines; there are potential issues with investment, international property transfer, and 
technology transfer to developing countries or new manufacturers; and, gathering and maintaining the 
investment in proper training, quality control and regulatory oversight with the use of cell culture 
technology. Nevertheless, because of the fickle nature of vaccine production a variety of platforms is 
needed to ensure production and supply in all parts of the world as no one technology is capable of 
producing the required volumes for either seasonal or pandemic influenza vaccines in a timely fashion, 
which is required for global vaccine security for both pandemic situations and for competent and timely 
rollout of seasonal vaccines.  
 
Vaccine virus selection for (all) influenza vaccines is recommended by experts from the WHO Global 
Influenza Surveillance and Response System (GISRS), including WHO Collaborating Centres and 
Essential Regulatory Laboratories (ERLs), who rely on antigenic, genetic and serological data collected 
by WHO National Influenza Centres, ERLs and other national influenza reference laboratories; the 
vaccine virus recommendations are in turn accepted or modified by individual national regulatory 
authorities. The WHO recommends vaccine viruses for trivalent and quadrivalent northern and southern 
hemisphere seasonal formulations, and for monovalent pandemic vaccines. Trivalent formulations 
contain an H1N1 influenza A virus, an H3N2 influenza virus, and an influenza B virus (from either the 
B/Yamagata or B/Victoria lineage).  Quadrivalent influenza vaccines contain an H1N1 influenza A virus, 
an H3N2 influenza A virus, an influenza B/Yamagata virus, and an influenza B/Victoria virus.  The 
quadrivalent vaccine was developed to counter the potential for reduced protection in the event of a B 
lineage mismatch in the vaccine and those in circulation; such mismatches have been common, although 
the NA of both B lineages is identical and does afford some cross-protection.   
 
The development of seed vaccine viruses is carried out by key WHO GISRS laboratories. High-yield 
seed strains (high growth reassortants) of the influenza viruses selected for inclusion in the vaccine are 
provided to all vaccine manufacturers and local government policy determines whether trivalent or 
quadrivalent formulations are used.  The use of plasmid-based reverse genetics systems has been an 
important advance allowing the generation of seed viruses with a defined genetic composition. While 
these processes do not particularly affect manufacturing timescales, they do provide advantages in the 
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speedy development of seed viruses for distribution to manufacturers. Producing seed viruses in this way 
is very valuable for the production of both current inactivated and LAIV vaccines as well as novel highly 
pathogenic viruses (such as H5 or H7 viruses), as factors which confer high virulence can be removed to 
produce a safe matching seed strain. In addition, high-yield influenza A and B viruses, carrying a number 
of amino acid changes across several viral proteins of the PR8 vaccine backbone, have also been explored 
[38, 39]. Such high-yielding backbones cold improve the titers of high growth reassortants for seasonal 
and pandemic vaccines produced in cells or eggs.  
 
As the window of time between vaccine virus selection and widespread use of seasonal influenza vaccine 
is short (~6 months), phase 3 vaccine efficacy studies of seasonal influenza vaccine are not required by 
regulators.  Instead, for the USA, small cohort immunogenicity and safety studies in healthy individuals 
are required. Such studies cannot ascertain vaccine efficacy against any clinical outcome and are too 
small to detect rare adverse events following immunization.  In Europe, Australia and elsewhere, 
influenza vaccines are released without immunogenicity studies, but are subject to post-licensure 
effectiveness studies and safety monitoring. 


 
Although current influenza vaccines are immunogenic, it is clear that the natural evolution of influenza 
viruses, through ‘drift’ and ‘shift’ affects efficacy and effectiveness, and so influenza epidemics and 
pandemics remain a continuous threat to public health. The addition of adjuvants improves immune 
responses and also potentially allows dose-sparing, and are therefore especially useful during an 
influenza pandemic; however, adjuvants by themselves cannot improve influenza vaccine efficacy 
because they do not address the underlying problem of mismatches between circulating target viruses and 
the vaccine containing highly selected vaccine viruses, which cannot possibly cover all the strains in the 
field during a seasonal epidemic. Nevertheless, adjuvants are currently being used in some seasonal 
vaccines and will result in better immunogenicity profiles and particularly assist persons with impaired 
immune responses. Moreover, it is thought that adjuvants also produce broader immune responses. 
Studies with split or subunit H5N1 vaccines with oil-in-water adjuvants showed higher serum antibody 
titers and potentially better cross-reactive responses within a subtypes [40]. Thus far, four adjuvants have 
been licensed for use with human influenza vaccines, these are; Alum salts, AF03 (squalene-based 
emulsion), AS03 (α-tocopherol, squalene and polysorbate 80 in an oil-in-water emulsion) and MF59 (Oil 
in water emulsion composed of squalene). Other licensed adjuvants used in vaccines include, AF04 
(monophosphoryl lipid A (MPL) + aluminium salt,) and AS01b (MPL and QS-21), which are being used 
in human papillomavirus and shingles vaccines respectively.   


Currently adjuvanted vaccines are aimed primarily at the older-adult population, however adjuvanted 
vaccines are now approved for use in young children in Canada. Studies on adjuvanted seasonal vaccines 
in children using either the oil-in-water-emulsions AS03 or MF59 suggest that these vaccines induce a 
more robust and persistent antibody response for both homologous and heterologous influenza strains in 
infants and young children. While the mechanism of action of adjuvants remains unclear it is thought that 
adjuvants induce proinflammatory cytokines and chemokines, being associated with improved 
recruitment, activation and maturation of antigen presenting cells at the injection site [41].  Other reports 
also show improved immunogenicity in children and while higher reactogenicity was observed, there was 
no increase of the  risk of serious and unsolicited adverse events [42, 43].   


Inactivated influenza vaccines (IIV) are produced in single- and multi- dose vial presentations; the latter 
contain small quantities of preservative, such as thimerosal, to inhibit bacterial and fungal growth.  
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Depending on the production process, influenza vaccines may contain trace amounts of egg antigens, 
formaldehyde, or antibiotics.  Trace amounts of these compounds in various influenza vaccines are 
judged to be safe, including for those with egg allergy. For persons with severe egg allergy, egg-based 
vaccines can also be received safely but it is recommended that as a precaution vaccine is given in an in-
patient or out-patient setting where medical assistance is available if required. 


If a novel influenza virus emerges threatening to cause a pandemic, it will be the same global vaccine 
production capacity used to produce seasonal influenza vaccines that will need to be mobilised quickly to 
produce large quantities of a vaccine to the newly emergent pandemic virus. The capacity to produce a 
monovalent pandemic vaccine would be substantially greater than that for the trivalent and quadrivalent 
seasonal vaccine formulations, in the event such a vaccine is needed. In addition, the use of adjuvants has 
been shown to enable a substantial dose-sparing for pandemic vaccines.  Based on the current seasonal 
manufacturing capacity of around 1.5 billion doses, it is estimated that around 8 billion doses of 
pandemic vaccine could be produced per year [44]. In the event of a pandemic there will however be a 
delay of 4-6 months between the identification of the pandemic strain and the availability of the first 
doses of the pandemic vaccine, using current egg- and cell- and recombinant- based technologies.  


Although increasing the speed and production capacity of pandemic vaccine is a key area, the generation 
of more broadly reactive vaccines is also very important and a number of attempts have been made to 
design influenza vaccines based on more conserved viral epitopes – a so-called universal or conserved 
target leading to a ‘universal’ influenza vaccine. Perhaps the most targeted protein to date is the 
extracellular portion of the M2 protein (M2e), however studies are still ongoing and other targets have 
included the nucleoprotein, polymerase proteins, and also the more conserved domains of HA [45]; 
however, the protective potential and safety of all these approaches has yet to be confirmed.  
 
Novel nucleic-acid based (DNA and mRNA) and viral vectored vaccine technologies continue to be 
explored, especially now, since mRNA and viral vectored vaccines to SARS-CoV-2 (Covid-19) have 
been developed using these technologies and are now registered (for either emergency use or provisional 
use) and widely used. They have been shown to be efficacious, effective and somewhat safe in the short 
to medium term; however, there have been rare but serious adverse events involving thrombosis with 
thrombocytopenia syndrome and and/or an increase in GBS cases for some of the viral vectored 
platforms, and myocarditis and anaphylaxis for some of the mRNA platforms. If successful and 
acceptable by regulators for influenza vaccines, these approaches will likely result in better influenza 
vaccines being available and also shorten production delays for seasonal vaccines, and in switching from 
seasonal to pandemic vaccine production. Such vaccines may offer developing countries a faster and 
cheaper way of making influenza vaccines for their regions.  
 
In most high income countries, routine annual influenza vaccination is recommended for all persons aged 
≥6 months who do not have contraindications, especially targeting older adults and children.  A number 
of special groups are also targeted, including: pregnant women; persons with chronic conditions such as 
chronic kidney disease, diabetes, Human Immunodeficiency Virus (HIV), and cancer; 
immunocompromised persons; and health-care workers.  Influenza vaccination is also recommended for 
international travellers, two weeks prior to travel. Travellers (such as Hajj pilgrims and people attending 
other large religious festivals or very large gatherings) risk influenza and also secondary meningococcal 
disease, with outbreaks of both being described in 2000 and 2001 [46]. There is also some possibility that 
such large gatherings may foster novel influenza viruses. In some countries influenza vaccine is also 
recommended for indigenous/first nation groups as well as people with disabilities. Such groups are often 
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overlooked and are affected by socioeconomic factors which may prevent them from receiving the 
vaccine [47-49]. 


 
4. Challenges and Limitations to Defining Influenza Virus-Related Burden of Disease, Influenza Vaccine 
Performance Characteristics, and the Impact of Influenza Prevention Programs 
 
Decisions concerning the allocation of limited resources to disease prevention activities are optimally 
made on the basis of credible information concerning both the burden of disease and the effectiveness of 
various possible interventions, as well as the cost(s) and feasibility of the interventions.  Similarly, setting 
priorities concerning future research requires a comprehensive understanding of what questions remain 
unanswered and what study designs can most effectively be brought to bear to answer those questions, 
given “real world” practical, financial, and ethical constraints on human studies. Thus, decisions 
concerning the appropriate use of influenza vaccines, especially in resource poor settings, require an 
understanding of the burden of disease (e.g. morbidity, mortality, reduced productivity, health-care costs, 
etc.) attributable to influenza virus infections; the effectiveness, efficacy, and safety of influenza 
vaccines; and the costs and impacts of influenza immunization programs.  At the same time, decisions 
concerning how best to enhance our understanding of the burden of disease attributable to influenza virus 
infection and the performance characteristics of influenza vaccines requires thoughtful consideration of 
both the gaps in our knowledge and the challenges and limitations associated with available research 
approaches. 
 
The challenges to defining the burden of illness attributable to influenza virus infection, the performance 
characteristics of influenza virus vaccines, and the impact of influenza prevention programs are diverse, 
and they include challenges common to studies and understanding of other illnesses, especially other 
infectious diseases, and challenges that are unique to influenza: moreover, among those challenges 
common to studies of other infectious diseases, some may be more problematic for studies of influenza.  
As noted above, influenza viruses typically cause an acute, systemic, self-limited illness that resolves in 
most individuals within seven to ten days.  Only a fraction of these illnesses results in an outpatient 
encounter, and even fewer result in hospitalization or death.  Thus, hospitalizations and deaths caused by 
influenza account for only a small proportion of all influenza illnesses, and even visits to outpatient 
providers account for only a proportion of such illnesses, particularly in low resource settings.  This “tip 
of the iceberg” phenomenon is common to many illnesses (e.g. diarrheal illnesses, other respiratory 
illnesses, etc.).  In addition, in many settings, especially resource poor settings, influenza diagnostic 
testing is either unavailable or infrequently used to confirm (or rule out) an etiologic role for influenza 
virus, and, as noted above, some of the tests used have suboptimal sensitivity and/or specificity for 
confirming the role of influenza virus. 
 
Because a substantial proportion of the disease burden potentially attributable to influenza virus may be 
related to complications of the viral infection (e.g. secondary bacterial pneumonia), another problem in 
measuring influenza virus-related burden of disease is that influenza virus may no longer be present or 
detectable when the complication occurs, even in those instances when such testing is both available and 
requested.  In addition, if influenza virus infection does act as a trigger for non-specific events, such as 
myocardial infarction, stroke, or sudden death, that are both multi-factorial and not specific to influenza 
virus infection, capturing and measuring this portion of the influenza virus-attributable disease burden 
confronts many challenges. 
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Measuring what proportion of deaths is attributable to influenza virus infection confronts the same 
challenges that limit the ability to determine how much morbidity is attributable to influenza virus 
infection.  Not only may influenza virus no longer be present and detectable in individuals with 
secondary bacterial pneumonias following influenza, but autopsies are infrequently performed, especially 
among the elderly with underlying conditions (i.e. those at greatest risk of influenza-related 
complications).  Similarly, to the extent that influenza increases the short-term risk of myocardial 
infarction, stroke, or sudden death, as a result of the febrile or inflammatory response (or another, 
unknown mechanism), individuals dying of these causes are infrequently even tested for influenza virus 
infection. 
 
Other problems that make it difficult to estimate influenza virus-related morbidity and mortality include 
the variability in this burden that may be present by geographic region, climate, age, underlying risk 
factors and influenza season, including differences between seasonal epidemics and the pandemic setting.  
As a result, making extrapolations or projections, for example, based on findings in a given region during 
a given influenza season, may be unwarranted.  In addition, the ability to draw accurate conclusions 
regarding which individuals may be at higher risk for influenza-related complications and severe illness 
may be hindered by the practices of healthcare providers;  for example, whether pregnant women with 
influenza are at greater risk of severe illness, as measured by the need for hospitalization, may be difficult 
to ascertain if clinicians, out of an abundance of caution, make different treatment decisions solely based 
on a woman’s pregnancy status.  In addition, while it is quite plausible that influenza increases the 
likelihood of an adverse reproductive outcome among pregnant woman (e.g. miscarriage, preterm labor, 
etc.) or has negative health consequences for babies born to such women, ascertaining and quantifying 
such effects is difficult for a variety of reasons. 
 
In low and middle income countries, the difficulty of measuring the burden of influenza-related illness is 
further compounded by the vagaries of health-care utilization and access, as well as a lack of laboratory 
testing.  Surveillance in these settings typically is not designed to assess burden of illness; catchment 
populations are often not defined; and there is usually no comparison group (i.e. non-ill individuals), all 
of which combine to make it difficult or impossible to use such surveillance systems to assess the burden 
of influenza-related illness.  While a number of studies have sought to examine the etiology of 
pneumonia in low and middle income countries, such studies are difficult and expensive to conduct and 
their findings difficult to interpret [50].  Among other challenges is assigning a causal role to influenza 
virus, especially when multiple pathogens are detected.  In an effort to clarify the etiologic role of 
influenza virus in such illnesses, recent studies have also enrolled non-ill community controls, so as to 
assess the prevalence of influenza virus (or other possible pathogens) in the community.  Not only must 
such controls be enrolled and sampled soon after the cases we enrolled, but it may be important to follow 
controls for at least a few days, to ensure that some “healthy” controls with influenza virus detected are 
not pre-symptomatic (i.e. soon to develop signs and symptoms of influenza illness). Another challenge to 
such studies is that ill individuals may present too late in the course of their illness for influenza virus to 
be detected. Such studies are also further complicated by the high asymptomatic fraction of influenza 
infections in the community; estimated at 16% in one meta-analysis [51]. 
 
Measuring and forming generalizable conclusions about the performance characteristics (i.e. efficacy, 
effectiveness, and safety) of “influenza vaccine” confront even more challenges than measuring the 
burden of morbidity and mortality attributable to influenza viruses, in part because there are many 
influenza vaccine formulations and different manufacturing platforms, not just one.  Currently multi-
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valent (i.e. tri- or quadri- valent) influenza vaccine is formulated, manufactured, and deployed each year 
in an effort to match as closely as possible the influenza A and B strains that are thought likely to 
circulate and cause illness during the next “influenza season.”  Because of the limited time available and 
because of ethical constraints related to randomizing individuals to receive a placebo when current 
recommendations target them for vaccination, randomized clinical trials of influenza vaccines are not 
feasible.  As a result, while small studies confirm the immunogenicity and short term safety (at least with 
regard to common adverse events following immunization, such as fever and injection site pain) of the 
various influenza vaccines deployed each year, only observational studies are typically available to assess 
clinical effectiveness, and the frequency of adverse events following immunization that occur later or at a 
low frequency including passive surveillance systems, which also available for safety monitoring.  These 
studies can be done only after the vaccines have been given to large numbers of individuals.  In addition, 
as noted above, the diverse influenza vaccines deployed globally each year can vary not only with regard 
to their strain composition, but in other ways, such as being either trivalent or quadrivalent; being regular 
or high dose; formulated for adults or children; containing or not containing an adjuvant; being 
inactivated or live; being whole virion vs. split vs. sub-unit; containing or not containing a preservative; 
and the platform (egg-, cell- or recombinant- based) used to produce the vaccine etc. 
 
With regard to studies of the safety of influenza vaccines, as alluded to above, recurring problems are that 
the various vaccines administered in a given season may differ in their composition and other 
characteristics and can be administered to only small numbers of generally healthy individuals prior to 
deployment.  As a result, except for common adverse events following soon after immunization (e.g. 
fever, soreness at injection site, headache, swelling etc), less common events (e.g. GBS) and events that 
occur after a longer interval can typically only be studied using observational study designs, with their 
inherent problems, or through the use of passive and active surveillance systems. Fortunately, newer 
“case only” study designs that eliminate time-independent confounding and also reduce time dependent 
confounding are increasingly being used in place of other study designs that are more susceptible to 
confounding (e.g. case-control and retrospective cohort studies). A major limitation of observational 
studies of both influenza VE and safety is that they seldom report or can confirm the specific vaccine 
received, limiting the interpretation of their findings. 
 
With regard to studies of the cost-effectiveness, cost-benefit, and impact of influenza vaccination 
programs, any uncertainties related to the burden of influenza-related illness and death and to the 
effectiveness and safety of influenza vaccines will be introduced into such analyses, although sensitivity 
analyses can be used to test how sensitive the conclusions are to a range of values for different 
parameters.  At the same time, lack of information concerning the costs associated with health-care 
(inpatient and outpatient) given for influenza-related illnesses and lost productivity, wages, educational 
attainment, etc. in many low and middle income settings can also hinder such analyses, although, again, 
sensitivity analyses examining a range of plausible values can, at least to a certain extent, address this 
problem. 
 
 
5. Burden of Influenza Virus-Related Morbidity and Mortality 
 A. Background 
As alluded to above, there are many challenges to estimating the burden of illness and death attributable 
to influenza virus infection.  Not only are many influenza virus infections entirely asymptomatic or “sub-
clinical,” but as is the case for many infections and illnesses, many of those who are symptomatic do not 
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seek health care; producing what is often referred to as a pyramid or “iceberg effect” – i.e. individual 
seen at healthcare facilities represent only a fraction, (and often an unknowable fraction) of those who are 
ill, and those who are hospitalized or who die of the condition represent even smaller proportions of those 
affected.  Furthermore, many of those who do seek care are never tested for influenza virus infection; are 
tested too late to detect it; or are tested using methods that lack sensitivity and/or specificity.  In addition, 
influenza virus infection may well trigger or contribute to the development of a variety of “non-specific” 
health outcomes, ranging from otitis media and bacterial pneumonia to acute myocardial infarction and 
cerebrovascular accidents to recurrences of asthma and congestive heart failure to exacerbations of 
chronic obstructive pulmonary disease to adverse pregnancy and birth outcomes in pregnant women.  
However, individuals with these various conditions are rarely, if ever, tested for influenza virus infection, 
so it is impossible to estimate the proportion of those illnesses attributable to influenza virus infection.   
 
B. Methodologic considerations 
Various approaches have been used to study or monitor influenza virus infection and related illnesses in 
human populations.  The incidence of influenza virus infection has typically been studied by assembling 
and following over time cohorts of children, adults, and families/households, yielding estimates of the 
frequency of such infections, both symptomatic and asymptomatic.  The control (i.e. unvaccinated) arms 
of influenza vaccine clinical trials can also be used to estimate the incidence of influenza virus infection 
and illness.  While influenza-like illness (ILI) surveillance in the outpatient setting is useful for detecting 
when influenza epidemics are beginning in a population or geographic setting, as well as providing an 
opportunity to collect respiratory tract specimens for detection and characterization of which influenza 
viruses are circulating, such systems generally cannot, by themselves, be used to estimate the incidence 
of influenza illness or influenza virus infection.  They can, however, provide estimates of the proportion 
of medically attended acute respiratory infections associated with detectable influenza virus infection.  
Another common approach to studying the burden of illness attributable to influenza virus infection is to 
establish surveillance for pneumonia in children and/or adults and to collect and test specimens from 
patients classified as having pneumonia, based on radiologic and other criteria.  While the focus of such 
studies is often pneumonia resulting in hospitalization, it is also possible to study pneumonia cases 
ascertained in the outpatient setting, or a mix of the two.  However, such studies may underestimate the 
role of influenza virus infection in pneumonia if patients with laboratory-confirmed bacterial pneumonia 
are not also tested for influenza, which is infrequently done.  At the same time, such studies may also 
overestimate the proportion of pneumonias attributable to influenza virus if they fail to take into account 
the prevalence of influenza virus in healthy, age-matched controls in the community at the time cases are 
identified, which has been done infrequently.  Similarly, fatal cases of pneumonia or influenza-like 
illnesses attributable to influenza can be ascertained through appropriate testing of specimens obtained 
post-mortem, although in many settings the proportion of deaths in which an autopsy or other 
investigation into the cause of death occurs is very low. 
 
The other common approach to estimating the burden of influenza-related illness and death involves 
examining medical, hospital, and death records to detect increases in outcomes likely to be attributable, at 
least in part, to influenza (e.g. all-cause pneumonia hospital admissions; proportion and number of deaths 
classified as “pneumonia and influenza;” cardiovascular events or deaths; all-cause mortality; etc.) and 
estimating the amount of excess illness or death caused by influenza.  This approach often relies on the 
assumption that increases in such outcomes during “influenza season” compared to non-influenza season 
are attributable to influenza virus, despite the fact that RSV and other viral and bacterial pathogens can 
also contribute to seasonal fluctuations in such outcomes, as might other factors. 
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Recently, substantial interest has developed concerning the use of “vaccine probe” studies to estimate the 
burden of illness caused by influenza virus infection.  As has been demonstrated for H. influenzae type b 
and S. pneumoniae, it is possible to use randomized trials of a vaccine to estimate what proportion of a 
clinical outcome (e.g. all-cause pneumonia, all-cause mortality, etc.) is attributable to a given etiologic 
agent, if the efficacy of the vaccine against illness caused by the etiologic agent is known with a certain 
degree of precision.  Thus, if a vaccine is known to have an efficacy of 90% against pneumonia caused by 
that etiologic agent, and in a trial is shown to prevent a given proportion of all pneumonia cases or all 
deaths, it is possible to calculate the proportion of all pneumonia cases or all deaths attributable to that 
etiologic agent [52, 53].  To date, however, relatively few such studies have been conducted with an 
influenza vaccine of known efficacy against influenza [54].   
 
In reviewing and interpreting studies of the burden of illness attributable to influenza, it is important to 
note that some relevant studies have been done in the context of annual influenza epidemics and others 
have been done in the context of a pandemic, especially the recent H1N1 influenza A in 2009.   
 
Recognizing that a number of important factors (e.g. age-specific incidences, case-fatality proportions, 
etc.) may well differ in the annual epidemic and the pandemic settings, it is important to be cautious in 
extrapolating from findings during a pandemic to non-pandemic time periods. 
 
C. Risk factors for influenza virus infection, illness, and severe illness/mortality 
Once any protective maternal antibodies have reached non-protective levels, all individuals are thought to 
become susceptible to infection with various influenza viruses, in the absence of prior immunization with 
a vaccine that is effective (or partially effective) against whatever strain(s) of influenza virus is (are) 
circulating.  Other than vaccination status, the primary predictors of influenza virus infection and illness 
are age, general health, ethnicity and race, and prior exposure to one or more influenza viruses with 
sufficiently homologous surface antigens so as to induce the production of protective antibodies. Mixing 
patterns, crowding, and household characteristics (e.g. number of persons sleeping per room, etc.) are 
associated with varying levels of person-to-person transmission of influenza virus via droplets and 
aerosols; and transmission occurs readily in households, schools, day-care centres, military barracks, 
places of worship, cruise ships, jails, and other institutions or settings where many individuals 
congregate, including nursing homes, long-term care facilities, hospitals, and other healthcare settings. 
 
As a result, young children, including pre-school and school-age children experience high rates of 
influenza virus infection and influenza, as do healthcare workers involved in direct patient care.  Among 
infants and children, day-care attendance, lack of breastfeeding, malnutrition, and possibly exposure to 
passive smoke increase the risk of influenza and/or severity of illness.  However, in the setting of 
seasonal influenza, otherwise healthy children and adults infrequently experience severe influenza illness 
or complications requiring hospitalization, with the exception of infants, who have substantially elevated 
rates of hospitalization for influenza-associated illnesses.  In high income countries, pregnant women 
appear to have increased rates of hospitalization for influenza, although these increases may be the result 
of healthcare providers erring on the side of caution.  The other large sub-population that is at very high-
risk of severe, life-threatening influenza-related illnesses is comprised of the elderly, especially the frail 
elderly and those with various chronic diseases of the cardiopulmonary system, such as chronic 
obstructive pulmonary disease and congestive heart failure. While a proportion of such individuals may, 
as a result of circulating antibodies generated in response to prior influenza virus infections or 
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vaccination, not be at risk of influenza in a given season, those who do develop influenza are at markedly 
higher risk of complications, hospitalization, and death. 
 
In younger individuals, including adults and children, there is evidence that a number of conditions 
increase the risk of severe influenza and resultant mortality, while not necessarily increasing the risk of 
influenza virus infection.  Included among these conditions are HIV infection; other 
immunocompromising chronic illnesses and therapies; people with weakened immune systems, chronic 
conditions that impair the cardiovascular and pulmonary systems; obesity; renal disease; neurologic and 
neurodevelopmental conditions, blood disorders, diabetes, metabolic disorders, liver disease; and chronic 
neuromuscular disorders.  Pregnancy is also believed to increase the risk of severe illness in association 
with influenza, including within 2 weeks after pregnancy [55]. Although not necessarily a medical 
condition, persons with disabilities are also likely to be at higher risk. There is mounting evidence that 
Indigenous/First Nation populations are a key risk group, which was highlighted during the influenza 
A(H1N1) 2009 pandemic [56].  


 
D. Mortality 
As described above, the mortality attributable to influenza virus infections has often been estimated, 
primarily in high income countries whose populations live in temperate climates, with distinct seasonality 
of influenza infection and illness, and with high quality birth and death records.  Such studies use death 
records, other data, and sophisticated statistical models to estimate the annual number or rate of 
influenza-associated deaths, sometimes producing lower and upper bounds by either including only 
“pneumonia and influenza” deaths or by including either all “respiratory or circulatory” deaths or all 
deaths [57, 58].  It is important to note that these models do not use laboratory-confirmed influenza cases. 
Such estimates have been produced for the U.S., the U.K., Australia, and other high income countries and 
regions, as well as for Taiwan, Hong Kong, China, Thailand, a subset of countries in the PAHO region, 
and South Africa, among others. A recent study showed that influenza deaths were around 26,000 in 
India in 2017 [59]; however, there is scant credible data for influenza mortality in low and middle income 
settings. 
 
As demonstrated below, these studies confirm that the elderly (i.e. those > 65 years of age) are at the 
highest risk of influenza-associated mortality and account for a disproportionately high percentage of 
influenza-associated deaths, not only in high income countries, but also in middle income countries, in 
both temperate and sub-tropical areas.  Such studies remain to be done in low income countries, where 
the requisite data are often unavailable or of poor quality.  These studies have also demonstrated that 
influenza-associated mortality is substantially higher when influenza A(H3N2) viruses predominate, 
compared to when influenza A(H1N1) or influenza B viruses predominate. 
 
In non-pandemic years, estimates from the U.S. and other high income and upper middle income 
countries suggest that the overall annual rate of mortality related to influenza is in the range of 2 to 20 
deaths per 100,000 persons when including only “pneumonia and influenza” deaths, and in the range of 
10 to 40 deaths per 100,000 persons when including deaths from all-causes [57, 58, 60, 61]. Using similar 
methods, a recent study from South Africa found substantially higher rates of influenza-associated 
mortality – 63 deaths per 100,000 population for “pneumonia and influenza” and 545 deaths per 100,000 
population for all-causes [62].  In general, 85 – 90% of the excess deaths in all such studies have occurred 
in older adults – i.e. those > 65 years of age; approximately 10 – 15% in younger adults, and 1 – 2% in 
children.  Specific data for the 2019-20 season in the US showed that there were some 24,000 deaths 


6.1_Influenza


SAGE meeting October 2021 21







 22 


related to influenza, 195 being children. In Italy, influenza epidemics in the 4 seasons 2013/14 – 2016/17, 
showed that the average annual mortality excess rate per 100,000 ranged from 11.6 to 41.2 with most of 
the influenza-associated deaths per year registered among the elderly [63].  
 
A number of similar studies have been conducted in the context of influenza pandemics, especially the 
2009 influenza A(H1N1) pandemic.  Two comprehensive studies of the 2009 pandemic concluded that 
the rates of excess mortality attributable to influenza A(H1N1( were in the range of 2-3 per 100,000 for 
“respiratory deaths” and 3-8 per 100,000 for “respiratory and cardiovascular deaths,” but with substantial 
variation by region/continent [64, 65].  Unlike the results for annual epidemic influenza, these studies 
found that the majority (i.e. 60 – 85%) of the deaths were in those < 65 years of age.  However, not all 
studies have found that the influenza-associated mortality during the 2009 pandemic was concentrated 
among younger adults [66].  As the authors of all such studies acknowledge, attempts to estimate the 
excess mortality attributable to influenza, especially in low income countries, are constrained by a variety 
of factors and subject to error, possibly leading to over- or under- estimates. And again, particularly with 
regard to mortality rates and distributions, findings in the setting of a pandemic may not be representative 
of what is seen with seasonal influenza. 
 
In the context of the Global Burden of Disease Study 2017, an estimated 5.6% (95% uncertainty interval 
(UI) 4.3–7.1) of global deaths from lower respiratory tract infection (LRTI) were attributable to influenza 
in 2017, which corresponded to 145 000 (98 000–200 000) deaths across all ages [59]. The study 
estimated that influenza LRTIs accounted for 9 459 000 (95% UI 3 709 000–22 935 000) hospitalisations 
due to LRTIs and 81 536 000 hospital days (24 330 000–259 851 000). An estimated 11.5% (95% UI 
10·0–12·9) of LRTI episodes were attributable to influenza, corresponding to 54 481 000 (38 465 000–73 
864 000) episodes and 8 172 000 severe episodes (5 000 000–13 296 000). The highest influenza LRTI 
mortality rate among all ages occurred in the Caribbean (5·5 per 100 000 [95% UI 3.6–7.7]) and in 
eastern Europe (5.2 per 100 000 population [95% UI 3.5–7.2]). 
 
A modelling study published in 2018, estimated the global excess respiratory mortality (EMR) from 
seasonal influenza from 1999-2015. EMR-contributing countries represented 57% of the global 
population. The highest mortality rates were estimated in sub-Saharan Africa (2.8–16.5 per 100 000 
individuals) and southeast Asia (3.5–9.2 per 100 000 individuals) [67]. 


Other approaches have also been used to estimate mortality attributable to influenza.  One systematic 
review and meta-analysis assembled information concerning the incidence of influenza-associated severe 
acute lower respiratory infections and the case-fatality proportion, yielding an estimate of 28,000 – 
111,500 deaths in children < 5 years of age attributable to influenza in 2008. [68].  A different approach, 
reviewing studies of influenza VE against non-specific outcomes, concluded that the all-cause mortality 
preventable by influenza vaccine with moderate effectiveness (49% to 67%) ranged from “7.8 per 1000 
per influenza season” to “67 per 1000 person-years” depending on country and influenza season[69].  In a 
2017 study, influenza  LRTI was responsible for an estimated 145,000  deaths among all ages, being 
highest among adults older than 70 years (16·4 deaths per 100,000) and the highest rate among all ages 
was in eastern Europe (5·2 per 100,000 population) [59]. Finally, in a comparison of 3 approaches to 
estimate influenza mortality rates, comparing the results from the CDC, the Institute for Health Metrics 
and Evaluation (IHME), and the Netherlands Institute for Health Service Research’s Global Pandemic 
Mortality Project II (GLaMOR), the data showed mortality rates of 5.6-5.9 per 100,000 with median 
numbers of deaths being 409,111 from the CDC study and 389,213 in the GLaMOR study. The IHME 
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study showed a much lower mortality rate as estimates were based on LRTI only [70] . The authors 
concluded that the global mortality burden is expected to be higher after influenza-associated deaths 
(such as cardiovascular diseases) are taken into account.  


Influenza-related mortality has also been reported for selected high-risk groups.  Children with HIV 
infection in South Africa have been reported to have a substantially higher risk of influenza-associated 
death, compared to HIV-uninfected children [71, 72].  Similarly, HIV-infected pregnant women have 
been reported to have a dramatically higher rate of influenza-associated mortality than HIV-uninfected 
pregnant women [73].  A number of case series and case reports suggest that pregnant women may be at 
increased risk of dying if they develop influenza, compared to non-pregnant women.  (See below.)  
However, in a recent meta-deaths analysis, Mertz et al. (2019) found a high-risk of influenza 
hospitalization but did not find a higher mortality rate in pregnant women seeking medical care, casting 
doubt on earlier findings.  The same may be true for individuals with certain underlying chronic 
conditions, such as obesity, cardiopulmonary disorders, and neuromuscular disorders, although again, the 
evidence is limited [74]. It is reasonably well established that during pandemics and epidemics of disease 
Indigenous/First Nation peoples suffer higher infection rates, and more severe symptoms and death than 
the general population generally due to social and cultural determinants of health [75]. Studies from 
Canada and Australia indicate that Indigenous/First Nation populations are a key risk group for influenza 
with higher mortality than other populations. [56] [76] [77].   
 
E. Morbidity 
As noted above, defining the burden of illness caused by influenza viruses is challenging for a number of 
reasons, including the fact that many of those affected do not seek medical attention and the fact that 
many of those who do seek care are not routinely tested for influenza virus infection, especially in low 
income countries.  Furthermore, the diagnostic tests used, at least until RT-PCR testing became available, 
likely lacked sensitivity, specificity, or both.  And, as also noted above, influenza virus infection might 
cause clinically “atypical” illnesses and might well play a contributory role in diverse clinical outcomes, 
including bacterial pneumonia, where its contribution can be very difficult to pinpoint for a variety of 
reasons. 
 
Various approaches and study designs have been used to measure or estimate influenza virus-related 
morbidity, including longitudinal cohort studies of individuals or households; examination of outcomes 
in the control (i.e. unvaccinated) arms of randomized trials of influenza vaccines; community- and 
hospital-based surveillance for acute respiratory illnesses or pneumonia in ill or well-defined populations; 
vaccine probe studies; and modelling exercises.  These studies have examined as outcomes influenza-like 
illness/influenza; medically attended acute respiratory illness; acute lower respiratory infection (ALRI)/ 
pneumonia; and severe acute lower respiratory infection (severe ALRI)/ severe acute respiratory 
infection/severe pneumonia.  Based on a variety of approaches to testing for influenza virus infection 
(and other etiologic agents), studies then report either the rates or the proportions of various clinical 
outcomes caused by influenza viruses.  In this section, the focus is on influenza-related morbidity as 
defined using the above clinical outcomes, which excludes the possible role of influenza virus infection 
in other health outcomes (e.g. myocardial infarction, exacerbations of asthma or congestive heart failure, 
etc.), leading to conservative estimates of the morbidity attributable to influenza.  Substantial reliance 
was placed on existing reviews [61, 68, 78-82] and selected recently published or ongoing studies with 
preliminary results, outside the setting of a pandemic. 
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i. Adults (18 – 64 years of age) 
Outside the pandemic setting, adults < 65 years of age tend to experience the lowest rates of influenza-
associated illnesses, as reflected by illnesses in the community or illnesses resulting in an outpatient visit 
or hospitalization.  During recent non-pandemic years, the CDC has estimated that in the U.S. there were 
12.3 to 143.6 influenza cases per 1000 persons and 5.2 to 53.1 medically-attended influenza cases per 
1000 persons 20-64 years of age [83, 84].  While CDC reported that hospitalizations in this age group are 
generally under 10 per 100,000 population per year during seasonal influenza years, seasons with 
substantially higher hospitalization rates do occur [84]. In Hong Kong, the rates of influenza-associated 
acute respiratory illness hospitalization in persons 15-39 and 40-64 years of age were 6.0 and 14.9 
hospitalizations per 100,000 population, respectively [85]. In Kenya, the rate of medically attended acute 
respiratory illness due to influenza was estimated to be 14.2 per 1000 person-years for influenza A and 
4.4 per 1000 person-years for influenza B [86].  A US study found influenza virus in 6-7% of adults 18-
64 years of age hospitalized with community-acquired pneumonia, yielding an annual incidence rate of 
influenza virus associated community-acquired pneumonia requiring hospitalization in the range of 0.5 
per 10,000 for adults 18-49 years of age and 1.8 per 10,000 for adults 50-64 years of age.  However, this 
study took place during “mild influenza seasons.”  At the same time, while the study authors reported that 
each pathogen, including influenza virus, was “detected less frequently in nasopharyngeal and 
oropharyngeal swabs obtained from 288 asymptomatic controls than in swabs obtained from . . . patients 
with pneumonia…” the frequency of detecting influenza viruses in asymptomatic controls was not 
reported [87]. The estimated mean annual influenza-associated respiratory EMR ranged from 0.1 to 6.4 
per 100 000 individuals for people younger than 65 years.  
 
ii. Older Adults (≥ 65 years of age) 
Older adults clearly experience a very high burden of severe influenza, as measured by complications, 
hospitalizations, and mortality.  Conversely, they may have the lowest rates of influenza virus infection 
and of medically attended influenza [84, 88].  In the U.S. in 2013-2014, it was estimated that the elderly 
experienced 422.3 influenza hospitalizations per 100,000 population, a rate of hospitalization four to five 
times the rate in younger adults [84, 87].  In Hong Kong, adults ages 65-74 or over 75 experienced 83.8 
and 266.0 influenza-associated hospitalizations for acute respiratory diseases per 100,000 population, 
respectively [85]. The same study also found a significant increase in the risk of influenza-associated 
hospitalization among those ≥ 65 years of age with diabetes mellitus and among those ≥ 75 years of age 
with ischemic heart disease or cerebrovascular disease. The recent CDC EPIC study found influenza 
virus in 4-5% of those ≥ 65 years of age hospitalized with community-acquired pneumonia, yielding 
annual incidence rates of influenza virus-associated community-acquired pneumonia requiring 
hospitalization in the range of 3 and 9 per 10,000 adults 65-79 and ≥ 80 years of age, respectively.  
Again, the frequency of finding influenza virus in asymptomatic controls was not reported [87]. The 2017 
Global Burden of Disease study, estimated that most influenza LRTI deaths occurred among people older 
than 70 years, with 71 000 deaths (95% UI 50 000–95 000). The influenza LRTI mortality rate was also 
highest in this age group (16.4 deaths per 100 000 [95% UI 11.6–21.9]). 
 
The 2018 Lancet modelling study estimated an influenza-related EMR of 2.9 to 44.0 per 100 000 
individuals for people aged between 65 and 74 years, and of 17.9 to 223.5 per 100 000 for people older 
than 75 years [67].  
 
iii. Infants and Children (0 – 17 years of age) 
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All available evidence suggests that infants and young children experience the highest rates of infection 
and illness due to influenza viruses in the non-pandemic setting, although infants may be protected by 
passively acquired immunity from their mother for the first six to nine months of age.  Once such 
immunity wanes, and in the absence of immunization, infants and young children experience frequent 
infections with influenza viruses as they develop immunity in response.  Thus, by most measures, 
including the incidence of influenza-like illness, the frequency of outpatient encounters, and the rate of 
hospitalization for pneumonia or other influenza-associated outcomes, infants and very young children 
have substantially higher rates than adults < 65 years of age, although adults ≥ 65 years of age have 
higher rates of influenza-associated hospitalization, particularly the frail elderly (e.g. those living in 
nursing homes).  Lafond et al.. conducted a systematic analysis to assess the global role and burden of 
influenza in pediatric respiratory hospitalizations, 1982–2012. Influenza was associated with 10% (95% 
CI 8%–11%) of respiratory hospitalizations in children <18 years of age worldwide. It was estimated that 
on average, influenza resulted in approximately 870,000 (95% CI 610,000 to 1,237,000) hospitalizations 
in children <5 years of age annually. Influenza-associated hospitalization rates were more than three 
times higher in developing countries than in industrialized countries (150/100,000 children/year versus 
48/100,000) [89]. Among children, boys have been shown to have a higher rate of influenza related 
hospitalization than girls [90]. Whether this difference reflects biological differences or differences in 
healthcare-seeking behaviour remains unclear. 
 
Neurological complications may also present in children during the course of infection with altered 
consciousness and seizures being the most frequently reported neurological findings [91]. 
 
While the mechanism underlying the development of influenza-associated neurological complications is 
unclear, specific genetic backgrounds, release of proinflammatory cytokines that induce vascular 
endothelial injury, and increase blood brain barrier permeability are likely factors affecting severity [92]. 
 
In a small study in Italy over two seasons (2017-2019), about half of the 15 children with influenza 
admitted to intensive care had neurological involvement (53.3%) with 46.7% being influenza 
encephalopathy. Those under 2 years had the highest risk with a third having a comorbidity or a pre-
existing disease, especially a neurodevelopmental disorder, suggesting a possible association with 
increased risk of complications[93]. Similar findings were found in several other studies indicating that 
influenza is an important cause of acute neurological disease in some children [92, 94].  
 
The review by Nair, et al.. provides estimates of the incidence rates of influenza, influenza-associated 
ALRI, and influenza-associated severe ALRI among children < 5 years of age, based on a compilation of 
studies from countries around the world.  While various studies provided different estimates, the 
estimated rates of influenza, influenza-associated ALRI, and influenza-associated severe ALRI were in 
the range of 55, 12, and 1 per 1,000 per year, respectively, for “developed” countries and 154, 35, and 2 
per 1,000 per year, respectively for “developing” countries [68].  Since that review was published in 
2011, other studies employing active surveillance and high quality laboratory testing for influenza have 
confirmed that at least 10 to 20% (i.e. 100 to 200 per 1000) infants and young children have a clinically 
apparent influenza infection each year [61].  
 
A recent systematic review by Wang reported that 20 million influenza-virus-associated ALRI and one 
million influenza-virus-associated severe ALRI occurred in children under 5 years globally.   For 2018, 
in children under 5 years, they estimated 109·5 million influenza virus episodes, 10·1 million influenza-
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virus-associated ALRI cases; 870,000 influenza-virus-associated ALRI hospital admissions, 15 300 in-
hospital deaths.   Approximately 23% of the hospital admissions and 36% of the in-hospital deaths were 
in infants under 6 months and some 82% of the in-hospital deaths occurred in low-income and lower-
middle-income countries.  
 
Other reviews have reported influenza-related hospitalization rates for children of anywhere from 40 to 
1040 per 100,000 children (0 – 15 years of age) per year, with the highest rates being in children < 5 
years of age and much lower rates in older children [78, 82, 95]. In general, these rates vary by type of 
influenza virus that predominates, with influenza A H1N1 predominant seasons being associated with the 
lowest rates of influenza-related hospitalization. 
 
Reviews of studies of the role of influenza viruses in medically attended ILI suggest that as many as 20 – 
30% of such visits by children are attributable to influenza, although the proportion varies substantially 
by season (at least in countries with seasonal peaks of influenza) [79-81].  Studies of children 
hospitalized with pneumonia have produced a fairly narrow range of estimates of the proportion of such 
cases due to influenza viruses, typically in the range of 5 to 15%, although again the proportion can vary 
by which influenza virus predominates, by season, and by other factors [79-81].  A recent study of 
community-acquired pneumonia in the U.S. found influenza virus in 7% of children < 18 years of age 
hospitalized with pneumonia, which translated into a rate of influenza-related pneumonia of 1.1 per 
10,000 children per year [96].  At the same time, recently completed and in progress studies of 
pneumonia in a number of low income countries have found evidence of influenza virus infection in 
somewhat smaller or roughly similar proportions of cases.  For example, the recently completed PERCH 
study, which examined the etiology of cases of severe and very severe pneumonia in children < 5 years of 
age who were enrolled at one of seven sites in low income settings (five in Africa and two in Asia) 
attributed the cases of chest x-ray confirmed pneumonia to an influenza virus (A, B, or C) infection in 2.3 
to 5.2% of cases, after adjusting for the prevalence of influenza virus in community controls, depending 
on the site; the proportion of cases in which influenza virus was detected tended to be higher among cases 
of pneumonia seen at the five sites in Africa than at the two sites in Asia.  The study also found influenza 
viruses in 0.3 to 3.4% of community control children. The Drakenstein Child Health Study in a peri-
urban area near Capetown, South Africa, using the same methods as the PERCH study, found a strong 
association with influenza virus in pneumonia cases among children < 5 years of age [97]. In addition,  
the Global Approach to Biological Research, Infectious Diseases and Epidemics in Low-income 
countries (GABRIEL) Network, working in low income countries in Latin America/Caribbean, Africa, 
and Asia, found influenza virus in 6.2% to 18.8% of pneumonia cases among children < 5 years of age 
[95].   The Lancet modelling study suggests that the overall rate of influenza-associated respiratory 
deaths among children younger than 5 years ranged from 2.1 to 23.8 per 100,000 population. 


 
iv. Pregnant Women 
It is difficult to draw conclusions about the effect of seasonal influenza on pregnant women and their 
infants, in part because many of the available studies are of the 2009 pandemic; in part because there are 
relatively few analytic studies (i.e. not case reports or case series); and in part because health-care 
providers, out of appropriate clinical precaution, may be more likely to hospitalize women during 
pregnancy.  Nevertheless, studies conducted in high income settings suggest that pregnant women 
experience substantial morbidity and, as noted above, mortality attributable to influenza.  Influenza-
associated hospitalization rates are higher in pregnant women than in non-pregnant women, and the risk 
of hospitalization (and death) increases with gestational age.  One study performed in the United States 
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found that 25 out of every 10,000 women in their third trimester who experience an average influenza 
season of 2.5 months are hospitalized for an influenza-associated event [98].  Pregnant women with other 
co-morbidities, such as asthma, diabetes, and obesity, have been shown to have higher influenza-
associated morbidity (and mortality) rates than pregnant women without such risk factors [98-101].  
 
Fewer studies exist on the effects of influenza in pregnant women in the low and middle income country 
setting.  However, it is likely that influenza-associated morbidity (and mortality) in pregnant women in 
low and middle income countries is at least as high as in high-income countries.  In South Africa, the 
annual seasonal influenza mortality rates were 74.9 and 1.5 deaths per 100,000 person-years for HIV-
positive and HIV-negative pregnant women, respectively [73].  Overall, pregnant women were found to 
be 2.8 times more likely to die from influenza-associated causes than non-pregnant women. 
 
During various 20th-century influenza pandemics, pregnant women experienced increased influenza-
associated mortality [102-104]. A number of studies found increased influenza-associated mortality in 
pregnant women during the 2009 H1N1 pandemic [105-107].  A 2017 systematic review of literature 
identified four studies, conducted during the 2009 influenza pandemic, which reported rates of influenza 
mortality among pregnant women from 0.03 to 0.69 influenza-associated deaths per 10,000 pregnancies 
[108]. A global pooled analysis found that pregnant women had an increased relative risk of severe 
influenza-associated outcomes and that risk increased with gestational age [109].  In South Africa, the 
risk of influenza-associated death during the 2009 pandemic was 3.2 times higher in pregnant women 
than in non-pregnant women [73]. 
 
In addition to effects on the pregnant women, influenza infection in pregnancy may adversely affect birth 
outcomes and neonatal health.  Studies suggest that infection with pandemic H1N1 influenza increased 
the risk of preterm birth, and a study of singleton pregnancy outcomes in Canada found that mothers who 
were hospitalized for respiratory illness during the influenza season were more likely to have small-for-
gestational age (SGA) infants.  In addition, the mean birth weight of babies of mothers who were 
hospitalized was lower than that for infants of mothers who had not been hospitalized [110].  Similarly, 
as described below, several studies have found that influenza vaccination during pregnancy may be 
associated with a reduced risk of premature births and higher birth weight infants [111, 112]. A 2016 
systematic review of comparative studies evaluated maternal influenza disease and birth outcomes 
(preterm birth, SGA, birth or fetal death) [108]. Due to quality of evidence issued, the limited number of 
studies, inconsistency of results across studies, firm conclusions are difficult to draw, although several 
studies suggest that severe maternal disease due to 2009 pH1N1 influenza is associated with preterm 
birth. 
 
However, in a recent pre-clinical study, clues have emerged as to why influenza infections can affect 
pregnant women and their babies so severely. It was shown that influenza infection leads to viral 
dissemination into the aorta, resulting in a peripheral “vascular storm” characterized by enhanced 
inflammatory mediators, including; the influx of Ly6C monocytes, neutrophils, and T cells, resulting in 
impaired vascular function. It was further shown that hypoxia was induced in the placenta and fetal brain. 
This vascular dysfunction, which occurs in response to viral infection during pregnancy, could explain 
the effects on pregnant women, adverse birth outcomes and neonatal health [113].  


 
 
 


6.1_Influenza


SAGE meeting October 2021 27







 28 


v. HIV-infected Individuals 
A limited number of studies have examined whether HIV-infected individuals have a higher burden of 
influenza-related morbidity, either in terms of frequency or severity of illness.  Prior to the introduction 
of antiretroviral therapy (ART), patients with Acquired Immunodeficiency Syndrome (AIDS) in the U.S. 
were noted to have substantially higher mortality from “pneumonia and influenza” during influenza 
season, although it is unclear to what extent that reflected an increased risk of influenza infection or 
increased severity of illness associated with influenza [114].  While these rates declined markedly 
following the introduction and widespread use of ART, rates of “cardiopulmonary hospitalizations” 
during influenza season remained elevated among HIV-infected individuals, compared to the general 
population [115].  Studies from South Africa have found that influenza-associated lower respiratory 
infection hospitalization rates were four to eight times higher in HIV-infected individuals than in HIV-
uninfected individuals, and that HIV-infected individuals hospitalized with influenza had longer stays 
and a higher case-fatality proportion [116]. Similar studies of children and pregnant women in South 
Africa also found substantially higher case-fatality proportions associated with HIV infection [71, 73]. As 
already cited, for those with HIV, influenza vaccination was shown to be effective in adults but not in 
children and a meta-analysis by Wang et al. (2018) suggested that the use of adjuvanted influenza 
vaccines provided better protection for persons with HIV. A review by Caldera et al. (2021) on 
immunocompromised patients showed that high dose influenza vaccines resulted in strong 
immunogenicity responses in persons with HIV and also in other immunocompromised patients [117]. 
The evidence to date strongly suggests that influenza immunisation has benefits those 
immunocompromised and those living with HIV. 
 
vi. Other Underlying Chronic Conditions 
As noted above, it is plausible that a variety of underlying chronic conditions increase the likelihood that 
an individual with seasonal influenza will have an illness of greater severity, including an increased 
likelihood of hospitalization and death.  Of the various chronic conditions that have been considered 
likely to be associated with increased severity of influenza illness, a recent review concluded that the 
evidence for such an effect was strongest for obesity, chronic cardiovascular disease, and chronic 
neuromuscular disease, each of which was found to be associated with an approximately three fold risk of 
a severe outcome [74]. 
 
vii.  Health Workers (HWs) 
A rapid evidence appraisal of influenza vaccination in health workers identified HWs as an important 
policy area despite imperfect evidence [118]. The review by Dini et al.. addressed several aspects 
relevant to influenza vaccination in HWs, including whether HWs are an increased risk of influenza 
infection [119]. Despite mixed evidence, HWs appear to be at increased risk of contracting influenza. 
Included was a meta-analysis on the occupational risk of pandemic H1N1 in HWs compared to the 
general population or across occupations which showed a significantly increased OR = 2.08 (95% CI, 
1.73–2.51) in HWs with a higher risk in physicians (OR = 6.03 (95% CI, 2.11–17.8) [120]. Kuster et al., 
also included in the review by Dini et al.., evaluated the annual incidence of influenza among HWs. 
Compared to adults working in non-healthcare settings, HWs are at significantly higher risk of influenza. 
For symptomatic infections, compared to healthy adults, the incidence rate (IR) was 7.5 (95% CI, 4.9 to 
11.7), the incidence rate ratio (IRR) was 1.5 (95% CI, 0.4 to 2.5) in unvaccinated HWs; the IR 4.8 (95% 
CI, 3.2 to 7.2), IRR 1.6 (95% CI, 0.5 to 2.7) in vaccinated HWs [121]. In the USA influenza vaccine 
uptake in HWs is generally consistently good; for the 2019-2020 influenza season vaccination rates were 
80.6%, which was similar to 77.3%-81.1% in 5 prior seasons. Influenza vaccination coverage was highest 
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among physicians (98.0%), nurses (92.0%), pharmacists (90.6%), and lowest among other assistants and 
aides (72.4%), and nonclinical health-care personnel (76.7%) [122]. Data from the UK shows around a 
70% uptake of influenza vaccines by HWs [123]. However, data from a study in France showed a 47.5% 
uptake of influenza vaccines by HWs [124]. In another study vaccinations rates in HWs improved 
dramatically after on-site education campaigns [125]. Reports have also highlighted the importance of 
vaccinating HWs and the challenges involved for poor resource and middle income countries [126, 127].  
While the evidence supporting influenza vaccination in HWs is mixed and often of low-quality together 
with substantial heterogeneity in terms of study designs and settings, making comparison between studies 
difficult, the majority of studies suggest that influenza vaccination benefit HWs, their patients, and their 
employers. As HWs are implicated in transmission events, the effects of vaccinating HWs on patient 
morbidity and mortality may include reductions in all-cause mortality and influenza-like illness (ILI), as 
shown in a study by Jenkins et al. (2019) [118]. The evidence suggests that HW vaccination is an 
important policy for HWs themselves, their employers, and their patients. 


 
viii.  Indigenous/First Nation Populations 
Several studies indicate that Indigenous/First Nation populations are a key risk group for influenza with 
poorer outcomes than other populations. This was particularly highlighted during the influenza A(H1N1) 
2009 pandemic in studies from Australia and Canada [56] [76] [77]. An Australian study analysed cases from 
2007-2016 to determine influenza incidence rates (by age group, indigenous status and area), and 
seasonality of cases and found significant disparity in the rate ratios for indigenous versus non-
indigenous ranging from 1.58 (95% CI:1.39, 1.80) for ages 15-24 to 5.56 (95% CI: 4.71, 6.57) for ages 
55-64; with the disparity between indigenous and non-indigenous notification rates being higher in the 
more remote Central Australia region [76]. A study in Canada in 2009 reported that First Nations people 
were 6.5 times more likely to be admitted to an ICU with pH1N1 2009 influenza than non-First Nations, 
and had rates of hospitalization nearly triple that of the national cumulative rate for all Canadians [77]. 


 
F.  Summary 
Influenza viruses are responsible for substantial morbidity and mortality globally, in high, middle, and 
low income countries.  Even without taking into account any possible role of influenza virus infection in 
the diverse “non-specific” health outcomes in which it plausibly plays a part, the burden of illness in the 
community; the number of outpatient visits and hospitalizations; and the number of deaths due to 
seasonal influenza-related illnesses is substantial. However, the proportion of pneumonias and other 
severe acute respiratory illnesses attributable to influenza virus infection remains poorly documented in 
diverse settings and age groups, and only recently have appropriately designed studies begun to elucidate 
the role of influenza virus in pneumonias caused by a combination of etiologic agents (e.g. influenza 
virus and a bacterial agent). While not addressed directly in this section, the resultant work and school 
absenteeism; lost productivity; and health-care costs attributable to seasonal influenza is enormous.  
While young children play a critical role in transmission of the virus and infection in the community, it is 
primarily the elderly, especially the frail elderly, who bear a disproportionate share of the resultant 
morbidity and mortality.  As concluded by Jenkin et al., despite mixed and often low-quality evidence, 
there are adequate data to show that HWs are at risk of contracting influenza, and are likely to be a 
potential source of infection to those in their care.  Reports have also highlighted the importance of 
vaccinating HWs and the challenges involved especially for poor resource and middle income countries, 
as well as the fact that Indigenous/First Nation populations have higher incidence rates of influenza than 
the general population. While improved surveillance and diagnostic testing for influenza are needed to 
document further the burden of influenza-related illness and death in low income countries, available 
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evidence demonstrates that the burden of disease attributable to influenza in such settings equals or 
exceeds that in high income countries. 
 
 
Table 1 Burden of Influenza-Associated Morbidity and Mortality1 


Group Influenza-associated illness 
in the Community and 
Resulting in Outpatient 
Visits 


Influenza-associated Severe 
Illness, Hospitalization, and 
Death 


Infants (0 – 23 months)  **  ** 
Children (2 – 17 years)  *  * 
Adults (18- 64 years)  *  * 
Elderly (≥ 65 years)  **  *** 
Pregnant Women  ?  ** 
HIV-infected2  ?  ** 
Indigenous populations **  *** 
Other underlying chronic 
conditions, including cardio-
vascular diseases and neuro-
muscular diseases 


 ?  *** 


 
Scale: Subjective assessment:  * = Low  **= medium *** = high 
1 Excluding possible effects of influenza viruses on “non-specific outcomes” 
2 May vary, depending on level of immunosuppression and treatment with antiretroviral drugs 
 
 
6. Vaccine Efficacy and Effectiveness 
 A. Background 
As noted above, there are many complexities associated with measuring the efficacy (i.e. reduction in the 
risk of disease in a well-designed and well-executed phase 3 clinical trial) or effectiveness (i.e. reduction 
in the risk of disease in the “real world”) of influenza vaccines.  These complexities derive in part from 
the need to formulate, manufacture, and deploy seasonal (and, if needed pandemic) influenza vaccines 
rapidly; the ethical constraints that generally prohibit giving a placebo to individuals recommended to 
receive the vaccine; the problem of egg-adaptation mutations, leading to mismatched strains in the 
vaccine which accounts for some loss of efficacy and effectiveness; natural mutations via ‘drift’; and, the 
unpredictability of influenza with regard to attack rates, risk groups, etc.  Also, as noted above, studies of 
VE (i.e. observational studies) confront many methodologic challenges with regard to confounding, 
various forms of selection and information bias, and other forms of bias. Moreover, summarizing 
information about influenza vaccine efficacy and effectiveness is challenged by the diversity of influenza 
vaccines in use; the extent to which the vaccines deployed in a given year are a good “match” with the 
strains of influenza virus that circulate and cause illness; plausible differences in host susceptibility by 
geographic and epidemiologic setting; and likely differences in efficacy and effectiveness among diverse 
sub-populations (e.g. by age group, receipt of prior influenza vaccination(s), presence of underlying 
illnesses, etc.).  Vaccine efficacy and effectiveness also differ, depending on the endpoint assessed. In 
addition, at times when it has not been feasible or ethical to conduct randomized placebo-controlled trials, 
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trials have been conducted comparing one influenza vaccine to another, yielding a “relative efficacy”; 
studies that compare one vaccine to another require large samples sizes to be able to detect differences.  
 
Furthermore, influenza vaccine efficacy and effectiveness may differ for different components of 
trivalent or quadrivalent vaccine and may not be constant over an entire influenza season, not to mention 
across multiple seasons, due to evolution of the virus(es) that circulate and cause illness, waning vaccine-
induced immunity, or both.  In addition, influenza vaccine efficacy and effectiveness might differ 
substantially for different health outcomes, and is certain to vary by the specificity of the outcome (i.e. 
the extent to which the outcome is caused by, or only by influenza virus).  As a result of all of these 
complexities and challenges, generalizations about influenza vaccine efficacy and effectiveness can be 
difficult to make, and there has been controversy about them, despite the availability of a number of well-
done systematic reviews, meta-analyses, and other summaries. These controversies cannot be resolved 
here. 
 
For some vaccines, the “correlates of protection” – i.e. what level of antibodies, especially neutralizing 
antibodies, correlates with clinical protection against a given health outcome, have been established 
during phase 3 trials conducted to support licensure of the vaccine or in other types of studies.  Although 
cell-mediated immunity likely plays a role in immunity to influenza, strain-specific, virus-neutralizing 
antibody against the influenza HA protein is believed to be central to the protection against both infection 
and illness generated by inactivated influenza vaccines (antibodies to the NA protein may promote viral 
clearance and reduce disease severity) [128-130]. However, protection induced by LAIV is thought to be 
primarily cell-mediated and antibody markers are likely not an appropriate correlate of protection.   
 
Although some studies suggest that an HI titer of 1:32 or 1:40 may be associated with an approximately 
50% reduction in the risk of influenza virus infection, the presence of this level of antibodies is by no 
means a guarantee that influenza virus infection and illness will not occur, especially among the elderly.  
In addition, children may require higher HI antibody titers than adults to achieve a 50% reduction in the 
risk of influenza [131].  Thus, serologic or seroconversion studies cannot substitute for studies of vaccine 
efficacy/effectiveness. 
 
Antibody levels (i.e. HI titers) following receipt of inactivated influenza vaccines gradually decline from 
six months, although lower antibody levels may or may not correlate well with clinical protection. A 
relatively small number of studies examining vaccine efficacy or effectiveness over time suggest that, at 
least in healthy older children and young adults, vaccine-induced clinical protection persists at a high 
level for a second and even a third year, although if the circulating influenza viruses undergo substantial 
antigenic drift, it is likely that vaccine-induced protection will wane or possibly disappear.  At the same 
time, however, other studies suggest that individuals vaccinated two years in a row may achieve a lower 
level of protection in the second season, compared to individuals vaccinated only in that season [132].  
This may be due to the fact that pre-existing antibody titers to the same antigen (especially for H3N2) 
result in a less robust antibody response in the second year. Because older adults do not initially produce 
as high a level of HI titers in response to influenza vaccines, it is likely that their antibody levels fall 
below the level of clinical protection sooner.  
 
 B. Methodologic Considerations 
As noted above, there have been relatively few randomized placebo-controlled clinical trials of influenza 
vaccines, and even fewer conducted in low and middle income countries.  As a result, most studies of the 
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influenza vaccine performance have been observational in nature, producing estimates of VE.  As noted 
here and elsewhere, such studies are susceptible to various forms of bias, including confounding, 
information bias concerning the exposure (i.e. vaccination status) and outcome (i.e. influenza-related 
illness), selection bias, and other forms of bias (e.g. sparse data bias).  These biases have been 
particularly influential in studies of the effect of influenza vaccination on all-cause mortality and other 
non-specific outcomes (e.g. all-cause pneumonia hospitalizations).  While influenza virus infection may 
well be an important cause, among others, of such outcomes, it is difficult to use observational studies to 
estimate the effectiveness of influenza vaccines in reducing the risk of such non-specific outcomes 
because of confounding by such factors as the frailty of patients, characteristics of those who are 
vaccinated, and various other biases. 
 
With regard to specific influenza virus-related health outcomes, such as influenza-like illness (ILI) with a 
positive laboratory test documenting influenza virus infection, there is now a strong consensus that, in the 
absence of a randomised controlled trial, the “test-negative design” produces the most accurate estimate 
of influenza VE against such illnesses, at least in the outpatient setting.  In such studies, all of the patients 
meeting established criteria undergo testing for influenza virus, using a highly sensitive and specific 
diagnostic test, typically RT-PCR.  Based on test results, patients are categorized as having or not having 
influenza, and then their influenza vaccination status in ascertained; the VE can then be calculated, taking 
into account a variety of potential confounding factors.  If the study is large enough, VE can be calculated 
for various sub groups (e.g. by age, underlying disease status, etc.) and for different influenza types and 
strains included in the vaccine, as well as how early or late in the influenza season the illness 
occurred/time since vaccination and whether or not the individual had received influenza vaccination 
during earlier seasons.  This study design is not considered to be as well-validated for hospitalized 
patients as for outpatients.  In addition, it is important to note that residual confounding by health-care 
utilization may occur in such studies.  Furthermore, there is concern that short term non-specific 
protection against other respiratory viruses might be induced by influenza virus infection (viral 
interference), which, if true, would also bias the results of such studies.  Other observational study 
designs, including case-control and cohort studies, have also been used to estimate the effectiveness of 
influenza vaccines against diverse outcomes, but as discussed above, have been shown often to be 
affected substantially by diverse forms of bias that can be difficult or impossible to eliminate or control. 
 
It is important to remember that observational studies of VE, including test-negative design studies, are 
not randomised controlled trials (RCT), and while extraordinarily valuable, are well known to have 
limitations.  Because in the “real world,” vaccines, including influenza vaccines, are not given randomly 
and do not include a placebo group, all observational studies of VE are potentially influenced by 
confounding variables that are correlated with both the likelihood of receiving the vaccine and the risk of 
experiencing the outcome; so, the data from such studies is not in the “causal pathway” between the 
exposure (vaccination) and the outcome (e.g. influenza illness).  Confounding by one or more variables 
(e.g. underlying illnesses, frailty, etc.) in studies of influenza VE has been very well-documented and 
shown to be substantial in its magnitude.  While variables known or suspected in advance of being 
confounders in studies of VE can be measured and then controlled for statistically in the analysis of such 
studies or matched on at the time of data collection, both residual confounding by such factors, especially 
if poorly measured, and confounding by unknown/unsuspected factors may remain and lead to biased 
estimates of VE.  Depending on the direction of the confounding, the result can be either an over- or 
under- estimate of the VE. 
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Observational studies of VE also can be affected by a variety of different types of both selection bias and 
information bias.  While a detailed discussion of all the possible types of selection and information bias 
that can affect studies of VE is beyond the scope of this briefing document, two examples are illustrative.  
If vaccinated individuals who develop influenza (i.e. vaccine failures) are more likely to seek care, 
undergo diagnostic testing and be diagnosed than unvaccinated individuals with influenza (a form of 
selection bias), the study will produce an underestimate of the vaccine’s effectiveness.  Similarly, if the 
diagnostic test used to determine who does and does not have influenza virus-caused illness is non-
specific and individuals included in a study are not correctly classified with regard to the cause of their 
illnesses (a form of information bias), the study will also produce a spuriously low estimate of VE.  
 
Related to the issue of information bias and the classification of outcomes referred to above is the critical 
issue of which illness or health outcome caused (or possibly caused) by influenza virus is being studied 
with regard to influenza VE.  Such studies have examined a wide range of health or other outcomes, 
including laboratory-confirmed influenza illness (either captured in the outpatient setting or among those 
admitted to the hospital); influenza-like illness diagnosed using clinical findings; work or school 
absenteeism; and all-cause mortality, among others.  The choice of health outcome(s) examined in a 
given study of influenza VE can have a profound effect on the result and its interpretation, therefore, 
observational and test-negative design studies cannot give a true assessment of effectiveness, but do give 
a valuable approximation.      
 
As an example, CDC has been collecting data on disease burden and VE since the 2003/2004 influenza 
season gathering data from a number of USA networks [133, 134], which draw on observational studies 
and using laboratory-confirmed influenza as the outcome. The data shows variation from 10%-60% VE 
over 15 seasons with the 2017–2018 influenza season being the worst on record since 2009-10 pandemic, 
being associated with 45 million illnesses, 21 million medical visits, 810,000 hospitalizations, and 61,000 
deaths. For the 2017–2018 influenza season a VE of 38% was reported [135]. However, there does not 
appear to be any clear correlation between VE estimates and burden of disease in the CDC reports.  
 
In addition, while confounding and various forms of bias are of substantial concern when designing and 
interpreting studies of influenza VE and can result in biased estimates, they are not the only potential 
problems.  Other forms of bias, such as sparse data bias assay accuracy, models used, and the accuracy 
and variety of data collection methods of different networks, can also be of concern.  Furthermore, factors 
such as receipt of influenza vaccine in prior seasons can act as effect measure modifiers (i.e. the 
effectiveness of influenza vaccine administered in a given season might vary, depending on whether the 
individual had received previous influenza vaccination(s) in earlier years or by other characteristics, such 
as age, nutritional status, underlying immune status, etc). There are concerns that repeated annual 
influenza vaccination may also be a confounder and adversely affect influenza VE, particularly for H3N2 
viruses [136].However, it could also be the case that poor matching, together with egg-adapted changes 
in seed viruses especially affect H3N2 viruses thus lowering overall VE disproportionately.   
 
As important as the above phenomena in measuring influenza VE is the possibility that the true 
effectiveness might change over the course of the influenza season – i.e. be different at the beginning of 
the influenza season than at the end of the influenza season, due to the accumulation of changes in the 
circulating influenza viruses that are causing illness or declining vaccine-induced protection; or a 
combination of these two phenomena.   
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C. Inactivated influenza vaccines 
Medically attended, laboratory-confirmed influenza illness 
While monovalent and bi-valent inactivated influenza vaccines have been employed, particularly in the 
context of a response to a pandemic, and quadrivalent vaccines are increasingly being introduced and 
used, some with adjuvant, much of the influenza vaccine administered globally in recent years has been 
unadjuvanted egg-based trivalent inactivated vaccine (TIV), containing an H1N1 influenza A strain, an 
H3N2 influenza A strain, and one of two distinct lineages (B/Yamagata or B/Victoria) of influenza B.  
Thus, most of the studies of influenza vaccine efficacy and effectiveness have reported on TIV, primarily 
as used in high income countries. Because, until recently, most such studies did not sub-divide 
individuals with influenza by influenza virus type or strain, these studies primarily reported overall 
efficacy/effectiveness against laboratory-confirmed influenza resulting in a visit to and diagnosed at a 
health-care facility.  These studies have included only outpatients, or hospitalized patients, or a 
combination of the two. Across various age and risk groups, there generally have been relatively few 
placebo-controlled randomized trials of TIV (or other inactivated influenza vaccines), although there 
have been trials in which individuals have been randomized to receive one of two (or more) different 
influenza vaccines (e.g. adjuvanted vs. non-adjuvanted, high dose vs. normal dose, inactivated vs. live-
attenuated, etc.) and their relative efficacy assessed.  Most studies have been observational in nature. In 
addition, while it is likely that influenza vaccines differ in their performance, VE studies generally do not 
report on the specific vaccine used. However, there is new clinical trial data for newly registered cell-
based QIV, TIV, rHA and high dose vaccines, all licensed in the last few years, showing high rates of 
immunogenicity and efficacy with acceptable safety profiles. 
 
 i. Adults (18 - 64 years of age)  
As healthy adults have only recently been recommended to receive influenza vaccine in selected 
countries, it has been possible to conduct randomized, placebo-controlled trials of TIV. In ten such 
studies conducted between 2004 and 2009, including nine in the U.S. and Europe and one in South 
Africa, the reported vaccine efficacy ranged from no detectable efficacy to 76%; all but two of the studies 
reported a statistically significant reduction in medically attended, laboratory-confirmed influenza illness, 
with vaccine efficacies ranging from 45% to 76%. A meta-analysis of randomized trials using viral 
culture or RT-PCR to confirm influenza infection reported a pooled vaccine efficacy of 59% (95% CI:  
51 – 67%) [137].  In the small number of randomized controlled trials that compared both TIV and live-
attenuated influenza vaccine (LAIV) to placebo, LAIV appears to have worked less well than TIV among 
adults [138-140].  In a Cochrane review, published in 2014, the authors reported inactivated influenza 
vaccines had an overall efficacy of 59% (95% CI 51 to 66), when the vaccine matched the circulating 
strains similar efficacy of 59% (95% CI 53% to 64%), was found [141]. Moreover, an earlier systematic 
review of studies using the test-negative design showed a similar range of estimates of the effectiveness 
of inactivated influenza vaccines among adults [142]. 
 
Observational and test-negative design studies of the effectiveness of inactivated influenza vaccines in 
adults have also generally shown them to be effective, although the reported effectiveness against 
laboratory-confirmed influenza illnesses has ranged between 0 and 61%.  A meta-analysis of studies 
using the test-negative design also showed a range of estimates; the pooled VE by virus type and subtype 
from studies without age restrictions and irrespective of vaccine match were:  seasonal influenza H1N1, 
pre-2009:  77% (95% CI: 11 – 94%); monovalent pH1N1:  76% (95% CI:  56 – 87%); seasonal pH1N1:  
65% (95% CI:  60 – 68%); seasonal H3N2:  38% (95% CI:  31 – 44%); and seasonal B:  63% (95% CI:  
66 – 69%) [143] 
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Rondy et al. 2017 conducted a meta-analysis of studies reporting VE against laboratory-confirmed 
hospitalized influenza among adults and identified 3411 publications meeting their inclusion criteria.    
They found that for the  2010–11 and 2014–15 influenza seasons that the overall VE was 41% 
(95%CI:34;48) and for any influenza 51% (95%CI:44;58) among people aged 18 [144]. Similarly, 
Jackson et. Al. (2017) reported effectiveness of 48% for any influenza [145].  
 
Stronovsky et al. (2020) assessed VE during the 2016–2017 and 2017–2018 influenza seasons by test-
negative design and explored the A(H3N2) phylogenetic subcluster as well as prior season’s vaccination 
history. During this time, circulating clade 3C.2a viruses showed considerable haemagglutinin 
glycoprotein diversification; moreover,  the H3N2 virus in particular had egg-adapted mutations.  Their 
analysis showed: for the 2016–2017 season, A(H3N2) VE was 36% (95% confidence interval [CI], 18%–
50%), comparable with 43%; (95% CI, 24%– 58%) or without (33%; 95% CI, −21% to 62%) prior 
season’s vaccination. In 2017–2018, VE was 14% (95% CI, −8% to 31%), lower with (9%; 95% CI, 
−18% to 30%) versus without (45%; 95% CI, −7% to 71%) prior season’s vaccination. In 2016–2017, 
VE against predominant H3N2 clade 3C.2a1 viruses was 33% (95% CI, 11%–50%): 18% (95% CI, 
−40% to 52%) for clade 3C.2a1a defined by a pivotal T135K loss of glycosylation; 60% (95% CI, 19%–
81%) for clade 3C.2a1b (without T135K); and 31% (95% CI, 2%–51%) for other clade 3C.2a1 variants. 
VE against 3C.2a2 viruses was 45% (95% CI, 2%–70%) in 2016–2017 but 15% (95% CI, −7% to 33%) 
in 2017–2018 when 3C.2a2 predominated. VE against 3C.2a1b in 2017–2018 was 37% (95% CI, −57% 
to 75%), lower at 12% (95% CI, −129% to 67%) for a new 3C.2a1b subcluster also with the T135K 
mutation. They concluded that repeat vaccination using the same antigen from the previous season  may 
reduce VE as do pivotal mutations affecting glycosylation sites. [146]. Such detailed analysis to the level 
of clades and subclades is useful to understand why some vaccines are not as effective as for previous 
years, however, no definite conclusion can be made regarding the theory that repeat vaccination using the 
same antigen from the previous season, may be involved in reduced VE.  A study in The Netherlands 
showed similar results,  using test-negative design, over epidemic seasons from 2003/2004 through 
2013/2014 [147]. 
 
For VE studies to be relevant, harmonization of analytic approaches is required to improve the validity of 
pooling various VE estimates for meta-analysis investigations. In an earlier review by Sullivan et al. 
(2014), which assessed the design and analysis of 85 published test-negative studies, it was concluded 
that design features that may affect the validity and comparability of reported estimates varied 
considerably with 68 unique statistical models identified among the studies [148]. In a meta-analysis by 
Belongia (2016), influenza vaccines provided substantial protection against pH1N1, H1N1 (pre-2009), 
and type B subtypes, but reduced protection against H3N2 [149].   
 
Apart from various VE and other observational studies being carried out on current influenza vaccines, 
the registration of cell culture vaccines and a recombinant HA vaccine provide extra placebo controlled 
clinical trial data on safety and efficacy. 
 
For cell culture vaccine, where seed strains were still being derived from eggs, initial studies from a 
placebo-controlled trial in a TIV showed 69.5% efficacy against all strains and 83.8% against vaccine 
strains. The study’s results demonstrated that Flucelvax was 83.8% effective in preventing flu when 
compared to placebo [150]. Another study in adults comparing cell-based quadrivalent influenza vaccine 
(QIV) with cell-based TIV vaccines showed that these vaccines  met CBER immunogenicity criteria for 
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seroconversion and HI titer ≥ 1:40 against all 4 influenza strains [151]. In addition, reports by Bart et al. 
and by Lamb (2019) it was concluded that  immunogenicity and safety profiles of cell derived QIV and 
TIV were comparable [151, 152].  
 
Cox et al. (2015) reviewed the immunogenicity, efficacy and safety data from five clinical studies for 
trivalent rHA protein vaccine ‘Flublok’, now licensed for adults 18 years of age and older in the United 
States. The trial data demonstrate that the higher antigen content in Flublok resulted in improved 
immunogenicity against fluzone or placebo, with a VE of  44.8% (95% CI 24.4–60.0) against all strains 
isolated [153]. Quadrivalent rHA vaccines are now also available. 
 
It is likely, from a raft of similar studies, that H3N2 viruses, because of egg-adapted mutations and its 
substantial evolution over a season, often has very low VE, which contributes substantially to lowering 
the overall VE for influenza vaccines.  However, overall immunogenicity and available efficacy data 
remain acceptable for current influenza vaccines. 
 
ii. Older Adults (≥ 65 years) 
Because influenza vaccine has been recommended for use among adults ≥ 65 years of age in the U.S. and 
a number of other high income countries for many years, there have been no placebo-controlled, 
randomized trials of inactivated influenza vaccines (with either viral culture or RT-PCR to confirm 
influenza infection) in this age group except for cell-based and recombinant-based vaccines.  While one 
study relying on serologic diagnosis of influenza found a vaccine efficacy of 58% (95% CI:  26 – 77%), it 
may have under-diagnosed influenza among vaccine recipients, leading to overestimation of vaccine 
efficacy.   Two trials in this age group have compared standard dose inactivated influenza vaccine to 
either a higher dose or an adjuvanted vaccine; the higher dose vaccine had a statistically significant 
relative efficacy of 22% versus the regular dose vaccine.  The inactivated vaccine with adjuvant was not 
significantly more efficacious than the vaccine without adjuvant [154]. Another study showed similar 
results although adjuvanted vaccine was found to be more effective in individuals over 75 years [155].  
 
Although there is a virtual absence of randomized controlled trials of inactivated influenza vaccine 
among adults ≥ 65 years of age, many observational studies of the effectiveness of these vaccines in this 
age group have been conducted.  While a Cochrane review published in 2010 concluded that “The 
available evidence is of poor quality and provides no guidance regarding the safety, efficacy, or 
effectiveness of influenza vaccines for people aged 65 year or older.”  [156], a more recent industry-
funded “re-arrangement” of this body of literature reached a different conclusion [157].  In this re-
assessment of the same studies, re-arranging the same data “according to a biological and conceptual 
framework,” the authors concluded that inactivated influenza vaccines had an effectiveness among adults 
≥ 65 years of age against “disease with confirmed virus infection” of ~50% and a “biological vaccine 
efficacy against infection” of ~60% “under conditions of virus circulation.”  Again, both a review and 
two recent meta-analyses of studies using the test-negative design suggest that inactivated influenza 
vaccines have an effectiveness against laboratory-confirmed medically attended influenza in this age 
group in the range of 50-60%, although the meta-analysis that examined strain-specific effectiveness 
found substantially lower effectiveness against influenza A H3N2 than against influenza B or seasonal 
pandemic H1N1 influenza A virus [142, 158]. A 2018 Cochrane review to assess the use of influenza 
vaccines in the elderly concluded that the effectiveness of trivalent inactivated influenza vaccines in 
elderly individuals, when considered in absolute terms, was modest irrespective of setting, outcome, 
population, and study design. Significant heterogeneity among studies was observed, despite stratification 
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to allow for better comparability [159]. However, in  a review by Lamb, those aged ≥ 65 years who 
received cell-based vaccines were 10% less likely to have an influenza-related hospital encounter, than 
those receiving egg-based vaccine [152], and Barr et al. (2019) showed similar improvements [160].   
 
In a trial by Dunkle et al. (2015), comparing recombinant vaccine to quadrivalent TIV, improved 
protection was demonstrated against laboratory-confirmed influenza-like illness in adults 50 years of age 
or older. These results occurred during an influenza season characterized by widespread circulation of 
antigenically mismatched strains of influenza A(H3N2) [161].  
 
In a retrospective cohort study by Izurieta et al. (2020), to evaluate VE in preventing influenza hospital 
encounters, no major differences in VE between licensed vaccines used among the elderly during the 
2018-2019 season were found. While VE was low in that particular study, results showed that 
recombinant vaccines were only marginally more effective than the egg-based quadrivalent vaccines and 
that cell-based quadrivalent vaccine was not significantly more effective than the egg-based quadrivalent 
vaccine [162].  


A review on VE published by the Canadian government found: that there was no difference for VE when 
comparing subunit versus split vaccines; that reported immunogenicity data was not consistent; and that 
seroprotection rate, or seroconversion rate was also variable [163]. 


Kissling et al. (2017) found that, for the 2016–17 and 2017–18 seasons, good protection was conferred to  
pH1N1vaccine virus  against circulating strains, while VE against indluenza A(H3N2) was <35% [164]. 
Belongia, et al., (2019) concluded that observational studies have consistently shown that influenza VE is 
lower for H3N2 relative to pH1N1 and type B, especially in those >65. The interaction of virus, vaccine, 
and host immunity was highlighted as the contributor to lower VE apart from egg-adapted mutations in 
the vaccine strain.  In addition, other factors are of critical importance: it is known that antigenic 
evolution facilitates H3N2 mutation and immune escape; it is known that increasing glycosylation of the 
haemagglutinin shields antigenic sites from antibody binding; and, egg passage adaptation of vaccine 
viruses generates mutations that alter glycosylation, which impair the neutralizing antibody response, and 
reduce VE. Host factors may also influence H3N2 VE, including early childhood imprinting and possibly 
repeated vaccination, but their role is uncertain [165]. 


These factors are not under human control, except for updating vaccine viruses as accurately as possible. 
Although uncertain, it is possible that licensed cell- and recombinant- based vaccines generate better 
protection against H3N2 viruses.   
 
Clearly the data shows that VE is generally quite poor for the >65 group. As already mentioned, 
adjuvanted and high dose vaccines give better immunogenicity, efficacy and VE, and cell- and 
recombinant-  based vaccines are also likely to give slightly better efficacy and protection. The other 
antigen that may boost immunogenicity and broaden the immune response especially for those over 65 
years is neuraminidase (NA). The first reports that antibodies to NA protect against influenza infection 
during seasonal and pandemic influenza outbreaks were published 50 years ago, and while NA is in the 
formulation of our current influenza vaccines (except for current rHA vaccines), the presence of NA is 
only required and it is not standardised for batch release purposes by regulators. It is thought that 
vaccines containing optimal amounts of NA may be particularly useful when there are antigenic changes 
in the HA, resulting in subsequent drift/shift, so antibodies generated to NA are likely to provide a level 
of protection when drift in HA occurs. An example of this phenomenon was the 1968 pandemic where 
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antibodies to the prior influenza H2N2 viruses contributed to protection against the emerging influenza 
H3N2 virus [166].  
 
iii. Children (6 months – 17 years) 
As is the case with adults, there have been only a small number of randomized trials of inactivated 
influenza vaccine that assessed efficacy against clinical, laboratory-confirmed influenza illnesses in 
children.  Among these studies have been trials that compared inactivated influenza vaccines formulated 
with or without an adjuvant (either MF-59 or AS03) and trials that compared inactivated vaccines with 
live-attenuated vaccine (see below).  The trials, which typically included children as young as six or 
twelve months, generally reported vaccine efficacies in the range of 45 to 91%, although two trials found 
no evidence of protection.  Of the two trials that found no evidence of protection, one was conducted in 
HIV-infected South African children 6 – 35 months of age who were on ART, and the other took place 
during a season with a very low attack rate, and thus was not able to confidently exclude a substantial 
level of protection by the vaccine.  Studies that compared adjuvanted and non-adjuvanted inactivated 
vaccines generally found that the vaccine with adjuvant had a higher relative efficacy than the vaccine 
without an adjuvant [167, 168]. A Cochrane review published in 2012 reported a pooled vaccine efficacy 
for inactivated influenza vaccine  against influenza of 59%  in healthy children over two years of age 
[169]. 
 
A number of observational studies using the test-negative design have estimated the effectiveness of 
inactivated influenza vaccine in children.  Among those included in a systematic review by Sullivan, et 
al., the reported VE ranged from 26% to 84% [148]. 
 
A recent 2018 Cochrane review assessed an overall efficacy of inactivated vaccines of 64% and an 
overall VE of 28% [159]. 
 
Although the data is as yet unpublished, the new QIV cell-based vaccine has been licensed for children 
from 6 months of age [170] and shown to be non-inferior to current licensed vaccines [171, 172].  
 
iv. Pregnant women 
Because of the increased risk of severe influenza-related outcomes among women who are pregnant and 
of the possibility of offering passive immunity to infants during the first six months of life (when they are 
too young to vaccinate) through transfer of maternal antibodies, three randomized trials of inactivated 
influenza vaccine in pregnant women have been published, one in Bangladesh and the other two in South 
Africa - one with HIV-infected women and one with HIV-uninfected women.  Two additional studies are 
underway in Mali and Nepal [173].  In the study in Bangladesh, which used a rapid test to confirm the 
role of influenza virus in children, inactivated influenza vaccine given to pregnant women had an efficacy 
of 63% (95% CI:  5 – 85%) among the infants during the first six months of life and reduced the rate of 
all febrile respiratory illnesses among the infants by 29% (95% CI: 7 – 46%).  Among the mothers, the 
occurrence of respiratory symptoms with fever was reduced by 36% (95% CI: 4-57%)  [174]. In the study 
in South Africa, which used RT-PCR to confirm an etiologic role for influenza virus, the vaccine efficacy 
was 50% (95% CI: 15 – 71%) among the HIV-uninfected pregnant women and 58% (95% CI: 0 – 82%) 
among HIV-infected pregnant women.  Among the infants born to HIV-uninfected women, the vaccine 
efficacy was 49% (95% CI: 12 – 70%), while among infants born to HIV-infected women, the point 
estimate of the vaccine efficacy was 27% (not statistically significant), but the difference between the 
infants born to vaccinated and unvaccinated women was not statistically significant [175].  In an 
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observational, case-control study in the U.S., inactivated influenza vaccine was estimated to have a VE 
against RT-PCR confirmed influenza in pregnant women in the range of 44 to 53%. The 2018 Cochrane 
review identified one RCT (at low risk of bias) and one case-control trial (at high-risk of bias) assessing 
the effect of vaccination during pregnancy on the prevention of influenza and ILI in both mother and 
newborns [159]. Vaccination with trivalent inactivated vaccine containing pH1N1was somewhat 
protective against influenza in mothers within 24 weeks after delivery - vaccine efficacy 50% (95% CI: 
14% to 71%); as well as among children born from a vaccinated mother until their first 24 weeks of life- 
vaccine efficacy 49% (95% CI: 12% to 70%). A recent report, involving middle income countries, 
showed that antenatal influenza was not associated with preterm birth (adjusted hazard ratio [aHR] 1·4, 
95% CI: 0·9 to 2·0; p=0·096)  but was associated with late pregnancy loss (aHR 10·7, 95% CI: 4·3 to 
27·0; p<0·0001) and reduction in mean birthweight of term [176].  
 
It is clear from these and other published studies that pregnant women have a higher risk of illness and 
hospitalisation from influenza and are therefore prioritised for influenza vaccination during any stage of 
pregnancy in most high income countries; moreover, it has already been established that there is a 
subsequent increased risk of lifelong chronic disease for the newborns associated with influenza during 
pregnancy [177]. However, questions remain on how vaccination timing during pregnancy may benefit 
the mother and fetus i.e. protection from severe disease, maternal immunogenicity and protection of the 
infant and duration of protection.   
 
In a systematic review and meta-analysis by Cuningham et al (2019) involving 16 studies, it was found 
that those vaccinated in a later trimester had a greater fold increase in HI titres (1.33- to 1.96-fold) and 
higher HI titres in cord/newborn blood (1.21- to 1.64-fold) i.e. a better immunogenicity with the transfer 
of more antibodies to the foetus [178]. Kostinov et al. (2015) also demonstrated a greater seroprotection 
rate for 3rd trimester vaccinated women in the days following delivery [179] and Yamaguchi et al. (2009) 
found women vaccinated in the 3rd trimester maintained elevated antibody levels more effectively 
women vaccinated in the 2nd trimester [180]. However, waning antibody protection between vaccination 
and delivery has also been  reported [181, 182].  Even though there was some evidence of higher 
antibody levels at delivery in women vaccinated later in pregnancy, seroprotection and seroconversion 
rates at delivery were generally high regardless of vaccination timing. [178]. 
 
From these studies it is clear that women vaccinated later during pregnancy had a better immune response 
and this increased from the 1st to 3rd trimester. Moreover, antibodies wane faster in women vaccinated 
later in pregnancy; however, antibody waning seems to occur over a fairly short time frame with some 
studies estimating the antibody half-life to be as short as seven weeks [183, 184]; however, there was 
strong evidence that vaccination in a later trimester increased the transfer of antibodies to the foetus 
[178].  
 
It is clear that influenza vaccination in early pregnancy will provide protection against influenza for a 
greater proportion of pregnancy, but may increase the likelihood that immunity will wane by delivery, 
which may reduce any benefit from transplacental antibodies to the newborn. Furthermore, for women 
vaccinated early during pregnancy, but late in the influenza season, clinical protection may be reduced if 
the circulating strain of the following influenza season does not match the vaccine strain. As women 
immunised earlier in pregnancy show evidence of immune waning, Cuningham et al. (2019) concluded 
that pregnant women should receive  a second dose if they are still pregnant in the following influenza 
season [178]. 
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v. Monovalent Pandemic Vaccines 
In the context of the 2009 H1N1 influenza pandemic, a variety of monovalent inactivated influenza 
vaccines, including those with and without an adjuvant, were formulated, manufactured, and deployed in 
diverse countries.  While in many instances the vaccines were not deployed until the pandemic was 
waning in the Northern Hemisphere, observational studies of VE against medically attended laboratory-
confirmed influenza demonstrated that these vaccines had an effectiveness in children and adults in the 
range of 50 – 80%, with adjuvanted vaccines appearing to be modestly more effective [185]. 
 
vi. Chronic conditions/illnesses 
Reviews of evidence on influenza vaccination efficacy and effectiveness have been conducted for various 
conditions, such as immunocompromised including HIV infected [186], immunosuppressed adults with 
cancer [186], people living with asthma [187, 188],  chronic obstructive pulmonary disease, cystic 
fibrosis [189],  and for children being treated with chemotherapy for cancer [190]. As the quality of the 
evidence, the number of publications retrieved and the reported vaccine efficacy/effectiveness as well as 
the frequency and severity of adverse events vary greatly by patient group, immune-status, season, and 
vaccine used, it is not possible to conclude that there is a significant benefit for these groups.  
Nevertheless, influenza vaccination is recommended for persons with chronic conditions, especially 
chronic kidney disease, diabetes, HIV, cancer and anyone who is immunocompromised. Recent evidence 
suggests that all these groups benefit from influenza vaccination in that complications are reduced 
resulting in fewer hospitalizations. For example; Ishigami et al. (2020) reported that influenza vaccination 
was associated with a lower risk of hospitalization for patients with some degree of kidney failure, 
especially in those with concomitant heart disease [191]; a review by Santos et al. (2020) demonstrated 
the value of vaccination in diabetics to prevent hospitalization, particularly in those over 65 years [192]; 
for persons living with HIV influenza vaccination was shown to be effective in adults but not children, 
while a meta-analysis by Zhang et al. (2018) suggested that the use of adjuvanted  influenza vaccines 
provided better outcomes for persons with HIV [193]; studies on immunocompromised patients reviewed 
by Caldera et al. (2021) described that high dose influenza vaccines resulted in strong immunogenicity 
responses in persons with HIV and also in other immunocompromised patients; for children with cancer 
both TIV and LAIV were evaluated by Carr et al. (2011) with TIV showing more robust immune 
responses than LAIV [194], and in a study in adults by Bayle et al. (2020) in patients receiving 
chemotherapy and antiviral drugs,  influenza vaccines were safe and effective in protecting cancer 
patients from influenza related risks [195].  
 
D. Live-attenuated influenza vaccines 
Live-attenuated influenza vaccines (LAIV) administered intranasally have been in use in the former 
Soviet Union/Russia since the 1980’s (these LAIV based on the A/Leningrad and B/Russia backbones) 
and in the U.S. since 2003 (based on the Ann Arbor backbone), as well as in other high income countries. 
More recently, the Russian LAIV has been licensed and produced in India (prequalified by WHO) and 
also in China, opening the door for possible use in diverse middle and low income countries.  Prior to 
2013-2014, monovalent pandemic LAIV and trivalent seasonal LAIV comprised most of the LAIV 
administered globally, and thus most of the studies of LAIV efficacy and effectiveness have evaluated 
either trivalent seasonal or monovalent pandemic vaccines.  LAIV is generally authorised only in 
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individuals 2 – 49 years of age, excluding a variety of groups (e.g. pregnant women, HIV-infected 
individuals, young children with a history of asthma, etc.).  LAIV has been evaluated in randomized 
controlled trials and in observational studies, either in comparison with placebo or in comparison with 
inactivated influenza vaccine.  
 
i. Adults (18 – 49 years of age) 
 The Cochrane Review published in 2018 included eight studies (12 datasets) of the efficacy and 
effectiveness of LAIV among healthy adults.  It reported a summary estimate of the efficacy of LAIV 
against laboratory-confirmed influenza of 53% (95% CI:  38-65%) [141].  The meta-analysis published in 
2012 identified three randomized controlled trials of LAIV in healthy adults 18 – 49 years of age that met 
its inclusion criteria.  While the point estimates of vaccine efficacy against laboratory-confirmed 
influenza ranged from  8% to 48%, none was significantly different from no effect [137], although a 
study excluded from that meta-analysis because it lacked a placebo group reported vaccine efficacies of 
85% (95% CI:  70 – 92%) and 74% (95% CI:  52 - 86%) against culture-confirmed influenza caused by 
H1N1 and H3N2 viruses, respectively [196].  The studies included in the meta-analysis that found no 
significant protective effect of LAIV did find that study participants in this age group receiving trivalent 
inactivated influenza vaccine achieved a high level of clinical protection. However, as mentioned earlier, 
in the three published reports in this age group that compared the efficacy of TIV and LAIV to placebo, 
TIV performed better than LAIV [138-140]. 
 
No observational studies of LAIV effectiveness among adults using laboratory-confirmed influenza as 
the outcome could be identified. A study examining the effectiveness of LAIV in reducing episodes of 
influenza-like illness, physician visits, and lost workdays among healthy adults found that receipt of 
LAIV reduced these outcomes during an influenza season when the vaccine strain was poorly matched to 
the circulating strain of influenza virus [197]. 
 
ii. Older Adults (≥ 50 years of age) 
 Only one randomized, placebo-controlled trial of LAIV among older adults was judged to meet 
criteria for inclusion in the 2012 meta-analysis by Osterholm et al. [37].  In this study, LAIV had an 
efficacy of 42% (95% CI:  22-58%) against culture-confirmed influenza among ambulatory, community-
dwelling adults ≥ 60 years of age [137]. In the 2018 Cochrane review, one study estimated the efficacy of 
the Russian-derived vaccine in preventing laboratory-confirmed influenza in vaccinated versus 
nonvaccinated individuals was 51% (95%CI, −17–79%) for recipients of live vaccine alone compared to 
non vaccinated individuals [159, 198]. Randomized trials of LAIV vs. placebo among the frail elderly 
(e.g. nursing home residents) have not been conducted for ethical reasons, and observational studies 
cannot be conducted because LAIV is not being used in this age group. 
  
iii. Children (2 – 7 years of age) 
The 2012 meta-analysis by Osterholm et al..  included six placebo-controlled trials covering eight 
influenza seasons that provided estimates of the efficacy of LAIV in young children.  The range of 
efficacies in these studies was 57 – 93%, with a pooled vaccine efficacy estimate of 83% (95% CI:  69-
91%) [137].  Results of these studies suggest that even a single dose of LAIV can provide some 
protection in seronegative young children.  By following children over two or more influenza seasons, a 
subset of these studies provided evidence that, in some children, LAIV can provide clinical protection 
against antigenically drifted strains of influenza virus.  An earlier meta-analysis that included nine 
randomized placebo-controlled trials of LAIV produced a similar pooled estimate of LAIV efficacy in 
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children (77%) and influenza strain-specific estimates of vaccine efficacy of 85%, 76%, and 73% against 
antigenically similar strains of influenza A H1N1, influenza A H3N2, and influenza B, respectively 
[199].  A more recent meta-analysis of the efficacy (and effectiveness) of seasonal and pandemic 
A(H1N1) influenza LAIV in low and middle income countries reported similar efficacies against 
laboratory-confirmed influenza against antigenically-similar strains of influenza virus, both one and two 
years after vaccination (one year: 72%, 95% CI:  65-77%; two years: 81%, 95% CI 69 – 89%) [200]. 
Studies that compared inactivated and live-attenuated vaccines in children generally found that the live-
attenuated vaccine yielded higher efficacy. The recent Cochrane review assessed an overall efficacy of 
78% for live-attenuated vaccines and an 31% overall VE [159].  
 
In a review and commentary by Lehman (2019) it was noted that LAIV had similar efficacy against 
influenza A(H3N2) and B as the inactivated vaccine but performed worse against influenza A(H1N1) 
[201].  


Efficacy studies by Chung et al. [201]  and Piedra et al. [202] using  pooled data from five large studies 
in children ages 2 to 17 years over three influenza seasons (2013–14 through 2015–16) showed: Efficacy 
against any influenza type was lower for LAIV4 than inactivated influenza vaccine (IIV) (26% vs. 51%); 
Efficacy against influenza A(H1N1) was significantly lower for LAIV4 than IIV (20% vs. 67%); Efficacy 
against the drifted influenza A(H3N2) during the 2014–15 season was poor for both LAIV4 and IIV (7% 
and 29%); and, efficacy against influenza B did not differ significantly for LAIV4 and IIV (66% and 
52%). 


While the above studies have documented that LAIV is reasonably efficacious in young children, it is 
worth noting that a recently completed, well-designed randomized controlled trial of the Russian-derived 
LAIV produced in India failed to show efficacy of a single dose of the vaccine given to children 2 – 5 
years of age in Senegal.  While the vaccine was found to be safe, the efficacy was 0% (95% CI:  -26% - 
21%) against illness caused by any influenza type or sub-type, including influenza A H1N1 (2009), the 
predominant circulating, vaccine-matched strain [203].    The reason(s) for the failure of LAIV to provide 
protection in this trial require elucidation. Whether there are published immunogenicity studies are also 
unclear.  


It may be possible to use models to improve the selection of vaccine viruses for LAIV. One such 
approach reports on models that incorporate three key antigenic distances between the vaccine strain pre-
existing immunity and the challenge strain, providing an avenue   to select the LAIV strain that would 
have a higher chance of being protective [204].  
 
The effectiveness of LAIV significantly varies between studies. However, LAIV has advantages over 
inactivated influenza vaccine, including; it is more likely to mimic a natural immune response, likely give 
longer lasting antibody titers, have higher acceptance rates, and better vaccine production outputs.   
Nevertheless, despite these variations in efficacy, childhood vaccination with live and inactivated 
vaccines is warranted [205].   
 
iv. Older Children (7 – 14 years of age) 
While it was not included in any meta-analyses of LAIV efficacy in children, an early placebo-controlled 
trial of Russian LAIV conducted among school children in 1990 found the vaccine to be efficacious 
against influenza-like illness during the influenza season.  Among completely vaccinated children, the 
vaccine efficacy was 30% (95% CI:  22-37%) among children 7 – 10 years of age and 52% (95% CI:  45-
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58%) among children 11-14 years of age [206]. In addition, LAIV appeared to have a higher efficacy 
than inactivated vaccine, and there was evidence of indirect protection of unvaccinated school classmates 
and staff. 
 
v. Relative Efficacy of Inactivated and Live-attenuated Influenza Vaccines in Children 
A small number of randomized controlled trials that allowed a comparison of the relative efficacy of 
inactivated and live-attenuated vaccines have been conducted primarily in young children.  These studies 
have generally reported that LAIV has higher efficacy in children and better effectiveness than do 
inactivated vaccines, especially in children receiving vaccine for the first time [204].  However, 
observational studies of the effectiveness in children of LAIV relative to that of inactivated influenza 
vaccines have produced mixed results, leading at least the U.S. to reconsider its stated preference for 
LAIV in this age group. A recent study, using three influenza seasons of observational data from the U.S. 
Influenza Vaccine Effectiveness network, found that LAIV had lower effectiveness when compared to 
inactivated influenza vaccine for pH1N1 but not for H3N2 or influenza B [207].  
A recent publication of studies of children in India compared the efficacy of live-attenuated (LAIV) and 
inactivated influenza vaccines (IIV). This was performed over 2 years and was a randomised placebo-
controlled trial. In the first year of the study VE was 40.0% (95% confidence interval (CI) 25.2 to 51.9) 
for LAIV and 59.0% (95% CI 47.8 to 67.9) for IIV compared with controls; relative efficacy of LAIV 
compared with IIV was −46.2% (95% CI −88.9 to −13.1). In Year 2, VE was 51.9% (95% CI 42.0 to 
60.1) for LAIV and 49.9% (95% CI 39.2 to 58.7) for IIV; relative efficacy of LAIV compared with IIV 
was 4.2% (95% CI −19.9 to 23.5).  


This was the first randomized controlled trial comparing LAIV and IIV in a developing country setting. 
Importantly, during both years, LAIV and IIV were protective against influenza A(H3N2) viruses. 
However, LAIV had limited efficacy against influenza pH1N1for both years, initially thought to be due 
to thermostability issues, however, subsequent studies suggested inter-strain competition led to reduced 
replicative fitness, which contributed to reduced VE in the 2013-14 and 2015–16 seasons.  Subsequent 
improved strain selection to the H1N1 component increased the overall effectiveness of the LAIV 
vaccine. Both LAIV and IIV vaccines are considered to be safe and moderately efficacious against 
influenza virus infection [204, 208, 209].   


E. Otitis Media 
As it is plausible that influenza immunization in young children might reduce the risk of acute otitis 
media, many episodes of which are either viral in origin or begin as a viral infection of the upper 
respiratory tract before a secondary bacterial infection develops, both randomized trials and observational 
studies of the efficacy/effectiveness of either inactivated or live-attenuated influenza vaccines have 
examined their impact on the risk of acute otitis media in young children.  The results of these studies 
have been inconsistent. The reported efficacy/effectiveness against this clinically-diagnosed outcome has 
ranged from no detectable reduction in risk, as indicted within  the Cochrane reviews [210]   
to an efficacy/effectiveness approaching 100%. 
 
 F. Other outcomes 
While the most important indicators of the individual level impact of influenza vaccines remain efficacy 
and effectiveness against culture or RT-PCR-confirmed influenza virus-caused illnesses, including those 
seen in the outpatient and inpatient settings, numerous other outcomes have been examined in studies of 
both inactivated and live-attenuated influenza vaccines.  At the individual level, these outcomes have 
included influenza-like illness; all-cause pneumonia or hospitalization for pneumonia; all-cause 
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mortality; work and school absenteeism; and various adverse reproductive outcomes in pregnant women 
and their infants, among others.  It is plausible that influenza vaccination might reduce the risk of acute 
otitis media; bacterial pneumonia of various etiologies (e.g. S. pneumoniae, H. influenzae type b, and S. 
aureus); myocardial infarction; cerebrovascular accident; acute exacerbations of chronic obstructive 
pulmonary disease; congestive heart failure, and asthma; antibiotic use; and other conditions.  And, at the 
“group level,” it is plausible that influenza immunization might reduce transmission of influenza virus in 
the community or household, providing an element of indirect or “herd” immunity to unvaccinated 
individuals.   
 
For the most part, other outcomes have been infrequently studied in randomized controlled trials of either 
inactivated or live-attenuated influenza vaccines, for diverse reasons.  For outcomes that are infrequent 
(e.g. all-cause mortality), randomized trials would have to be unrealistically large to detect (or 
convincingly exclude) potentially important effects.  In addition, in populations at highest risk, such trials 
might be unethical, given recommendations that such individuals receive influenza vaccine.  Moreover, 
to detect indirect effects of influenza vaccine, the trials typically need to be cluster-randomized, rather 
than individually randomized. 
 
As a result, the studies examining the possible effect of influenza vaccination on diverse other outcomes 
have been largely observational in nature, typically relying on historical cohort or case-control designs.  
As noted above, such studies almost invariably are subject to uncontrolled or inadequately controlled 
confounding, as well as various forms of selection and information bias, making their interpretation 
difficult or impossible.  This issue has been particularly well examined with regard to studies of the 
effect, if any, of influenza vaccination on all-cause mortality.  While a number of such studies have 
suggested a very large protective effect of influenza vaccination on the risk of dying of any cause (i.e. 
recipients of influenza vaccine being 40 – 50% less likely to die), careful assessments of such studies 
have found that all or most of the effects observed were the result of confounding and selection bias, 
making it clear that such observational studies, if done at all, must be very carefully planned, conducted, 
and analyzed [211, 212]. 
 
Observational studies examining less specific or non-specific health outcomes also need to be designed 
and interpreted in the light of the likely or plausible contribution that influenza virus infection makes to 
the risk of the outcome under study.  For example, while it is quite plausible that influenza vaccination 
reduces the risk of all-cause pneumonia or hospitalization for community-acquired pneumonia, studies to 
test this hypothesis need to take into account not only the likely coverage and effectiveness of the vaccine 
against influenza, but the likely proportion of pneumonias in which influenza virus infection has an 
etiologic role.  Thus, if influenza vaccine is 50 – 60% effective in preventing influenza virus infection 
and influenza virus infection is involved in ~15% of community-acquired pneumonia, influenza vaccine 
can be expected to reduce the risk of all-cause community-acquired pneumonia by no more than 7 – 9%, 
and likely substantially less if vaccine coverage is low [213]. 
 
A comprehensive review of all of the studies examining plausible effects of influenza immunization on 
diverse outcomes is not possible to include here.  However, what follows is a reasonable overview of 
what is known, based on the small number of randomized studies and often flawed observational studies. 
 
With regard to school and work absenteeism, there is persuasive evidence from a small number of 
randomized trials and observational studies that receipt of influenza vaccine is associated with a 
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significantly reduced risk of absenteeism from work (adults) and school (children), although  the 
magnitude of this effect is likely to vary by influenza season and the closeness of the match between the 
influenza virus strains circulating and causing illness and the strains included in the vaccine that season.   
 
Similarly, there is reasonable evidence from both a number of clinical trials and observational studies that 
receipt of influenza vaccine is associated with a reduced risk of influenza-like illness(es) (ILI)/acute 
respiratory infections in children and adults < 65 years of age.  Again, the magnitude of this effect is 
likely to vary, both by the degree of match between illness-causing strains and vaccine strains, as well as 
the extent to which other viral pathogens (e.g. RSV, adenovirus, rhinoviruses, enteroviruses, 
paramyxoviruses, etc.) are circulating and causing such illnesses.  The Cochrane review published in 
2018 estimated that in healthy adults, inactivated influenza vaccines reduced the risk of ILI by 16% (95% 
CI:  9 – 23%) when vaccine strains antigenically match the influenza virus  circulating [141]. 
 
Studies suggesting that influenza immunization reduces the risk of hospitalization for community-
acquired or all-cause pneumonia have been observational in nature, as the clinical trials of influenza 
vaccines have typically been too small to detect an effect on this relatively uncommon outcome. A 
number of observational studies, especially ecologic and historical cohort studies, are consistent with a 
significant effect of influenza vaccine on the risk of pneumonia or hospitalization for pneumonia.  
However, concerns about uncontrolled or poorly controlled confounding by patient frailty and other risk 
factors, as well as various other forms of bias, make it difficult to come to any conclusions regarding such 
an effect among children, adults, or the elderly. Particularly in light of the fact, as discussed above, that 
even in a situation with a high level of vaccine coverage and a close match between the influenza strains 
in the vaccine and those causing illness, this effect is likely to be very small (although possibly of 
substantial clinical and public health benefit).   
 
The same factors combine to make it impossible to conclude that receipt of influenza vaccine is 
responsible for a reduction in all-cause mortality in any age group.  While even a small reduction in all-
cause mortality due to influenza vaccination would be noteworthy, the current evidence is insufficient to 
conclude that such an effect exists.  With regard to reductions in the risk of other non-specific outcomes, 
such as myocardial infarction; cerebrovascular accident; exacerbation of chronic obstructive pulmonary 
disease, congestive heart failure, and asthma; etc., again, while such effects of influenza immunization 
are plausible, the existing evidence is not sufficient to conclude that such vaccine effects exist. 
 
In a similar vein, there is substantial interest in whether administering influenza vaccine during 
pregnancy leads not only to a reduced risk of influenza morbidity and mortality in the pregnant woman 
and her newborn baby, but also to a reduced risk of non-specific adverse birth outcomes, such as SGA or 
low birth weight; fetal death or miscarriage; or congenital anomalies.  None of the clinical trials of 
influenza vaccine in pregnancy has been large enough to address these questions with reasonable 
statistical power, and the available observational studies do not support firm conclusions regarding such 
beneficial effects. 
 
With regard to indirect effects of influenza immunization, such that others in the household, school, 
worksite, or community may be protected through reduced exposure to influenza virus, a small number of 
randomized trials and observational studies involving either inactivated or live-attenuated influenza 
vaccine have provided evidence of such an effect.  These studies provide evidence that unvaccinated 
individuals living in the same household; attending or working in the same school; or living in the same 
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community can have their risk of influenza or of ILI reduced as a result of influenza immunization of 
others, an effect that is almost certain to vary not only by effectiveness of the vaccine in recipients, but 
also by level of vaccine coverage achieved.  Limited studies suggest that while this indirect effect is 
achieved by both inactivated and live-attenuated vaccines, the indirect effect of live-attenuated vaccines 
may exceed that of inactivated vaccines [214]. However, for a number of reasons, the magnitude of the 
effect has varied and been hard to quantify. As a result, potential indirect effects have typically not been 
used as a rationale for vaccine recommendations, but rather as a potential added benefit.  
 
 G. Summary 
A wide variety of influenza vaccines have been deployed among diverse age and risk groups, including 
inactivated and live-attenuated; adjuvanted and non-adjuvanted; high dose and regular dose (half dose for 
young children); and monovalent, trivalent, and quadrivalent vaccines, using predominantly 3 platforms 
i.e. egg-, cell- and recombinant- based vaccines.  Vaccines typically cannot be subjected to randomized 
controlled trials prior to deployment each season, and they are given to individuals, who produce varying 
immunologic responses; socioeconomic, genetic, health factors and age also affect immune response.  
Furthermore, observational studies of their effectiveness can be beset by numerous methodologic 
challenges. Their true efficacy and effectiveness may well vary by season and depending on a variety of 
host factors. Nevertheless, the available evidence suggests that they reduce the risk of medically attended 
acute illnesses caused by influenza viruses, particularly when the strain(s) circulating and causing disease 
are antigenically similar to the strain(s) in the vaccine. In addition, it is biologically plausible that they 
reduce the risk of a number of other health outcomes associated with influenza, many of which are non-
specific in nature. Their effectiveness likely varies, however, depending on the age and underlying illness 
characteristics of the population being vaccinated. 
 
Globally, a network of study sites is annually monitoring the effectiveness of the various influenza 
vaccines in use in diverse countries, using the test-negative design and RT-PCR to confirm the etiologic 
role of influenza virus. Collectively, such sites can rapidly provide mid-season and end-of-season 
estimates of influenza VE.  While such studies can be very large and be used to provide specific VE 
estimates (e.g. among various age groups) they may still suffer from having sparse data and consequently 
providing unstable or imprecise estimates of VE in various sub-groups (e.g. by influenza virus type and 
strain; by type of vaccine; by time since vaccination; by age and underlying disease status etc.).  In 
addition, the use of this study design in the hospital setting remains to be validated.  Nevertheless, it is 
now possible to regularly and expeditiously monitor influenza VE in diverse settings and use the results 
to aid clinical and public health decision-making.   
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Table 2 Vaccine Efficacy/Effectiveness1 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


NA = Not Applicable 
Scale: Subjective assessment:  * = Low but acceptable  **= good *** = very good 
1 Against medically attended, laboratory-confirmed influenza illness 
 
  


Group Egg-based 
Inactivated 
Influenza 
Vaccines 


Cell-based 
Inactivated 
Influenza 
Vaccines 


High Dose 
Inactivated 
Influenza 
Vaccines 


Adjuvanted 
Inactivated 
Influenza 
Vaccines 


Recombinant 
Protein 
Inactivated 
Influenza 
Vaccines 


Live-
attenuated 
Influenza 
Vaccines 


Infants (6 – 23 
months) 


 **  **  NA  NA  NA  NA 


Children (2 – 17 
years) 


 **  **  NA  NA  NA  ** 


Adults (18 – 49 
years)  


 ***  ***  NA  NA  ***  ** 


Adults (50 – 64 
years) 


 ***  ***  NA  NA  ***  NA 


Adults (≥ 65 years)  *  **  ***  ***  **  NA 
Pregnant Women  **  ***  NA  NA  ***  NA 
HIV-infected  *  *  NA  NA  *  NA 
History of 
Asthma/Wheezing 


 ***  ***  NA  NA  ***  NA 


Other Underlying 
Conditions 


 Variable  Variable  NA  NA  ?  Variable 
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7. Vaccine Safety 
 A. Background 
As influenza vaccines are given to very large numbers of generally healthy individuals, it is imperative 
that vaccines, especially those administered routinely, have excellent safety profiles.  While the various 
clinical trials that precede licensure provide critically important safety data about new vaccines, including 
both seasonal and pandemic influenza vaccines, these trials are too small to provide adequate statistical 
power to detect rare serious adverse events following immunization. As a result, post-marketing 
surveillance is critically important for detecting such adverse events, after which carefully designed 
analytic observational epidemiologic studies are essential for testing hypotheses regarding a causal 
relationship between receipt of a given vaccine and a specific adverse event.  Observational studies are 
limited by the quality of surveillance data (spontaneous reports), models and methods used, and 
differences between persons seeking and not seeking influenza vaccines.  Furthermore, such studies 
typically do not collect or analyze vaccine safety by vaccine product, and not all influenza vaccines are 
the same with regard to safety.  Nevertheless, more such analytic studies are essential in order to judge 
the probability that a given vaccine increased the risk of (i.e. caused) a given adverse event, rather than 
coincidence (i.e. chance) accounting for the adverse event following closely in time receipt of the 
vaccine. 
 
While high income countries often have well-funded systems in place to monitor adverse events 
following immunization and support epidemiologic studies to test hypotheses concerning a cause-effect 
relationship, poor and even middle income countries infrequently have such resources and systems in 
place.  As a result, it is almost invariably the case that it is necessary to extrapolate findings concerning 
vaccine safety from studies conducted in wealthy countries to low and middle income countries.  Various 
groups, including WHO’s Global Advisory Committee on Vaccine Safety, review such epidemiologic 
evidence and, taking into account biological plausibility and other relevant factors, provide guidance to 
countries and their decision-makers about the safety of various vaccines. This approach to judging the 
safety of vaccines, including their safety for use in poor and middle income countries, has for many years 
been applied to influenza vaccines, and there is currently no reason to believe that studies and findings 
concerning influenza vaccine safety from high income countries cannot be extrapolated to low and 
middle income countries.  Given that there have been very few attempts to study influenza vaccine safety 
in low and middle income countries, except for recent studies of influenza vaccine given during 
pregnancy, the information summarized here primarily comes from high income countries, but is believed 
to be applicable in all populations.   
 
Before reviewing the evidence concerning adverse events following influenza immunization, it is 
important to reiterate that, except for common adverse events occurring shortly (i.e. within days or 
weeks) after immunization, the evidence comes almost exclusively from observational (i.e. non-
randomized) studies.  With rare exceptions (e.g. clinical trials of rotavirus vaccines, new influenza 
vaccines), randomized trials of vaccines are designed to determine efficacy with a given precision, 
possibly including efficacy in pre-specified sub populations. Safety data is also collected; however, they 
do not have adequate statistical power to detect rare adverse events (e.g. Guillain-Barré Syndrome 
(GBS)). These are generally detected though passive and active surveillance networks. Thus, studies 
designed to test hypotheses concerning the relationship between receipt of a given vaccine and a given 
rare outcome must, of necessity, be observational in nature.  While such studies are prone to various 
forms of selection and information bias, as well as confounding, newer study designs (e.g. various forms 
of “case only” studies) can largely or completely eliminate at least time-independent confounding, and 
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thus provide highly credible measures of the associations being studied.  Because they are different 
biologically, inactivated and live-attenuated influenza vaccines are discussed separately. 
 
B. Inactivated Influenza Vaccines 
Inactivated influenza vaccines generally have an excellent safety profile and are well-tolerated in 
recipients of all ages, including individuals with various underlying medical conditions (e.g. HIV 
infection, asthma, etc.) and pregnant women. In adults and older children, mild local soreness at the 
injection site is common (i.e. 60-80% of recipients); low grade fever is less common (i.e. 2-10%); and 
mild systemic symptoms (e.g. malaise and fatigue) occur infrequently.  All of these signs and symptoms 
are self-limited, typically lasting no more than one to two days.  In infants and younger children, fever 
occurs in ~10% of vaccine recipients, and can be accompanied by irritability, crying, and other systemic 
signs and symptoms, but is typically self-limited and abates within one to two days.  In infants, febrile 
seizures can occur and appear to be more common when influenza vaccine is administered concomitantly 
with other routine immunizations (e.g. pneumococcal conjugate vaccine and DTP). Such seizures, while 
alarming, are typically benign and self-limited; treatment of fever (and of injection site soreness, etc.) 
with anti-pyretic, analgesic medications can alleviate signs and symptoms, but there is no evidence that it 
reduces the risk of seizures when given prophylactically and may dampen immune response as a certain 
level of inflammation is needed to trigger an effective adaptive immune response and reduced immune 
responses have been reported in some studies [215, 216].       
 
While whole virus and split/sub-unit influenza vaccines are associated with similar rates of such adverse 
events following immunization in adults, whole virus influenza vaccines and vaccines with higher 
amounts of antigen produce more systemic reactions, including fever, in infants and young children, so 
split virus or sub-unit vaccines are preferred in this age group. In 2010 there were 123 reports of febrile 
convulsions in children under 5 in Australia related to a single vaccine, brand name fluvax or fluvax 
Junior. The regulator, the TGA  conducted a detailed review  concluded that there were 100 confirmed 
cases of febrile convulsions in children under the age of 5 years across Australia [217]. Data also 
revealed an association with febrile reactions in the 4-24 hours following vaccine administration at higher 
rates than documented following seasonal TIV administration in previous years in Australia. This higher 
frequency of early fever responses was associated with substantially higher rates of TIV-associated 
febrile convulsions in children 6 months to less than 5 years of age and it was further concluded by TGA 
and others that suboptimal splitting of the vaccine was the cause [218].  
 
Life-threatening immediate hypersensitivity reactions (i.e. anaphylaxis) following inactivated influenza 
vaccine have been observed, but are extremely rare (i.e. ~1-2 cases per million vaccine doses delivered).  
They can occur even in individuals with/without a known severe allergy to eggs. People with known egg 
allergies can be given egg-based influenza vaccine if observed for at least15 minutes in a setting where 
appropriate medical care is available should there be an anaphylactic reaction.  
 
In addition to the adverse events described above, a possible increased risk of GBS following 
administration of influenza vaccine has been a concern since 1976, when a national program to 
administer an inactivated “swine” influenza flu vaccine in the U.S. resulted in a cluster of cases of GBS.  
GBS, a syndrome comprising the acute onset of ascending paralysis and other findings, is a rare but 
potentially fatal disease whose pathogenesis and etiology are poorly understood.  GBS can be initiated by 
diverse infections, particularly gastroenteritis caused by campylobacter species.  Studies in 1976 did 
demonstrate an increased risk of GBS following receipt of the monovalent inactivated swine/New 
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Jersey/76 influenza vaccine given as part of that national program, with an estimated excess risk of GBS 
among vaccine recipients of ~1 per 100,000 [219].  
 
Studies of the relationship between GBS and receipt of seasonal influenza vaccines after 1976 have not 
demonstrated convincing evidence of a similar increase in risk.  When monovalent inactivated H1N1 
influenza A vaccine was given to large numbers of individuals in response to the 2009 influenza 
pandemic, studies found a small, but statistically significant increased risk of GBS among vaccine 
recipients, consistent with an excess of 1.6 cases of GBS per million people vaccinated [220]. Two 
studies in England (2007 and 2009) reported a strong association between influenza infection and GBS, 
with GBS occurring within 3 months after the influenza-like illness (ILI) (not necessarily influenza) [221, 
222]. The relative incidence of GBS after influenza was highest in the first week after infection and the 
estimated risk of GBS after influenza was reported as 17.2 cases per 1 million patients hospitalized with 
influenza [223]. Also, a study in Norway during the 2009 pandemic (H1N1) influenza showed a much 
higher risk GBS in influenza patients with a relative risk of 4.89 (95% CI: 1.7–20.36) [224]. However, a 
review by Babazadeh et al. (2019) showed that there is some association with influenza infection and 
GBS and very little association with influenza vaccination and GBS [225].  
 
In the context of the 2009 influenza pandemic and the resulting administration of various inactivated 
monovalent vaccines to large numbers of persons globally, cases of narcolepsy (a severe chronic 
neurological condition) were noted in a number of vaccine recipients in Sweden and Finland in August, 
2010.  While studies in the U.S. and Canada did not find an association between receipt of monovalent 
influenza A H1N1 pandemic vaccine and subsequent risk of narcolepsy, multiple studies in various 
European countries, including Finland, Norway, Sweden, England, and Ireland, did report an increased 
risk of narcolepsy in pandemic influenza vaccine recipients in the weeks following immunization, 
particularly among adolescents and young adults.  In these countries, unlike in the U.S., many individuals 
received a pandemic influenza A H1N1 vaccine formulated with an AS03 adjuvant, brand name 
Pandemrix/Arepanrix, and the increased risk of narcolepsy/cataplexy was limited to recipients of the 
adjuvanted vaccine. Over time, a body of data developed which included spontaneous reports and results 
of epidemiological studies conducted in several countries in Europe and which suggested an increased 
risk of narcolepsy in vaccinated individuals versus the unvaccinated population [226]. Epidemiological 
data suggested an increased risk of narcolepsy in some individuals following vaccination with Pandemrix 
which was investigated by the EMA [227]. While methodologic limitations of these observational studies 
have been pointed out, they do not appear to be sufficiently serious to invalidate the studies and their 
results. While some adjuvants have caused rare adverse reactions including Bell’s palsy, which is 
associated with heat labile enterotoxin, the safety history of adjuvants has been generally excellent. A 
further confounder was the finding that the risk of developing narcolepsy is associated with the presence 
of a particular HLA genetic marker, DBQ1* 0602, which is more common among those of northern 
European ancestry, and which has been associated with the risk of narcolepsy in the absence of influenza 
immunization. Initially, narcolepsy/cataplexy (linked to the HLA-DQB1*0602 haplotype and a 
dysregulation of the hypocretin ligand-hypocretin receptor pathway) was associated with the AS03 
adjuvanted H1N1pandemic vaccine used in 2009 [228], however, recent immunological data suggested a 
possible role of the pH1N1antigen through a multifactorial mechanism involving antigen mimicry – 
cross-reactive DQ0602-restricted CD4 T cells specific for influenza haemagglutinin and hypocretin (a 
neuropeptide) might have played a role. In 2016, EMA concluded that “hypotheses that take into account 
the potential role of antigen are more likely to explain the increased risk of narcolepsy observed with 
Pandemrix than hypotheses that are based on a direct role for the AS03 adjuvant” [229, 230].  
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In addition, a retrospective multi-country cohort study (the SOMNIA study) assessed incidence rates of 
narcolepsy before and during pandemic H1N1virus circulation, and after vaccination;  elevated incidence 
rates of narcolepsy after vaccination were only found in Sweden, but not in any other country, and in 
Taiwan before vaccination during wild-type virus circulation [231].  


AS03 has been included in pandemic influenza preparedness vaccines against several strains, including; 
H5N1, H1N1, H7N9, and H9N2 [232]. 


While a number of other acute and chronic (and exacerbations of chronic) conditions have occasionally 
been suggested to be associated with the receipt of inactivated influenza vaccines, a comprehensive 
review of the existing studies and of the biologic plausibility of these putative associations published by 
the U.S. Institute of Medicine in 2011 concluded that the evidence was insufficient to support a cause-
effect relationship for any of these other conditions, as has a more recent review [233, 234]. 
 
With regard to the safety of inactivated influenza vaccines when used in high-risk groups, such as HIV-
infected persons and individuals with diverse other immunosuppressive or underlying chronic illnesses, 
there is neither evidence suggesting nor biologically plausible reasons why adverse events should differ 
in frequency or type in such individuals.  Of particular interest is the safety of such vaccines in pregnant 
women.  Pregnant women are increasingly being targeted for immunization using inactivated seasonal 
influenza vaccines, both to protect them and to provide their newborn infants with passive protection via 
transplacental maternal antibodies up until the time they can receive the vaccine themselves (i.e. six 
months of age).  Clinical trials, including both HIV-uninfected and HIV-infected women, as well as 
observational studies, have found no evidence that receipt of inactivated influenza vaccine is associated 
with any adverse effects in either the pregnant woman herself or her newborn baby, including studies that 
have looked at fetal death, spontaneous abortion, and congenital malformations [174, 175, 235-237].  In 
fact, several observational studies have found that receipt of inactivated influenza vaccine was associated 
with a reduced risk of fetal death and of preterm birth, although various forms of bias and confounding 
could account for these findings.  Thus, while it is unclear whether administration of inactivated influenza 
vaccine to pregnant women reduces the risk of adverse pregnancy outcomes, studies to date are 
reassuring that vaccination of pregnant women with inactivated influenza vaccine does not increase the 
risk of such outcomes, although most such studies have been too small to exclude subtle effects with 
confidence. 
 
High Dose, cell-based, adjuvanted and recombinant vaccines 
These newer platforms and formulations of inactivated influenza vaccines have been reviewed in detail in 
an ECDC report; there is a large body of evidence showing comparable safety with traditional inactivated 
vaccines. Adjuvanted vaccines also showed marginal improvements in efficacy with acceptable safety 
profiles, especially for older adults [238].  
 
C. Live-attenuated influenza vaccines 
As noted above, cold-adapted, live-attenuated influenza vaccines (LAIV) administered via the nasal route 
have been developed and licensed for use in a variety of countries.  Most of the early experience with 
these vaccines has been in high income countries (e.g. U.S., Canada, etc.). More recently, however, a 
different LAIV, developed and used in children in the former Soviet Union since the 1980s, has been 
produced in India and has been prequalified by WHO for procurement by UN agencies.  The extent to 
which this (or other) LAIV will begin to be used more frequently in such settings remains to be seen, and 
may well depend on its relative cost and comfort delivering a vaccine through the nasal route. 
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In the high income country setting, LAIV has generally been very well-tolerated in healthy children, with 
few or no symptoms occurring more frequently among LAIV recipients than among placebo recipients.  
When symptoms do occur, they can include self-limited mild nasal congestion or runny nose and sore 
throat, and rarely a low grade fever.  High grade fever occurs in <1% of LAIV recipients.  LAIV has also 
been studied in the setting of various chronic conditions, including asthma, chronic obstructive 
pulmonary disease, and cystic fibrosis, and its receipt does not appear to be associated with exacerbations 
of these conditions or other adverse events in such individuals.  Studies in Bangladesh administering 
LAIV to young children >2 years with a history of treatment or hospitalization for asthma or wheezing 
did not find an increased risk of wheezing among recipients of the vaccine, compared to placebo 
recipients. In a recent report by Caspard et al. (2018) in the UK, no new safety concerns were associated 
with the administration of LAIV in children and adolescents with high-risk conditions [239]. However, as 
a precaution, in the U.S. and some other high income countries, LAIV is not recommended for use in 
pregnant women, young children with asthma, reactive airway disease, chronic disorders of the 
pulmonary or cardiovascular systems, immunosuppressed persons or selected other chronic conditions.  
 
LAIV has been administered to a limited number of HIV-infected individuals in high income countries, 
and the results of small studies are generally reassuring with regard to its safety in such individuals, 
although some young children with advanced HIV infection and with AIDS have been reported to shed 
the vaccine virus for prolonged periods of time.  Nevertheless, HIV infection is considered a contra-
indication to receiving LAIV.  The vaccine virus in LAIV can, in theory, be transmitted from vaccine 
recipients to their contacts, although documented transmission events have been near zero.  As a result, 
however, in high income countries, it is generally recommended that individuals living in the same 
household with an immunosuppressed individual or others in close in contact with such individuals, 
including health-care workers, should be given inactivated influenza vaccine instead of LAIV. 
 
E. Summary 
In summary, both inactivated and live-attenuated influenza vaccines generally have an excellent safety 
profile in both children and adults.  Most recipients of currently available influenza vaccines experience 
no adverse events following immunization, other than local or mild systemic reactions.  In children, co-
administration with other vaccines may be associated with an acceptably low-level increase in the risk of 
a febrile response.   Only adequate surveillance systems for suspected adverse events following 
immunization, together with well-designed observational epidemiologic studies conducted after the 
vaccine has been administered to large numbers of individuals, can detect rare adverse events and 
establish a causal link to immunization.  
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Table 3 Safety of Influenza Vaccines 
 


Group Inactivated Seasonal    
Influenza Vaccines 1 


Live-attenuated Influenza 
Vaccines 


Infants/Children (6 – 23 
months) 


 No evidence of safety 
concerns 


 N/A 


Children (2 – 17 years)  No evidence of safety 
concerns 


 No evidence of safety 
concerns 


Adults (18 – 65 years)  No evidence of safety 
concerns 


 ≤ 50: No evidence of safety 
concerns 
 ≥ 50: N/A 


Elderly (> 65 years)  No evidence of safety 
concerns includes high dose 
and adjuvanted vaccines  


 N/A 


Pregnant Women  No evidence of safety 
concerns 


 Contraindication 


HIV-infected  No evidence of safety 
concerns 


 Contraindication 


History of Asthma/Wheezing  No evidence of safety 
concerns 


 Contraindication of selected 
 conditions 


1 Includes cell-based, adjuvanted and high dose vaccines 
 
N/A = Not Applicable (not licensed/used in this age group) 
 
 
8. Cost-effectiveness and Impact of Influenza Vaccination and Vaccination Programs 
Studies of vaccine efficacy and effectiveness, while a critical component of the assessment of a vaccine’s 
potential impact, are often insufficient for gauging the possible population-level effects of a vaccination 
program, particularly for vaccine preventable diseases for which person-to-person transmission of the 
infectious agent occurs.  Studies of vaccine efficacy and effectiveness typically are designed to measure 
only the direct effect of the vaccine on the individual’s risk of acquiring the disease.  Because vaccines 
against agents transmitted person-to-person can also prevent or reduce the likelihood of 
infection/colonization and thus transmission to others, these vaccines may also provide an element of 
“herd protection,” indirectly protecting even unvaccinated individuals in the population.  This effect has 
been particularly notable for conjugate pneumococcal vaccines, for which the evidence is very 
convincing that vaccination of infants and young children substantially reduces the risk of disease in 
unvaccinated older children, adults, and the elderly. 
 
At the same time, policy-makers with constrained budgets must often make difficult decisions regarding 
which of a number of new or previously unused vaccines to introduce into their immunization programs.  
In order to make truly informed decisions, they require information not only about the burden of disease 
and death the vaccine might prevent (based on the incidence, case-fatality proportion, vaccine 
effectiveness, etc.) and the adverse events the vaccine might produce, but also the cost of the vaccine and 
its delivery; the costs of the healthcare utilization (inpatient and outpatient) averted; the savings 
associated with the prevention of school and work absenteeism and reduced productivity; and a variety of 
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other possible costs saved through use of the vaccine.  In a situation, as with influenza, in which there are 
few other interventions that are effective for reducing morbidity, mortality, and associated costs, the 
benefits, costs, and potential impact of an immunization program are particularly important to assess. 
 
A substantial number of economic evaluations of influenza vaccine and vaccination programs have been 
conducted and published over the past ~15 – 20 years, including cost-benefit, cost-effectiveness, and 
cost-utility analyses.  In addition, a smaller number of studies have attempted to assess the overall impact 
of influenza vaccination/vaccination programs on selected health outcomes.  As two recent reviews of 
such economic evaluations document, however, most of these evaluations were done for influenza 
vaccination in high income countries (e.g. the U.S., Canada, Europe, Australia, etc.), with a smaller 
number done for upper-middle income countries, such as Brazil, China, Mexico, Argentina, and Thailand 
[240, 241].  Despite conducting exhaustive literature searches, neither of these reviews identified any 
published economic analyses in the poor/least developed country setting.  Partly in response to the dearth 
of studies in such countries, WHO has recently produced the “WHO Manual for Estimating the 
Economic Burden of Seasonal Influenza,” to encourage and support investigators as they design and 
carry out studies of the economic burden associated with influenza-associated illnesses. 
 
Before summarizing the results of prior economic evaluations and other assessments of the impact of 
influenza vaccines and vaccination programs, it is important to point out that it may be misleading to 
extrapolate from studies in high and middle income countries to the world’s poorest countries.  Even if 
influenza infection and disease rates, especially age-specific rates, are comparable in these very different 
settings, and even if vaccine effectiveness and safety parameters are similar, many of the other 
parameters needed to perform studies of the economic impact (or possible economic impact) of influenza 
vaccine in low income countries are certain to be quite different – e.g. health-care costs, lost wages and 
productivity, etc.  And, of course, the costs of the vaccine and its delivery may also be quite different in 
these very different settings. 
 
With that caveat in mind, as demonstrated in the reviews by Ott, et al.. and Peasah, et al., a substantial 
majority of the published studies have found that use of influenza vaccine in the settings where it has 
been examined “provides good value for money” – that is, most such studies find that influenza vaccine 
is either cost-saving (i.e. results in an overall reduction in expenditures) or has an acceptable cost-
effectiveness ratio.  Specific sub-populations in which influenza vaccination has been found to be cost-
saving or cost-effective include the elderly; healthy working adults; children, including those with “high 
risk conditions;” and pregnant women.  Of the studies in pregnant women, some have been limited to the 
outcomes among women themselves and others have included outcomes among both the women and 
their newborn babies.  At least one study of pregnant women found that the benefits to newborn babies of 
vaccinating pregnant women accrued only to infants of women who were pregnant and vaccinated early 
in the influenza season, although women who subsequently became pregnant and were vaccinated did 
benefit [242]. 
 
Beyond the limited ability to extrapolate confidently to low income countries from findings of studies in 
high and upper middle income countries, several other features of these studies of the economic impact of 
influenza vaccination warrant mention.  First, while some of the studies, especially those in upper middle 
income countries (e.g. Brazil) included both temperate and tropical regions, the studies often focused on 
urban populations, so extrapolation to rural populations may not be appropriate.  In addition, the cost-
effectiveness of influenza vaccination varied, not only with the incidence of various influenza-related 
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health outcomes; the cost of vaccine and vaccine administration; the cost of health care; and the estimates 
of lost wages and productivity, as expected, but also with the severity of the influenza season and the 
timing of vaccination (i.e. early vs. later in the influenza season).  Thus, many factors contribute to the 
actual economic impact of influenza immunization. 
 
Beyond studies of the economic effects of influenza immunization, a limited number of studies have also 
measured or attempted to measure the overall impact of various influenza immunization programs, 
especially programs that target school children in an effort to reduce transmission of influenza virus in 
the community. Given the very high incidence rates of influenza virus infection and illness in young 
children; their sustained shedding of high levels of virus in their respiratory secretions; and their very 
effective mixing, especially in schools, it is quite plausible that achieving high levels of vaccine-induced 
immunity in school children can reduce the rates of influenza virus infection and illness in other age 
groups in the community, in the absence of vaccination of those individuals.  While a number of studies, 
including cluster-randomized trials, have demonstrated that vaccination of school children can reduce 
influenza illnesses in their households and communities, perhaps the most persuasive evidence comes 
from Japan, which conducted a “natural experiment” of sorts, achieving very high levels of influenza 
vaccine coverage among school children for the time period 1962 – 1987.  When the law mandating 
annual influenza immunization of school children was relaxed in 1987 and repealed in 1994, 
immunization coverage in this population declined dramatically.  An examination of excess mortality 
from pneumonia and influenza, primarily in the adult population, showed that in Japan it fell substantially 
during the time interval when school children were being vaccinated and then rose again once vaccination 
of school children was discontinued [243].  
 
More recently, investigators in the U.K. took advantage of a phased roll out of LAIV among school 
children 4 – 11 years of age to examine the effect of vaccinating such children on the rate of influenza 
among younger and older children, who were not targeted for immunization.  With an overall vaccine 
uptake of ~53% among children 4 – 11 years of age, they noted a reduced rate of general practitioner 
consultations for ILI among children < 4 and > 11 years of age, compared to similar aged children in 
schools not yet vaccinated, although this difference did not reach statistical significance.  They also noted 
reductions in emergency department visits for respiratory conditions and hospitalizations for laboratory-
confirmed influenza among children < 4 years of age in the schools receiving LAIV, although again the 
differences were not statistically significant [244]. Thus, there is persuasive evidence that influenza 
immunization, especially of school children, can reduce transmission of influenza virus in the community 
and the incidence of influenza-related illness and death. 
 
In addition to the above approaches, some high income countries, including the U.S. and the countries 
comprising the European Union, have developed models to estimate the overall impact of influenza 
vaccination programs, in terms of illnesses, physician visits, hospitalizations, and deaths averted as a 
result of influenza vaccination.  Because many of these outcomes are difficult to measure accurately, a 
number of inputs into these models must be estimated and a number of assumptions made, based on what 
is known about the proportion of influenza illnesses resulting in a visit to a health-care provider; the 
proportion of individuals with influenza who undergo diagnostic testing for influenza; the sensitivity and 
specificity of various diagnostic tests; the effectiveness of influenza vaccine in preventing various 
outcomes; vaccine coverage in various sub-populations; and a variety of other factors.  The results of 
such analyses suggest that influenza vaccination programs are having a very large beneficial effect.  For 
example, one study estimated that for the time period 2005 – 2011, the annual number of influenza 
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illnesses averted in the U.S. ranged from 1.1 million to 5 million, while the number of hospitalizations 
averted annually ranged from 7,700 to 40,400 [83].  For the 2013-14 influenza season, a similar approach 
estimated that 7.2. million illnesses, 3.1 million medically attended illnesses, and 90,000 hospitalizations 
were averted, despite the fact < 50% of persons ≥ 6 months of age are thought to have been vaccinated 
[84].  In the countries comprising the European Union, while again < 50% of those targeted for influenza 
vaccination received the vaccine, it has been estimated that influenza vaccination annually prevents 1.6. – 
2.1 million cases of influenza; 701,200 – 916,000 physician visits; 45,300 – 65,600 hospitalizations; 
25,200 – 37,200 deaths; and 715,400 – 844,700 lost days of work [245]. In a yet to be published 
systematic review (Raymond Huttubessy and Philipp Lambach unpublished study) on the cost-
effectiveness of influenza vaccination in elderly and HWs, a total of 17 studies were reviewed, 15 of 
which were conducted in elderly, and two in HCWs. These studies reported on quality-adjusted life year, 
or life year of influenza vaccination. Their review aimed to summarize cost effectiveness evidence by 
pooling the incremental net benefit (INB) of influenza vaccination. The results showed that for societal 
perspective, pooled INB was $330.54 (313.26, 347.81), while that for healthcare provider/payer 
perspective was $0.13 (-12,822.0, 12,822.3). Studies indicated that influenza vaccination was cost-
effective compared to no vaccination or current practice; this included several populations in a variety of 
countries (Argentina, Belgium, Canada, Colombia, England/Wales, Italy, Japan, Kenya, South Africa, 
Thailand, Turkey, USA) including HWs, pregnant women, children under 6 years and people with 
clinical conditions. The authors concluded that influenza vaccination might be cost-effective for HWs 
and elderly under a societal perspective, while there remains limited evidence for healthcare 
provider/payer perspective.  
 
 
Table 4 Evidence of economic impact of influenza immunization by risk group, based on studies in 


high and upper middle income settings 
  


Infants (via maternal immunization)  + 
Infants  + 


School Children  +++ 
Healthy Adults (18 – 64 years)  +++ 


Elderly (> 65 years)  +++ 
Healthcare workers  + 


Pregnant women  ++ 
Children or adults with underlying illnesses  ++ 


 
     
+++  Strong evidence it is cost-saving or cost-effective 
++  Moderate evidence it is cost-saving or cost-effective 
+  Weak evidence it is cost-saving or cost-effective 
-  Not cost-effective 
 
 
9. Data gaps and research priorities 
As evidenced by this review, and the plethora of previous studies, reviews, and meta-analyses related to 
influenza and influenza vaccines, a wealth of information about these topics has been amassed over the 
past 60+ years.  There is unquestionable evidence that influenza viruses cause both seasonal epidemics 
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and pandemics, thereby producing substantial morbidity and mortality; no populated region or country is 
immune to influenza-related illness and death.  Effective interventions to prevent influenza are, to a large 
extent, limited to vaccines, but an influenza vaccine that provides durable protection against all influenza 
A and B strains is not yet available, meaning that influenza vaccines must be updated, formulated, 
produced, and deployed every year.  Furthermore, these vaccines are very safe but quite diverse with 
regard to their composition and effectiveness, such that effectiveness varies by type and dose of vaccine; 
sub-group receiving a given vaccine; and influenza-related outcome, as well as by season. Moreover, 
influenza vaccines could be more effective, as they are not as effective as other vaccines. 
 
Based on this review, a number of data gaps are evident, and they can serve as a basis for formulating a 
research agenda concerning seasonal influenza and seasonal influenza vaccines.  (Pandemic influenza 
preparedness and pandemic influenza vaccines are not included here, although they are not disconnected 
from this research agenda.) 
 
A. Burden of disease 
Prior studies, while perhaps patchy in terms of their geographic coverage, demonstrate that influenza 
virus infections and influenza-like illnesses caused by these viruses are common and a predictable feature 
of seasonal influenza.  While additional studies could add to our understanding of influenza virus 
transmission and epidemiologic patterns of influenza in “tropical” settings, it is unlikely that findings will 
dramatically alter our understanding of influenza.  However, given that the impact of illnesses on work 
and school absenteeism, productivity, and health-care costs is likely to be substantial, studies examining 
such impacts could provide useful inputs for estimating the likely cost-effectiveness or cost-benefit of 
influenza vaccination programs in such settings. 
 
Of higher priority are additional studies of the role of influenza viruses in more severe health outcomes, 
such as pneumonia and other forms of severe lower respiratory tract infection, although the findings of 
recent large, well-designed and executed studies of pneumonia suggest that, at least where and when 
those studies were conducted, influenza viruses played an etiologic role in approximately 5 to 15% of 
cases of pneumonia.  Vaccine probe studies conducted using influenza vaccines may well provide more 
useful information concerning the role of influenza viruses in pneumonia than additional “pneumonia 
studies.” If additional “pneumonia etiology” studies are carried out, it is important that they be designed 
to assess the role of influenza virus infection in all pneumonias, including those with evidence of a 
bacterial etiology, and that they take into account the prevalence of influenza virus in healthy controls.  
Studies examining the sequelae of influenza-associated illnesses resulting in hospitalization of children 
would also provide useful data.  At the same time, “probe” studies, if appropriately designed and of 
sufficient size, could shed light on the role of influenza virus infection in other important health 
outcomes.  If it is ethically feasible to conduct such studies in the elderly in low and middle income 
countries, much could be learned about the contribution of influenza virus infection to cardiovascular and 
other important influenza related health outcomes.  In addition to such studies in the general population, 
further studies examining the impact of seasonal influenza on pregnant women and their infants are 
needed.  
 
There is little data on physically disabled persons, with or without medical conditions, and their risk of 
contracting influenza, especially for those with a high level of care. Given that normal levels of exercise 
may not available to this group, their immune responses may also be suboptimal, they could for example 
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be more prone to pneumonia. Data on such patients would be useful to obtain and also a campaign to 
improve their level of awareness and education on the need for regular influenza and other vaccines.  
 
There are still gaps in our knowledge of the burden of disease for indigenous, racial and ethnic minority 
groups, and while data is improving on HIV and immunocompromised patients, further data is needed 
from low and middle income nations. Moreover, the impact on severity and burden of disease of 
coinfection of influenza viruses and SARS-CoV-2, is also data deficient.  
  
B. Vaccine efficacy and effectiveness 
Until a safe and effective “universal” influenza vaccine is available, there will be an ongoing need to 
monitor annually the effectiveness of various influenza vaccines and their component influenza virus 
strains.  In the absence of efficacy trials, existing networks of researchers conducting “test-negative 
design” studies of influenza VE need to be maintained to inform the scientific community on VE; and 
opportunities to expand such networks to additional sites in middle and low incomes that are using 
seasonal influenza vaccines should be a priority. However, study methods should optimally be uniform to 
support comparability and limitations elucidated if the data generated is to be correctly interpreted. In 
addition, research to determine whether such studies also provide valid estimates of VE in the hospital 
setting should be encouraged.  As noted above, vaccine probe studies can help elucidate the role of 
influenza virus infection in pneumonia and other non-specific health outcomes; if appropriately designed, 
they can also provide additional information concerning vaccine efficacy and vaccine safety. 
 
Research needs to be prioritised for adjuvanted seasonal vaccines for all age groups. Adjuvants seem to 
give a broader immune response and in the absence of ‘universal’ vaccines such approaches could be 
useful to improve immunogenicity, efficacy and VE.  High dose vaccines have also proven to be effective 
especially for those over 65 years. The use of high dose influenza vaccine in other age groups and in 
those with underlying medical conditions requires ongoing study.  
 
While cell- and recombinant- based vaccines are only somewhat more immunogenic than egg-based 
vaccines, and such platforms are needed to ensure seasonal and pandemic vaccine is available for all, 
programs should be put in place to help low and middle income countries obtain such technology, in 
addition to (or instead of) egg based technology. This will require the assistance of manufacturers in 
developed countries and WHO could play a role in facilitating such technology transfer. 
 
Research should be prioritised for novel platforms for influenza vaccines, which have been so successful 
for the recent SARS-CoV-2 coronavirus pandemic i.e. mRNA and viral vectored vaccines. Such 
technology would also be useful for developing countries to assure vaccine supply. These platforms 
would be simpler to transfer and implement than current technologies.  
 
C. Vaccine safety 
The existing passive surveillance programs for collecting reports of adverse events following 
immunization and the networks of sites available to conduct hypothesis-testing observational 
epidemiologic studies using case only and other designs, while invaluable, need to be expanded, 
particularly to low and middle income countries.  While currently licensed and widely used seasonal 
influenza vaccines have an excellent safety profile, the experience with an adjuvanted monovalent 
pandemic H1N1 vaccine being associated with narcolepsy in an apparently genetically susceptible 
subpopulation demonstrates that the safety of influenza vaccines must be monitored closely and 
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effectively.  Given the increasing use of high dose, adjuvanted, and attenuated live virus vaccines to 
prevent influenza, and given the demonstrated impact of “vaccine hesitancy”, and sometimes false or 
misleading media reports on vaccine uptake, increasing the ability of countries that deploy seasonal 
influenza vaccines to monitor their safety is of particular importance, including the ability to monitor the 
safety of whatever individual vaccine formulations are used. For putative mRNA and viral vectored 
vaccines, safety is a potential issue, and the nature and risks of any long-term serious adverse events is 
unknown: For current SARS-CoV-2 vaccines, blood clots associated with thrombocytopenia have 
occurred in about 16/million people receiving viral vectored vaccines with a case-fatality of about 20%; 
for mRNA vaccines a low rate of anaphylactic reactions have been reported (11 per million), possibly due 
to the presence of low levels of polyethylene glycol in the vaccine, and there have also been reports of 
myocarditis/pericarditis at a rate of about 10/million (to date). The risk of contracting such rare events is 
small, but would need to be considered and monitored for if these technologies were used to produce 
influenza vaccines.  
 
D. Impact, cost-effectiveness, cost-benefit, and other studies of economic impact 
As this review has demonstrated, while a number of evaluations of the economic and other impacts of 
influenza immunization programs have provided strong evidence of their cost-effectiveness and of other 
societal benefits, virtually all such assessments have been performed in high and upper middle income 
countries.  As a result, little is known about the relative costs and benefits of deploying seasonal 
influenza vaccines in low and lower middle income countries, and many of the inputs needed for such 
assessments in these settings are poorly characterized or completely unavailable.  While WHO has 
developed a guide to assist in the conduct of such studies, additional resources will be needed in order for 
them to be carried out.  At the same time, additional studies of the impact of influenza immunization 
programs are needed, especially in low income settings, to inform decision-making and priority setting 
related to use of influenza vaccines. 
 
10. Summary 
Influenza viruses regularly cause substantial morbidity and premature mortality, as well as reduced 
productivity, even in the absence of a pandemic.  All regions and countries of the world are affected, 
despite differences in epidemiologic patterns of infection and illness in temperate and tropical areas.  
While influenza virus infection is most common among young children, who play a critical role in the 
spread of influenza viruses in the community, the very young and the elderly, especially those who are 
frail or have various underlying illnesses, are at greatest risk of severe illness, hospitalization and 
premature mortality.  Severe influenza in pregnant women can be life-threatening to the woman herself, 
and can lead to fetal loss and other adverse birth outcomes.  While the role of influenza virus infection in 
the causation or exacerbation of diverse outcomes other than influenza remains poorly defined, it 
plausibly contributes substantially to morbidity and mortality from an array of other illnesses. 
 
Currently available seasonal vaccines have been clearly shown to reduce the risk of influenza virus-
associated medically-attended illnesses in children, adults, and pregnant women.  While their efficacy 
and effectiveness in the elderly less optimal it is highly likely that available vaccines provide benefit in 
this population as well, although in the very old, the frail and the elderly with substantial underlying 
chronic illnesses affecting the cardiopulmonary and immune systems, influenza vaccines may have 
limited efficacy/effectiveness.  The population level impact of influenza vaccination programs requires 
further study, particularly in low income settings, however, remains undefined.  At the same time, 
influenza vaccines have an excellent safety profile, and achieving high levels of influenza vaccine 
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coverage in the community, especially among children, is very likely to benefit the entire population, 
through indirect, i.e. herd, effects.  However, it is important to expand and strengthen systems for rapidly 
detecting adverse events following influenza immunization that can detect signals and generate 
hypotheses concerning cause-effect relationships between receipt of influenza vaccine and subsequent 
illnesses/events, which can then be tested in observational analytic epidemiologic studies.  Such systems 
for monitoring influenza vaccine safety are particularly important as vaccines with novel adjuvants and 
vaccines of enhanced potency or vaccines using novel platforms are developed and widely deployed. 
 
In high income and selected middle income countries, there is persuasive evidence that influenza 
immunization programs can have substantial impact on morbidity, premature mortality, and health-care 
costs.  Furthermore, such programs can be cost-effective, and in some instances even cost saving.  
However, there is a need for studies of the impact and the cost-effectiveness of such programs in other 
middle income and in diverse low income countries.  Similarly, if the decision to provide influenza 
vaccine to pregnant women is judged to not be adequately justified by its proven efficacy and 
effectiveness against influenza illnesses in pregnant women and their newborn babies, then studies 
designed to rigorously assess the effect of giving influenza vaccine to pregnant women on reproductive 
outcomes are needed.  At the same time, randomized trials of influenza vaccine designed to assess its 
impact on less specific, serious outcomes, such as influenza vaccine probe studies, should be performed, 
when ethically feasible, in multiple countries, to allow for rigorous estimation of the effect of influenza 
vaccine on such outcomes. 
 
Finally, vaccines need to be improved, especially in the following areas:  strain selection, use of cell 
seeds, adjuvant use, more attention to the role of NA in protection, use of cell-  and recombinant- based 
platforms, and the use of novel platforms such as mRNA and viral vectored vaccines.  Improvement in 
vaccine performance will reduce morbidity and mortality and vaccination remains as the key tool to 
control influenza morbidity and mortality. However, there is also important questions remaining, 
including:  What is the effect of repeat vaccination on immunogenicity and VE? -  definitive studies need 
to be encouraged to resolve this question rather than relying on observational data to draw conclusions; Is 
QIV better than TIV?  - QIV does give slightly better protection against the type B lineages of influenza 
virus, however, cost-effectiveness and affordability need to be addressed; Is cell-based vaccine superior 
to egg-based vaccine?  - there is no conclusive evidence to suggest that overall VE is improved 
significantly, however it is likely, for the H3N2 component, that VE is marginally better; Is it better to 
incorporate adjuvants into seasonal vaccine? – the evidence would suggest better responses in all age 
groups; Are pregnant women still a key target for influenza vaccination? – there is strong evidence in 
favour of recommending that pregnant women be offered influenza vaccine as a priority; Is the use of 
LAIV in children still warranted given several failures in effectiveness? – while there have been total 
failures this vaccine in recent years it is still especially important to protect children and LAIV has 
application in developing countries; How likely are universal vaccines for influenza?  - these are some 
years away but there may be more achievable approaches in the short term to broaden immune responses 
by ensuring cell-based seed viruses for vaccines, use of adjuvants, use of high dose vaccines, and 
exploration of nucleic acid-based and vectored vaccines, however, the use of novel nucleic acid-based 
and vectored vaccines approaches still have a number of unknowns in the area of safety for all age groups 
especially in relation to any long-term sequalae.  
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INTRODUCTION 
Influenza causes considerable mortality and morbidity worldwide and represents a public health 
problem with significant socioeconomic implications. Globally available vaccines for the control of 
seasonal influenza are safe and efficacious and have the potential to prevent significant annual 
morbidity and mortality.  


The SAGE Working Group recommends that countries consider the use of influenza vaccines in their 
national programmes by taking into consideration disease epidemiology, burden of disease, cost-
effectiveness and competing public health priorities. Whereas reliance on regional data may be 
necessary for many countries to assess the overall epidemiological situation, individual national 
decisions on the use of influenza vaccines should also account for national capacity and resources.  


Influenza vaccination is a very important strategy for preventing influenza, together with other infection 
prevention and control measures such as wearing masks, testing, therapeutics and isolation where 
capacity is available. The COVID-19 pandemic has demonstrated the impact of non-pharmaceutical 
public health and social measures, such as wearing of masks, physical distancing and hand hygiene on 
influenza transmission, as evidenced by the global decrease in influenza activity during the COVID-19 
pandemic (1).  


These recommendations only apply for seasonal influenza vaccination. In pandemic influenza situations, 
WHO will issue specific recommendations. 


SELECTION OF TARGET GROUPS 
National data on risk groups, disease burden and cost-effectiveness are important to aid national policy 
makers and health programme planners in making informed decisions about target groups and timing 
for vaccination.  


For countries considering the initiation or expansion of programmes for seasonal influenza vaccination, 
the SAGE Working Group recommends that the following target groups should be considered for 
vaccination in no particular order of priority (listed alphabetically): children aged 6–59 months, health 
workers, Indigenous populations, individuals with specific chronic medical conditions, older adults1, and 
pregnant women.  


All of these aforementioned groups are important target groups for vaccination, though the reasons for 
their prioritization vary between the different groups. The SAGE Working Group has laid out criteria and 
key evidence in the respective “Evidence to Recommendation tables” related to reasons for 
prioritization; these criteria are burden of severe disease, safeguarding of health systems, reduction of 
transmission and equity considerations (see Annexes).  


Influenza vaccination aims primarily at protecting vulnerable high-risk groups against severe influenza-
associated disease and death. That said, influenza causes considerable morbidity worldwide even 
beyond certain risk groups. Therefore, based on national capacity, epidemiology, national policies and 
priorities, and disease burden, countries may consider additional (sub)populations for vaccination (such 


1 Chronological age at which populations are considered “older” varies country by country and is based on national epidemiology and demography.  
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as individuals at high risk of severe influenza living in congregate-living setting such as prisons, or 
marginalized populations such as in refugee camps, group homes, etc).  


Countries with limited influenza vaccine supply and immunization capacity, or those aiming to newly 
introduce a seasonal influenza vaccination programme, might begin with programmes for at risk 
populations who are easily accessible and well-defined, such as health workers or pregnant women.   


TARGET GROUPS FOR VACCINATION AND CHOICE OF VACCINE 
General considerations 


For settings with limited resources, the SAGE Working Group recommends that countries aim to achieve 
maximum population impact of seasonal influenza vaccines which may be most equitably achieved using 
traditional, less expensive influenza vaccines that are more widely available. 


Product-specific considerations 


Multiple vaccine products and formulations are approved which are effective and safe in specific 
populations.   


Regarding the choice of vaccine, live attenuated seasonal influenza vaccines (LAIVs) are currently not 
recommended for adults or older adults, including those with co-morbidities, because vaccine 
effectiveness remains to be demonstrated in this age group. Due to lack of data and due to LAIV being a 
live-virus vaccine, LAIV is also not recommended during pregnancy.  


High dose vaccines and adjuvanted vaccines can be used in elderly populations, including those older 
adults who fall into other risk groups (Indigenous, health workers, comorbidities, etc), in settings where 
they are available and accessible.  


1. OLDER ADULTS 
Older adults, including those older adults living in congregate living settings (e.g., long term care 
facilities), are an important target group for influenza vaccination based on the following reasons:  


• Protection of the individual. Older adults have a high risk of disease-related mortality and 
morbidity;  


• Safeguarding of health systems by reducing the volume of patients seeking treatment during the 
influenza season.   
 


Efficacy and effectiveness may vary by type of vaccine and seasonal matching of the vaccine strains to 
the circulating strains, and evidence demonstrates that available influenza vaccines are less effective in 
this population compared with younger adults. Nevertheless, vaccination is one of the most effective 
public health tools currently available to protect elderly individuals against influenza-related morbidity 
and mortality. 


Regarding the choice of the type of vaccine, any of the currently available inactivated or recombinant 
seasonal influenza vaccines have demonstrated benefits over no vaccination, particularly against severe 
disease, and may therefore be considered for seasonal influenza vaccination of older adults.  
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High-dose, recombinant and adjuvanted vaccines have demonstrated a higher vaccine efficacy and/or 
vaccine effectiveness at a slightly increased reactogenicity than standard vaccines in older adults despite 
some limitations in data. Should these vaccines be available and affordable to countries they should be 
recommended as long as their use does not jeopardize the ability to provide influenza vaccination to 
other (sub)populations. The use of these products in congregate living settings for older adults may offer 
additional protection to this particularly vulnerable group. 


2. HEALTH WORKERS2 


Health workers are an important target group for influenza vaccination based on the following reasons:  


• Protection of the individual. Health workers may be at increased risk due to occupational 
exposures; 


• Maintenance of health-care services and safeguarding of health systems by reducing 
absenteeism of health workers;  


• Implementation considerations which allow for easy identification and roll-out in this group 
which may be easily accessible, even in resource-constraint settings;  


• The ethical principle of reciprocity to protect health care workers against risks while providing 
care to potentially infectious patients;  


• The potential to decrease transmission from health care workers to patients/residents. While 
data from cluster randomized trials regarding the impact of vaccinating health care workers on 
residents in long term care facilities is inconclusive, it is logical that vaccinated health care 
workers (whose influenza vaccination has lowered their risk of influenza infection) will be less 
likely to transmit infection to their patients/residents.   


Regarding the choice of the type of vaccine, any of the currently available authorized inactivated or 
recombinant seasonal influenza vaccines have demonstrated benefits over no vaccination and may 
therefore be considered for seasonal vaccination of health workers.  


3. CHILDREN (<5 YEARS) 
Children below 5 years of age are an important target group for influenza vaccination based on the 
following reasons:  


• Protection of the individual. Young children have an increased risk of hospitalization and death 
compared to older individuals; 


• Potential reduction in community transmission including limiting spread to other vulnerable 
(age) groups;  


• Implementation considerations which allow for leveraging of existing childhood immunization 
programmes, even in resource-constraint settings.  


Regarding the choice of the type of vaccine, the live attenuated influenza vaccine (LAIV) (from 2 years 
old) as well as inactivated influenza (from 6 months old) vaccines authorized for this age group have 


2 Health workers are all people engaged in work actions whose primary intent is to improve health. This includes health service providers, such as doctors, nurses, 
midwives, public health professionals, laboratory-, health- and medical and non-medical technicians, personal care workers, community health workers, healers and 
practitioners of traditional medicine. It also includes health management and support workers, such as cleaners, drivers, hospital administrators, district health 
managers and social workers, and other occupational groups in health-related activities. Health workers include not only those who work in acute care facilities but 
also those employed in long-term care, public health, community-based care, social care and home care and other occupations in the health and social work sectors 
as defined by the International Standard Industrial Classification of All Economic Activities (ISIC), revision 4, section Q: Human health and social work activities. 
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demonstrated benefits over no vaccination in the current season and may therefore be considered for 
seasonal vaccination of children.  


4. INDIVIDUALS WITH CO-MORBIDITIES  
Individuals with certain underlying conditions and comorbidities, such as individuals with chronic 
neuromuscular disease, diabetes, chronic lung disease, cardiovascular disease, kidney or liver disease, 
obesity and immune suppression, are an important target group for the following reason:  


• Protection of the individual. Individuals with comorbidities have a very high risk of severe 
disease and mortality from influenza-related illness. 


Regarding the choice of the type of vaccine, any of the currently available seasonal influenza vaccines 
authorized and appropriate for the person’s age have demonstrated benefits over no vaccination and 
may therefore be considered for seasonal vaccination of these individuals.  


5. INDIGENOUS POPULATIONS 
Indigenous populations are an important target group for influenza vaccination based on the following 
reasons:  


• Protection of the individual. Indigenous populations have a high risk of severe influenza-related 
outcomes;  


• Reduction of health inequities including those related to socioeconomic conditions and service 
delivery.  


Regarding the choice of the type of vaccine, any of the currently available seasonal influenza vaccines 
authorized and appropriate for the person’s age have demonstrated benefits over no vaccination and 
may therefore be considered for seasonal vaccination of indigenous populations. Older adults should 
use the products available for their age.  


6. PREGNANT WOMEN 
Pregnant women are an important target group for influenza vaccination based on the following 
reasons:  


• Protection of the individual. Data suggest that pregnant women, in particular during their third 
trimester, are at increased risk of hospitalization due to seasonal influenza, while no elevated 
risk for intensive-care unit (ICU) admission or death have been demonstrated during seasonal 
influenza; 


• Decrease of complications during pregnancy (e.g., premature delivery, low birth weight) and 
protection of the newborn against severe influenza-related outcomes by both helping to protect 
the mother from transmitting to the newborn and passive transfer of antibodies from the 
mother to the fetus;  


• Implementation considerations which allow for leveraging antenatal care contacts for 
administration of influenza vaccines, even in resource-constraint settings.  


The Working Group recommends that vaccination should occur during any stage of pregnancy, 
preferentially prior to the start of the influenza season.  
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Influenza vaccines are safe and effective in preventing influenza in pregnant women, complications 
during the pregnancy and influenza infection in the baby in its first few months of life. Regarding the 
choice of the type of vaccine, any of the currently available seasonal inactivated or recombinant 
influenza vaccines authorized for that person’s age have demonstrated benefits over no vaccination and 
may therefore be considered for seasonal vaccination of pregnant women.  


ADMINISTRATION AND DOSING 
Apart from LAIV which is given as nasal spray, seasonal influenza vaccines are injectable. Annual 
influenza vaccination is recommended. Countries should consider providing previously unvaccinated 
children (never vaccinated in their lifetime) aged <9 years two doses administered at least 4 weeks 
apart. One dose of the vaccine is appropriate for children who have been previously vaccinated at least 
once in their life, children and adolescents aged ≥9 years and healthy adults.  


CONTRAINDICATIONS 
Administration of seasonal influenza vaccine is contraindicated in cases of severe allergic reaction (e.g. 
anaphylaxis) after a previous dose or to a vaccine component. In addition to contraindications that apply 
to inactivated vaccines, use of LAIV is contraindicated in children with an acute episode of asthma at the 
time of vaccination and in children with severe asthma, in states of advanced immunodeficiency; in 
these instances an inactivated vaccine should be given as alternative.  


GENERAL RECOMMENDATION ON TIV VS QIV 
Quadrivalent influenza vaccines (QIV), which contains both influenza B virus lineages, are becoming 
increasingly more available, and therefore, national influenza vaccination recommendations should not 
be limited to trivalent influenza vaccines (TIV). For influenza seasons with higher circulation of influenza 
B, QIV may potentially provide greater protection. However, this is dependent on the match of the 
influenza B lineage in the TIV to the circulating B viruses as well as the level of cross-strain protection 
between influenza B lineages. Countries should establish context-specific decision-making processes 
that consider national disease, economic burden data, and availability of different products (e.g., if TIV 
can no longer be procured) in order to determine whether the potential health gains outweigh the costs 
for transitioning from TIV to QIV.  


GENERAL RECOMMENADTION ON CO-ADMINISTRATION 
Routine immunization 


Despite the lack of comprehensive data on the immunogenicity, effectiveness and safety of all possible 
influenza vaccine products and other routine vaccines, co-administration for programmatic reasons 
seems to be acceptable. 


COVID-19 vaccines  


In light of the COVID-19 pandemic, it is important to implement a robust influenza vaccination 
programme . Limited safety and immunogenicity data using the second dose of a 2-dose homologous 
COVID-19 vaccine schedule suggest that co-administration of ChAdOx1-S/nCoV-19 [recombinant] and 
BNT162b2COVID-19 vaccines with inactivated influenza vaccines (cell-based QIV, recombinant QIV, 
adjuvanted TIV (65 years and over)) is acceptable (publication forthcoming). As of 14 September 2021, 
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no data are available on co-administration with any other WHO emergency-use listed COVID-19 
vaccines. However, safety, immunogenicity, and efficacy of NVX-CoV2373 COVID-19 vaccine when co-
administered with seasonal inactivated influenza vaccines were demonstrated, while a reduction in 
antibody responses to dose 1 of the NVX-CoV2373 vaccine was noted (2). 


Based on limited evidence around COVID-19 vaccine co-administration and no evidence of increased 
adverse events, co-administration is recommended given that the known risk for serious illness in those 
infected with influenza virus or SARS-CoV-2 is substantial and to maximize the uptake of both influenza 
and COVID-19 vaccines. While there is no theoretical concern, to minimize any perceived risk, the 
Working Group recommends using the contralateral limb for injection when delivered during the same 
visit. Continued pharmacovigilance monitoring is recommended.  


GENERAL RECOMMENDATION ON REPEAT VACCINATION 
Vaccination in the current and prior season afforded better protection than not being vaccinated or 
being vaccinated in the prior season only, although protection from vaccination in the current and prior 
season was somewhat attenuated, particularly for H3N2, when compared with vaccination in the 
current season alone. There is variation in the impact of current and prior vaccination on the degree of 
protection from year to year reflecting variations in circulating influenza viruses and their antigenic 
match to the vaccine formulation. The Working Group continues to recommend annual seasonal 
influenza vaccination. 


SURVEILLANCE 
The Working Group recommends that countries establish influenza surveillance platforms, which are 
critical for monitoring and communicating the impact of introducing seasonal influenza vaccination.  
Modeling of the economic consequences of vaccination in the risk groups, particularly in low- and 
middle-income countries, should be pursued. 


RESEARCH PRIORITIES 
Additional research should be conducted on: 


Vaccine development 


• Development of improved, novel, and universal influenza vaccines with increased breadth of 
protection, longer duration of protection, enhanced effectiveness against severe disease, 
decreased time from strain selection to production if annual vaccination is required, and well-
defined correlates of protection. 


• Influenza vaccine research and development among vaccine manufacturers in low- and middle-
income countries, including transitioning to enhanced and next-generation influenza vaccine 
technologies among existing influenza vaccine manufacturers. 


• Studies of vaccination platforms or presentations that allow for greater ease of manufacturing 
or lower costs in low-income settings. 


Immunologic evidence 


• Priming of the immune system with influenza has been shown to have an impact on long-term 
susceptibility to different strains. Research on how different vaccines administered in the first 
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years of life affect immune imprinting (3) and future susceptibility to influenza, especially severe 
disease, is needed.  


 


Vaccine efficacy and effectiveness among target groups 


• Influenza vaccine efficacy and effectiveness studies among WHO recommended target groups, 
especially in low- and middle-income countries. These studies should be multi-year and address 
multiple vaccine types (e.g., adjuvanted, high dose), platforms (e.g., cell-based, recombinant, 
live attenuated), and formulations (i.e., trivalent and quadrivalent). 


• Influenza vaccine efficacy and effectiveness studies against severe endpoints such as 
hospitalization, including in low- and middle-income countries. These studies should be multi-
year and address multiple vaccine types (e.g., adjuvanted, high dose), platforms (e.g., cell-based, 
recombinant, live attenuated), and formulations (i.e., trivalent and quadrivalent). 


• Studies of the effectiveness of vaccination of children in preventing influenza transmission 
including in low- and middle-income settings 


Vaccine impact models 


• Influenza vaccine impact and cost-effectiveness studies among WHO recommended target 
groups, especially in low- and middle-income countries.  


COVID-19 and influenza interface 


• COVID-19 vaccine developers should be encouraged to evaluate concomitant use of COVID-19 
vaccines with influenza vaccines, and other vaccines administered in the priority groups outlined 
above, such as pneumococcal vaccines, to inform future policy.  


• Studies capturing data on the impact of co-infection with influenza and COVID-19 disease and 
risk of pneumococcal disease with influenza, with or post COVID-19, would be valuable. 
 


RECOMMENDATIONS ON SEASONAL INFLUENZA VACCINATION DURING 
THE COVID-19 PANDEMIC  


During the COVID-19 pandemic, the Working Group continues to recommend the prioritization of health 
workers and older adults as target groups for seasonal influenza vaccination as laid out in the 21 
September 2020 SAGE interim guidance (4). In addition to health workers and older adults (including 
those living in congregate settings such as long term care homes), countries should consider 
prioritization of pregnant women.  


These 3 groups should be prioritized for influenza vaccination during the COVID-19 pandemic for the 
following reasons:  


• To ensure optimal control of influenza among groups at high risk of severe COVID-19 disease as well as 
influenza illness. Treatment in health-care settings for influenza or its complications could increase the 
risk of exposure to SARS-CoV-2 and subsequent development of severe COVID-19;  
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• To decrease the potential for additive burden on health care systems from patients with influenza 
seeking medical care or being hospitalized in addition to those seeking care for COVID-19;  


• To reduce absenteeism among health workers and other care providers essential to the COVID-19 
response; and  


• To ensure optimal management and use of potentially limited seasonal influenza vaccines—across the 
world but especially in low- and middle-income countries— as supplies are prepared nearly a year in 
advance. 


 


  


6.2_Influenza


SAGE meeting October 2021 10







REFERENCES 


1. Global Influenza Programme. Non-pharmaceutical public health measures for mitigating the risk 
and impact of epidemic and pandemic influenza. 
(https://apps.who.int/iris/bitstream/handle/10665/329438/9789241516839-eng.pdf, accessed 
22 July 2021). 


2. Seth Toback, Eva Galiza, Catherine Cosgrove, James Galloway, Anna L. Goodman, Pauline A. 
Swift, et al. Safety, Immunogenicity, and Efficacy of a COVID-19 Vaccine (NVX-CoV2373) Co-
administered With Seasonal Influenza Vaccines. medRxiv 2021.06.09.21258556; doi: 
https://doi.org/10.1101/2021.06.09.21258556 


3. Gostic KM, Bridge R, Brady S, Viboud C, Worobey M, Lloyd-Smith JO. Childhood immune 
imprinting to influenza A shapes birth year-specific risk during seasonal H1N1 and H3N2 
epidemics. PLOS Pathogens. 2019;15:e1008109. doi: 10.1371/journal.ppat.1008109. 


4. WHO SAGE Seasonal Influenza Vaccination Recommendations during the COVID-19 Pandemic 
Interim guidance 21 September 2020. 
(www.who.int/immunization/policy/position_papers/Interim_SAGE_influenza_vaccination_reco
mmendations.pdf, accessed 27 August 2021). 


 


6.2_Influenza


SAGE meeting October 2021 11



https://apps.who.int/iris/bitstream/handle/10665/329438/9789241516839-eng.pdf

https://worldhealthorg.sharepoint.com/sites/SAGEinfluenzavaccinesworkinggroup/Shared%20Documents/General/Recommendations%20and%20Evidence%20to%20recommendation%20tables/www.who.int/immunization/policy/position_papers/Interim_SAGE_influenza_vaccination_recommendations.pdf

https://worldhealthorg.sharepoint.com/sites/SAGEinfluenzavaccinesworkinggroup/Shared%20Documents/General/Recommendations%20and%20Evidence%20to%20recommendation%20tables/www.who.int/immunization/policy/position_papers/Interim_SAGE_influenza_vaccination_recommendations.pdf





 


6.2_Influenza


SAGE meeting October 2021 12







ANNEXES: EVIDENCE TO RECOMMENDATION TABLES 
Annex 1: Target group children-Evidence to recommendations frameworki  


Question:  Should children (<5 years) be a target group for seasonal influenza vaccination? 
Population:  Children (<5 years) 
Intervention:  Seasonal influenza vaccination 
Comparison(s):  No seasonal influenza vaccination 
Outcome:  Seasonal influenza 
Background:  Influenza A and B viruses are important human respiratory pathogens which are transmitted mainly by droplets and aerosols 
originating from the respiratory secretions of infected people, but occasionally also through contact with virus contaminated fomites. Both A and 
B viruses cause seasonal influenza epidemics and out-of-season sporadic cases and outbreaks. Influenza occurs globally, in temperate 
climates, seasonal epidemics are experienced mainly during the winter while in tropical regions, influenza may occur throughout the year, causing 
outbreaks more irregularly. 
Influenza A viruses may also cause worldwide pandemics characterized by rapid dissemination of new influenza A subtypes (or strains of subtypes) 
that have the capacity for human-to-human transmission and are sufficiently different antigenically from recently circulating influenza viruses to 
escape control by strain-specific immunity in the population. Children under 5 years, in particular under the age of 2 years, have a high burden of 
influenza. Two types of vaccines are available, live-attenuated influenza vaccines (LAIV) for children age 24 months and over, as well as inactivated 
vaccines which can be given as early as 6 months. 
 
 
 CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL INFORMATION 


PR
O


BL
EM


 


Is the problem 
a public health 
priority? 


No 
Un-


certain 
Yes 


Varies by 
setting 


The 2017 Global Burden of Disease Study 
concluded that the incidences of non-
hospitalised and hospitalised influenza 
lower respiratory tract infections (LRTIs) 
were high in children below 5 years of age 
and that the greatest number of LRTI 
episodes, deaths, and hospitalisations occur 
in young children and elderly adults (1). 


 


☐ ☐ ☒ ☐ 
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S 
Benefits of the 
intervention 
 
Are the 
desirable 
anticipated 
effects large? 
 
 


No 
Un-


certain 
Yes Varies 


A 2018 Cochrane review (2) concluded that 
compared with placebo or do nothing, 
LAIVs probably reduce the risk of influenza 
infection in children aged 3 to 16 years 
from 18% to 4% (risk ratio (RR) 0.22, 95% 
confidence interval (CI) 0.11 to 0.41; 7718 
children; moderate-certainty evidence), 
and they may reduce influenza-like-illness 
(ILI) by a smaller degree, from 17% to 12% 
(RR 0.69, 95% CI 0.60 to 0.80; 124,606 
children; low-certainty evidence). 
Compared with placebo or no vaccination, 
inactivated vaccines reduce the risk of 
influenza in children aged 2 to 16 years 
from 30% to 11% (RR 0.36, 95% CI 0.28 to 
0.48; 1628 children; high-certainty 
evidence), and they probably reduce ILI 
from 28% to 20% (RR 0.72, 95% CI 0.65 to 
0.79; 19,044 children; moderate-certainty 
evidence). 


 


☐ ☐ ☒ ☐ 


Harms of the 
intervention 
 
Are the 
undesirable 
anticipated 
effects small?  


No Un-
certain Yes Varies  


Data from four studies on live attenuated 
vaccines measuring fever following 
vaccination varied considerably, from 
0.16% to 15% in children who had live 
vaccines, while in the placebo groups the 
proportions ranged from 0.71% to 22% 
(very low-certainty evidence). 
Limited data of inactivated vaccines in 
children are available. LAIV has generally 
been very well-tolerated in healthy children 
(2). 


 


☐ ☐ ☒ ☐ 


Balance 
between 


Favours 
inter-


vention 


Favours 
com-


parison 


Favours 
both 


Favours 
neither Unclear   


☒ ☐ ☐ ☐ ☐ 
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benefits and 
harms 
What is the 
overall quality 
of this 
evidence for 
the critical 
outcomes? 


Effectiveness of the intervention For risk of bias assessments and grading of 
evidence on specific vaccines and for 
various outcomes in healthy children, 
please see “Vaccines for preventing 
influenza in the healthy children 
(Review)(2). 


 
No 


included 
studies 


Very 
low Low Mod-


erate High 


☐ ☐ ☐ ☒ ☐ 
 
Safety of the intervention 


No 
included 
studies 


Very 
low Low Mod-


erate High 


☐ ☐ ☐ ☒ ☐ 


VA
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RE
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CE
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How certain is 
the relative 
importance of 
the desirable 
and 
undesirable 
outcomes? 
 
 


Importa
nt 


uncertai
nty or 


variabilit
y 


Possibly 
importa


nt 
uncertai


nty or 
variabilit


y 


Probabl
y no 


importa
nt 


uncertai
nty or 


variabilit
y 


No 
importa


nt 
uncertai


nty or 
variabilit


y 


No 
known 


undesira
ble 


outcome
s 


The relative importance of the desirable 
and undesirable outcomes related to the 
intervention and the comparison varies. 
There is possibly uncertainty and variability 
to the relative weights that the target 
population attributes to these desirable 
outcomes (i.e. protection conferred by the 
vaccine/natural immunity) and the 
undesirable outcomes (i.e. reactogenicity of 
the vaccine/disease).  
Different population groups may have 
different opinions regarding the weights 
assigned to desirable and undesirable 
outcomes. 


 


☐ ☒ ☐ ☐ ☐ 


Values and 
preferences of 
the target 
population: 
Are the 
desirable 
effects large 
relative to 


No 
Prob
ably  
No 


Unc
ertai


n 


Prob
ably 
Yes 


Ye
s 


Varies 


The weight that the target population 
assigns to the desirable effects and the 
undesirable effects related of influenza 
vaccination varies. 


 


☐ ☐ ☐ ☐ ☐ ☒ 
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undesirable 
effects? 


RE
SO


U
RC


E 
U


SE
 


Are the 
resources 
required 
small? 


No 
Un-


certain 
Yes Varies  Considerable resources will be needed to 


ensure the implementation of an influenza 
vaccination programme in children, though 
due to the possibility to co-administer 
jointly with other vaccines included in 
routine childhood immunization 
programmes, may be smaller than for other 
populations which may be more difficult to 
identify and target.    
 
 
 
 
 
  


 


☐ ☐ ☐ ☒ 


Cost-
effectiveness 


No 
Un-


certain 
Yes Varies 


A systematic review of economic 
evaluations on influenza vaccines in low 
and middle income countries concluded 
cost-effectiveness of 
seasonal influenza vaccination in children 
below 2 years of age and in children with 
high-risk conditions(3) . Global systematic 
reviews confirmed that most studies on 
influenza vaccination of children were cost-
saving or cost-effective (4, 5). 
 
Given the very high incidence rates of 
influenza virus infection and illness in young 
children; their sustained shedding of high 
levels of virus in their respiratory 


 


☐ ☒ ☐ ☐ 
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secretions; and their very effective mixing, 
especially in schools, it is quite plausible 
that achieving high levels of vaccine-
induced immunity in school children can 
reduce the rates of influenza virus infection 
and illness in other age groups in the 
community, in the absence of vaccination 
of those individuals.   
 


EQ
U


IT
Y 


What would 
be the impact 
on health 
inequities? 


Increa-
sed 


Un-
certain 


Re-
duced 


Varies Influenza vaccines administered to children 
in different settings, particularly middle and 
low income countries, may have 
considerable impact on reducing health 
inequities by reducing the risk of this group 
for severe influenza disease and potentially 
reducing the risk of transmission to other 
vulnerable groups.   


 


☐ ☐ ☒ ☐ 
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CE


PT
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IT
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Which option 
is acceptable 
to key 
stakeholders 
(Ministries of 
Health, 
Immunization 
Managers)? 


Inter-
venti


on 


Com
paris


on 
Both Neit


her 
Un-


clear 


Public health priorities differ by setting and 
may vary considerable, based various on 
different parameters such as disease 
burden, demographics, the need for 
competing intervention, etc.   


 


☐ ☐ ☒ ☐ ☐ 


Which option 
is acceptable 
to target 
group? 


Inter-
venti


on 


Com
paris


on 


Both 
Neit
her 


Un-
clear 


Several studies address the issue of 
(parental) acceptance of influenza 
vaccination in children. Acceptance levels 
vary by setting and population group.  


 


☐ ☐ ☐ ☐ ☒ 
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FE
AS


IB
IL


IT
Y 


Is the 
intervention 
feasible to 
implement? 
 
 
 
 
 


No 


Pro
bab
ly 


No 


Un-
cer
tai
n 


Pro
bab
ly 


Yes 


Yes Varie
s 


Implementation of LAIV is very easy to 
implement without skilled vaccinators. 
In certain settings, vaccination may be 
feasible to implement leveraging existing 
childhood immunization programmes 
and/or school setting. 
 


 


☐ ☐ ☒ ☐ ☐ ☐ 


Balance of 
consequences 


Undesirable 
consequences  


clearly 
outweigh  
desirable 


consequences 
in most settings 


Undesirable 
consequences 


probably outweigh  
desirable 


consequences 
in most settings 


 


The balance between  
desirable and undesirable 


consequences  
is closely balanced or uncertain 


 


Desirable consequences  
probably outweigh  


undesirable 
consequences 


in most settings 
 


Desirable consequences  
clearly outweigh  


undesirable 
consequences 


in most settings 


☐ ☐ ☐ ☐ ☒ 


Type of 
recommendation 


We 
recommend 


the 
intervention 


We suggest considering recommendation of the 
intervention 


 


We recommend the 
comparison 


We recommend 
against the 


intervention 
and the comparison 


 


☒ ☐ Only in the context of rigorous research  ☐ 
 


☐ 
 


☐ Only with targeted monitoring and evaluation 


☐ Only in specific contexts or specific (sub)populations 
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Recommendation 
(text) 


Please see recommendations  
 
 


Implementation 
considerations 


As above 


Monitoring and 
evaluation 


As above 


Research priorities As above 
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Annex 2: Target group health workers-Evidence to recommendations framework 


Question:  Should health workers be a target group for seasonal influenza vaccination? 
Population: Health Workers 
Intervention:   Seasonal influenza vaccination 
Comparison(s):   No seasonal influenza vaccination     
Outcome:   Seasonal influenza 
Background: Influenza A and B viruses are important human respiratory pathogens which are transmitted mainly by droplets and aerosols 
originating from the respiratory secretions of infected people, but occasionally also through contact with virus contaminated fomites. Both A and 
B viruses cause seasonal influenza epidemics and out-of-season sporadic cases and outbreaks. Influenza occurs globally, in temperate 
climates, seasonal epidemics are experienced mainly during the winter while in tropical regions, influenza may occur throughout the year, causing 
outbreaks more irregularly. 
Influenza A viruses may also cause worldwide pandemics characterized by rapid dissemination of new influenza A subtypes (or strains of subtypes) 
that have the capacity for human-to-human transmission and are sufficiently different antigenically from recently circulating influenza viruses to 
escape control by strain-specific immunity in the population. Health Workers (HW) are at increased risk of exposure to respiratory pathogens 
compared with the general population, including influenza, with potential threat for their health and for patients' safety. 
 
 CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL INFORMATION 


PR
O


BL
EM


 


Is the problem 
a public health 
priority? 


No Un-
certain 


Yes Varies by 
setting 


Kuster et al. 2011 evaluated the annual 
incidence of influenza among HWs. 
Compared to adults working in non-
healthcare settings, HWs are at significantly 
higher risk of influenza.  Pooled influenza 
incidence rates (IR) per 100 HCWs per 
season and corresponding incidence rate 
ratios (IRR) as compared to healthy adults 
were as follows: For symptomatic 
infections: IR: 7.5 (95% CI, 4.9 to 11.7), IRR: 
1.5 (95% CI, 0.4 to 2.5) in unvaccinated 
HWs; in vaccinated HW, the IR was 4.8 
(95% CI, 3.2 to 7.2) and the IRR 1.6 (95% CI, 
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0.5 to 2.7) (1). A meta-analysis (Lietz et al 
2016) on the occupational risk of pandemic 
H1N1 in HWs compared to the general 
population or across occupations which 
showed a significantly increased odds ratio 
(OR) = 2.08 (95% CI, 1.73–2.51) in HWs with 
a higher risk in physicians (OR = 6.03 (95% 
CI, 2.11–17.8))  (2).  
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Benefits of the 
intervention 
 
Are the 
desirable 
anticipated 
effects large? 
 
 


No 
Un-


certain 
Yes Varies 


Based on Dini et al, 2017, influenza 
vaccination in healthcare workers: A 
comprehensive critical appraisal of the 
literature (3):  
A meta-analysis of 29 studies covering 97 
influenza seasons with 58,245 study 
participants and found that influenza 
vaccination is effective in protecting HWs 
and reducing infections, both symptomatic 
and asymptomatic (1).  
Based on a 1999 randomized controlled 
trial (RCT) by Wilde et al., vaccine efficacy in 
health workers was 88% for influenza A and 
89% for influenza B. Moreover, the vaccine 
contributed to decrease cumulative days of 
febrile respiratory illness and days of 
absence among vaccinated HW (4). 
A 2011 systematic review (Ng et al.) 
concluded that there was a limited amount 
of evidence suggesting that receiving 
influenza vaccination reduces laboratory-
confirmed influenza infections in HWs. No 
evidence could be found of influenza 
vaccinations significantly reducing the 
incidence of influenza, number of ILI 
episodes, days with ILI symptoms, or 
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amount of sick leave taken among 
vaccinated HCWs. There was insufficient 
data from these studies to assess the 
adverse effects after vaccination, although 
the vaccine safety profile in HW is assumed 
to correspond to that in healthy adults (5). 
A 2016 Cochrane review (Thomas et al.) 
suggest that that evidence around 
vaccinating HWs to protect those 
populations they are caring for, i.e. 
individuals ≥ 60 y in long-term care 
institutions (LTCIs) is often limited and of 
poor quality. Vaccination may have little or 
no effect for residents in terms of reduction 
of laboratory-proven infections (pooled risk 
difference or RD 0). HW vaccination may 
probably reduce lower respiratory tract 
infection in residents from 6% to 4% (RD 
−0.02), while having very little or no effect 
for residents in terms of reduced upper 
respiratory illness (RD 0)(6). 
No evidence is available from hospitals and 
other health care settings, including from 
low- and middle income countries. 


Harms of the 
intervention 
 
Are the 
undesirable 
anticipated 
effects small?  


No Un-
certain Yes Varies  


A 2018 Cochrane review (Demicheli et al.) 
on vaccines for preventing influenza in 
healthy adults found no evidence of an 
association between seasonal inactivated 
vaccines and Guillain-Barré syndrome or 
H1N1 pandemic vaccine and Guillain-Barré 
syndrome. There was no evidence of an 
association between exposure to seasonal 
inactivated influenza vaccine and other 
serious adverse events (multiple sclerosis, 
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optic neuritis, and immune 
thrombocytopenic purpura).)(7). For newer 
and enhanced influenza vaccines, despite 
higher reactogenicity profile for some 
vaccines, a large body of evidence suggests 
and acceptable safety profile (8).  


Balance 
between 
benefits and 
harms 


Favours 
inter-


vention 


Favours 
com-


parison 


Favours 
both 


Favours 
neither Unclear   


☒ ☐ ☐ ☐ ☐ 


What is the 
overall quality 
of this 
evidence for 
the critical 
outcomes? 


Effectiveness of the intervention For risk of bias assessments and grading of 
evidence on specific vaccines and for 
various outcomes in healthy adults, please 
see “Vaccines for preventing influenza in 
the healthy adults (Review)”(7) and 
“Systematic review of the efficacy, 
effectiveness and safety of newer and 
enhanced seasonal influenza vaccines”(8). 
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Very 
low Low Mod-


erate High 


☐ ☐ ☐ ☒ ☐ 
 
Safety of the intervention 


No 
included 
studies 


Very 
low Low Mod-


erate High 


☐ ☐ ☐ ☒ ☐ 
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How certain is 
the relative 
importance of 
the desirable 
and 
undesirable 
outcomes? 
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Possibly 
importa


nt 
uncertai
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Probabl
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uncertai
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variabilit
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No 
importa


nt 
uncertai


nty or 
variabilit


y 


No 
known 


undesira
ble 


outcome
s 


The relative importance of the desirable 
and undesirable outcomes related to the 
intervention and the comparison varies. 
There is possibly uncertainty and variability 
to the relative weights that the target 
population attributes to these desirable 
outcomes (i.e. protection conferred by the 
vaccine/natural immunity) and the 
undesirable outcomes (i.e. reactogenicity of 
the vaccine/disease).  
Different population groups may have 
different opinions regarding the weights 
assigned to desirable and undesirable 
outcomes. 
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Values and 
preferences of 
the target 
population: 
Are the 
desirable 
effects large 
relative to 
undesirable 
effects? 


No 
Prob
ably  
No 


Unc
ertai


n 


Prob
ably 
Yes 


Ye
s 


Varies 


The weight that the target population 
assigns to the desirable effects and the 
undesirable effects related of influenza 
vaccination varies. 
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Are the 
resources 
required 
small? 


No 
Un-


certain 
Yes Varies  Considerable resources will be needed to 


ensure the implementation of an influenza 
vaccination programme in health workers, 
though may be smaller than for other 
populations which may be more difficult to 
identify and target.   


 


☒ ☐ ☐ ☐ 


Cost-
effectiveness No 


Un-
certain 


Yes Varies 


A 2018 systematic review and meta-
analysis of the direct epidemiological and 
economic effects of seasonal influenza 
vaccination on healthcare workers 
concluded that all published economic 
evaluations consistently found that the 
immunization of HCW was cost saving 
based on crude estimates of avoided 
absenteeism by vaccination. No studies, 
however, comprehensively evaluated both 
health outcomes and costs of vaccination 
programs to examine cost-effectiveness (9). 
Additional studies not included in the 
review suggest that  influenza vaccination 
of health workers is likely to be cost-
effective under specific assumptions (10, 
11).  


Limited data are available from 
low- and middle income 
countries (LMICs). 
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EQ
U


IT
Y 


What would 
be the impact 
on health 
inequities? 


Increa-
sed 


Un-
certain 


Re-
duced 


Varies Influenza vaccines administered to HWs in 
different settings, particularly LMICs, may 
have considerable impact on reducing 
health inequities by reducing the risk of this 
group for influenza disease and 
safeguarding health systems by ensuring 
presence of a healthy workforce.   
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Which option 
is acceptable 
to key 
stakeholders 
(Ministries of 
Health, 
Immunization 
Managers)? 


Inter-
venti


on 


Com
paris


on 
Both Neit


her 
Un-


clear 


Public health priorities differ by setting and 
may vary considerable, based various on 
different parameters such as disease 
burden, demographics, the need for 
competing intervention, etc.   
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Which option 
is acceptable 
to target 
group? 


Inter-
venti


on 


Com
paris


on 


Both 
Neit
her 


Un-
clear 


Based on the review by Dini et al, the main 
determinants of vaccine acceptance among 
HWs have been largely investigated and 
include desire for self-protection and to 
protect family rather than absolute disease 
risk or desire to protect patients, among 
the main drivers. On the other hand, 
concerns regarding safety of the vaccines 
resulted in decreased vaccine uptake. 
Moreover, influenza vaccine hesitancy 
among HWs was also associated with 
several issues such as low risk perception, 
denial of the social benefit of influenza 
vaccination, low social pressure, lack of 
perceived behavioral control, negative 
attitude toward vaccines, not having been 
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previously vaccinated against influenza, not 
having previously had influenza, lack of 
adequate influenza-specific knowledge, lack 
of access to vaccination facilities, and socio-
demographic variables.(3) 
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Is the 
intervention 
feasible to 
implement? 
 
 
 
 
 


No 


Pro
bab
ly 


No 


Un-
cer
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Pro
bab
ly 


Yes 


Yes Varie
s 


Vaccination of health workers is assumed to 
be feasible to implement, also in LMICs, as 
this target group is easily identifiable and 
easy to target, e.g. via immunization at the 
work-place which should have the 
necessary infrastructure. 


 


☐ ☐ ☐ ☐ ☒ ☐ 


Balance of 
consequences 


Undesirable 
consequences  


clearly 
outweigh  
desirable 


consequences 
in most settings 


Undesirable 
consequences 


probably outweigh  
desirable 


consequences 
in most settings 


 


The balance between  
desirable and undesirable 


consequences  
is closely balanced or uncertain 


 


Desirable consequences  
probably outweigh  


undesirable 
consequences 


in most settings 
 


Desirable consequences  
clearly outweigh  


undesirable 
consequences 


in most settings 


☐ ☐ ☐ ☐ ☒ 


Type of 
recommendation 


We 
recommend 


the 
intervention 


We suggest considering recommendation of the 
intervention 


 


We recommend the 
comparison 


We recommend 
against the 


intervention 
and the comparison 
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Annex 3: Target group indigenous populations- Evidence to recommendations framework 


Question:  Should indigenous populations be a target group for seasonal influenza vaccination? 
Population:  Indigenous populations 
Intervention:   Seasonal influenza vaccination 
Comparison(s):   No seasonal influenza vaccination 
Outcome:   Seasonal influenza  
 
Background:  Influenza A and B viruses are important human respiratory pathogens which are transmitted mainly by droplets and aerosols 
originating from the respiratory secretions of infected people, but occasionally also through contact with virus contaminated fomites. Both A and 
B viruses cause seasonal influenza epidemics and out-of-season sporadic cases and outbreaks. Influenza occurs globally, in temperate 
climates, seasonal epidemics are experienced mainly during the winter while in tropical regions, influenza may occur throughout the year, causing 
outbreaks more irregularly. 
Influenza A viruses may also cause worldwide pandemics characterized by rapid dissemination of new influenza A subtypes (or strains of subtypes) 
that have the capacity for human-to-human transmission and are sufficiently different antigenically from recently circulating influenza viruses to 
escape control by strain-specific immunity in the population.  Risk groups for influenza include those at increased risk of exposure to influenza 
virus as well as those at particular risk of developing severe disease, i.e. disease resulting in hospitalization or death.  
 
 
 CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL INFORMATION 
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Is the problem 
a public health 
priority? 


No 
Un-


certain Yes 
Varies by 
setting 


 Influenza-related morbidity and mortality 
has been high in many of the remotely 
living indigenous populations. Research 
suggests that this could be explained by a 
higher prevalence of concurrent infections, 
poorer nutritional history, more crowding, 
post-pandemic starvation, (arctic) climate, 
lack of basic care, discrimination and 
poverty, higher rate of underlying medical 
conditions that increase the risk for severe 
outcomes and less genetic diversity. Other 
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hypothesis state that remoteness and 
consequently less prior exposure to 
influenza many be a factor leading to high 
total mortality and mortality in indigenous 
populations. (1)  
 
That said, Mertz et al (2) concluded that 
despite the availability of a larger number 
of studies for pandemic influenza than for 
seasonal influenza addressing ethnicity as a 
potential risk factor, they found no 
significant differences in all-cause mortality 
among Asian, black, or native populations 
compared with white participants. The only 
significant difference was a higher risk for 
hospital admission for black and Hispanic 
participants but a lower risk for admission 
to an intensive care unit for black 
participants. Limitations to these data 
apply, therefore these findings may not be 
generalizable to indigenous populations.  
 
For Australian natives, the likelihood of 
hospital admission was 
lower compared with white participants. 
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Benefits of the 
intervention 
 
Are the 
desirable 
anticipated 
effects large? 
 
 


No 
Un-


certain 
Yes Varies 


While there be some ethnicity-related 
differences in antibody responses to the 
inactivated influenza vaccine(3) may be 
present, and nutrition- and health status 
may have some impact, overall it is 
assumed that influenza vaccines are as 
effective in indigenous populations as in 
healthy adults (4) .  
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Harms of the 
intervention 
 
Are the 
undesirable 
anticipated 
effects small?  


No Un-
certain Yes Varies  


No specific data from indigenous 
populations are available but it is assumed 
that the safety profile of seasonal influenza 
vaccines may not vary greatly from that in 
healthy adults.  
A 2018 Cochrane review on vaccines for 
preventing influenza in healthy adults 
found no evidence of an association 
between seasonal inactivated vaccines and 
Guillain-Barré syndrome or H1N1 pandemic 
vaccine and Guillain-Barré syndrome. There 
was no evidence of an association between 
exposure to seasonal inactivated influenza 
vaccine and other serious adverse events 
(multiple sclerosis, optic neuritis, and 
immune thrombocytopenic purpura).(4)   
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What is the 
overall quality 
of this 
evidence for 
the critical 
outcomes? 


Effectiveness of the intervention For risk of bias assessments and grading of 
evidence on specific vaccines and for 
various outcomes in healthy adults, please 
see “Vaccines for preventing influenza in 
the healthy adults (Review)”(7).  


 
No 


included 
studies 


Very 
low Low Mod-


erate High 


☐ ☐ ☐ ☒ ☐ 
 
Safety of the intervention 


No 
included 
studies 


Very 
low Low Mod-


erate High 


☐ ☐ ☐ ☒ ☐ 


VA
LU


ES
 &


 
PR


EF
ER


EN
C


ES
 


How certain is 
the relative 
importance of 
the desirable 
and 


Importa
nt 


uncertai
nty or 


variabilit
y 


Possibly 
importa


nt 
uncertai


nty or 
variabilit


y 


Probabl
y no 


importa
nt 


uncertai
nty or 


variabilit
y 


No 
importa


nt 
uncertai


nty or 
variabilit


y 


No 
known 


undesira
ble 


outcome
s 


The relative importance of the desirable 
and undesirable outcomes related to the 
intervention and the comparison varies. 
There is possibly uncertainty and variability 
to the relative weights that the target 
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undesirable 
outcomes? 
 
 


☐ ☒ ☐ ☐ ☐ 


population attributes to these desirable 
outcomes (i.e. protection conferred by the 
vaccine/natural immunity) and the 
undesirable outcomes (i.e. reactogenicity of 
the vaccine/disease).  
Different population groups may have 
different opinions regarding the weights 
assigned to desirable and undesirable 
outcomes. 


Values and 
preferences of 
the target 
population: 
Are the 
desirable 
effects large 
relative to 
undesirable 
effects? 
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Varies 


The weight that the target population 
assigns to the desirable effects and the 
undesirable effects related of influenza 
vaccination varies. 
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Are the 
resources 
required 
small? 


No 
Un-


certain 
Yes Varies  Considerable resources will be needed to 


ensure the implementation of an influenza 
vaccination programme in indigenous 
populations, which may be more difficult to 
identify, reach and target.   
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No data could be retrieved.  
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What would 
be the impact 
on health 
inequities? ☐ ☐ ☒ ☐ 


Substantial racial and ethnic disparities 
exist(6).  As race and ethnicity is correlated 
with health care utilization in many parts of 
the world, offering vaccination to 
vulnerable population groups would 
decrease inequality.   
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Public health priorities differ by setting and 
may vary considerable, based various on 
different parameters such as disease 
burden, demographics, the need for 
competing intervention, etc.   
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Which option 
is acceptable 
to target 
group? 
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Both 
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clear 


Influenza vaccination uptake is reduced 
among ethnic groups in the US (6, 7). 
Differences may be due to underserving 
these populations vs. reduced acceptability 
by the target group. 
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Vaccination of indigenous populations is 
assumed to be feasible to implement in 
most settings, though considerable efforts 
may be needed to identify and target these 
groups, specifically in low-resource and 
remote locations 
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Undesirable 
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outweigh  
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in most settings 


Undesirable 
consequences 


probably outweigh  
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The balance between  
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is closely balanced or uncertain 


 


Desirable consequences  
probably outweigh  


undesirable 
consequences 


in most settings 
 


Desirable consequences  
clearly outweigh  
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consequences 


in most settings 
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We 
recommend 


the 
intervention 


We suggest considering recommendation of the 
intervention 


 


We recommend the 
comparison 
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against the 
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☒ ☐ Only in the context of rigorous research  ☐ 
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☐ Only with targeted monitoring and evaluation 


☐ Only in specific contexts or specific (sub)populations 
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See recommendations 
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Annex 4: Target group individuals with underlying conditions and comorbidities-Evidence to recommendations framework 


Question:  Should individuals with comorbidities be a target group for seasonal influenza vaccination? 
Population: Individuals with certain underlying conditions and comorbidities. 
Intervention: Seasonal influenza vaccination 
Comparison(s):   No seasonal influenza vaccination     
Outcome:   Seasonal influenza 
Background:  Influenza A and B viruses are important human respiratory pathogens which are transmitted mainly by droplets and aerosols 
originating from the respiratory secretions of infected people, but occasionally also through contact with virus contaminated fomites. Both A and 
B viruses cause seasonal influenza epidemics and out-of-season sporadic cases and outbreaks. Influenza occurs globally, in temperate 
climates, seasonal epidemics are experienced mainly during the winter while in tropical regions, influenza may occur throughout the year, causing 
outbreaks more irregularly. 
Influenza A viruses may also cause worldwide pandemics characterized by rapid dissemination of new influenza A subtypes (or strains of subtypes) 
that have the capacity for human-to-human transmission and are sufficiently different antigenically from recently circulating influenza viruses to 
escape control by strain-specific immunity in the population.  Risk groups for influenza include those at increased risk of exposure to influenza 
virus as well as those at particular risk of developing severe disease, i.e. disease resulting in hospitalization or death. Certain  underlying 
conditions and co-morbidities and risk factors (such as e.g. chronic lung disease, cardiovascular disease, neuromuscular disorders, persons living 
with HIV) are associated with an increased risk of severe influenza. 
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 CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL INFORMATION 
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Is the problem 
a public health 
priority? 


No 
Un-


certain 
Yes 


Varies by 
setting 


 Mertz et al (1) showed that individuals with 
any condition or comorbidity had a 
significantly higher risk of  death (Odds 
ratio (OR): 2.04, 95%CI: 1.74 to 2.39), 
pneumonia  (OR:1.53 95%CI: 1.04 to 2.24), 
hospital admission (OR: 3.39, 95% CI:2.60 to 
4.42) and admission to an intensive care 
unit (OR: 1.74, 95% CI: 1.32 to 2.29). 
Immunocompromised had a significantly 
higher risk of death (OR: 3.81, 95%CI: 1.28-
11.35). Limited evidence from one study 
suggests a non-significant increased risk of 
death in persons living with HIV (OR: 3.87, 
95%CI: 0.52 to 28.96). 
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Benefits of the 
intervention 
 
Are the 
desirable 
anticipated 
effects large? 
 
 


No Un-
certain 


Yes Varies 
Systematic reviews have shown that 
influenza vaccination has a protective effect 
in persons living with asthma (2), in 
immunosuppressed adults with cancer (3),  
patients with chronic obstructive 
pulmonary disease (COPD)(4) and people 
with cystic fibrosis (5). 
 
Adjuvanted and high dose influenza 
vaccines resulted in high vaccine 
immunogenicity responses in HIV infected 
and immunocompromised persons (6, 7). 
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Harms of the 
intervention 
 
Are the 
undesirable 


No Un-
certain Yes Varies  


Traditional influenza vaccines are well 
tolerated in persons with underlying 
conditions and comorbities  (2-5). 
Adjuvanted-influenza vaccination showed 
good tolerability in persons infected with 
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anticipated 
effects small?  


HIV, with the only significant increase being 
the rate of local pain at the injection 
site  (relative risk (RR): 2.03, 95%CI: 1.06-
3.86) (7).  
A recent study showed that high dose 
influenza vaccine was more effective than a 
standard dose seasonal influenza vaccine 
(8). 
Restrictions apply to administration of live-
attenuated influenza vaccines (LAIV) in 
certain (age-) groups with comorbidities or 
conditions. 


Balance 
between 
benefits and 
harms 


Favours 
inter-


vention 


Favours 
com-


parison 


Favours 
both 


Favours 
neither Unclear   


☒ ☐ ☐ ☒ ☐ 


What is the 
overall quality 
of this 
evidence for 
the critical 
outcomes? 


Effectiveness of the intervention For risk of bias assessments and grading of 
evidence on specific vaccines and for 
various outcomes in those with underlying 
conditions and comorbidities, please see 
the systematic reviews of evidence (2-5). 
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Very 
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Safety of the intervention 
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☐ ☐ ☐ ☒ ☐ 
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No 
known 
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The relative importance of the desirable 
and undesirable outcomes related to the 
intervention and the comparison varies. 
There is possibly uncertainty and variability 
to the relative weights that the target 
population attributes to these desirable 
outcomes (i.e. protection conferred by the 
vaccine/natural immunity) and the 


 


☐ ☒ ☐ ☐ ☐ 


6.2_Influenza


SAGE meeting October 2021 39







undesirable outcomes (i.e. reactogenicity of 
the vaccine/disease).  
Different population groups may have 
different opinions regarding the weights 
assigned to desirable and undesirable 
outcomes. 


Values and 
preferences of 
the target 
population: 
Are the 
desirable 
effects large 
relative to 
undesirable 
effects? 


No 
Prob
ably  
No 


Unc
ertai
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Prob
ably 
Yes 


Ye
s 


Varies 


The target population probably assigns 
more weight to the desirable effects than 
to the undesirable effects related of 
influenza vaccination. 


 


☐ ☐ ☐ ☒ ☐ ☐ 
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Are the 
resources 
required 
small? 


No 
Un-


certain 
Yes Varies  Considerable resources will be needed to 


ensure the implementation of an influenza 
vaccination programme in those with 
certain underlying conditions and 
comorbidities. 


 


☒ ☐ ☐ ☒ 


Cost-
effectiveness 


No 
Un-


certain 
Yes Varies 


Formal global cost–effectiveness analyses 
have been conducted on vaccination of 
those with underlying conditions and 
comorbidities. Individual studies are 
inconclusive, in particular on the cost-
effectiveness in low resource settings. 
 
A cost-effectiveness analysis from Belgium 
suggests that vaccinating people with 
underlying illnesses is likely highly cost-
effective above 50 years of age and 
borderline cost-effective for younger 
persons, depending on relative life 
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expectancy and vaccine efficacy in this risk 
group compared to the general population 
(9). 
A study in the Netherlands found that if 
inactivated influenza vaccine only reduces 
severe disease outcomes, as current 
evidence suggests, annual immunization of 
medically high-risk children is unlikely to be 
cost effective(10). 
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What would 
be the impact 
on health 
inequities? 


Increa-
sed 


Un-
certain 


Re-
duced 


Varies Influenza vaccines administered to people 
with underlying illnesses in different 
settings, particularly middle and low 
income countries, may have considerable 
impact on reducing health inequities by 
reducing the risk of this vulnerable group 
from severe disease.   
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to key 
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Public health priorities differ by setting and 
may vary considerable, based various on 
different parameters such as disease 
burden, demographics, the need for 
competing intervention, etc.   
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Acceptability of seasonal influenza 
vaccination may vary between 
(sub)population groups and is correlated 
with social determinants such as age, 
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☐ ☐ ☐ ☐ ☒ 


gender, marital status, education, ethnicity, 
socio-economic status, social and cultural 
values, as well as intermediary 
determinants including housing-place of 
residence, behavioral beliefs, social 
influences, previous vaccine experiences, 
perceived susceptibility, sources of 
information, and perceived health status 
(11). 
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intervention 
feasible to 
implement? 
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Yes 


Yes Varie
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Vaccination platforms for those with 
underlying conditions and comorbidities 
may not be currently available in many low- 
and middle-income countries, and in some 
regions of high-income countries, 
particularly in hard-to-reach or otherwise 
already disadvantaged communities.  
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☒ ☐ Only in the context of rigorous research  ☐ 
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☐ Only with targeted monitoring and evaluation 


☐ Only in specific contexts or specific (sub)populations 
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(text) 


Please see recommendations 


Implementation 
considerations 


As above 
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Annex 5: Target group older adults- Evidence to recommendations framework 


Question: Should older adults (≥65 years/ ≥60 years) be a target group for seasonal influenza vaccination?  
Population: Older Adults (≥65 years/ ≥60 years) 
Intervention: Seasonal influenza vaccination 
Comparison(s): No seasonal influenza vaccination     
Outcome:  Seasonal influenza 
Background:  Influenza A and B viruses are important human respiratory pathogens which are transmitted mainly by droplets and aerosols 
originating from the respiratory secretions of infected people, but occasionally also through contact with virus contaminated fomites. Both A and 
B viruses cause seasonal influenza epidemics and out-of-season sporadic cases and outbreaks. Influenza occurs globally, in temperate 
climates, seasonal epidemics are experienced mainly during the winter while in tropical regions, influenza may occur throughout the year, causing 
outbreaks more irregularly. 
Influenza A viruses may also cause worldwide pandemics characterized by rapid dissemination of new influenza A subtypes (or strains of subtypes) 
that have the capacity for human-to-human transmission and are sufficiently different antigenically from recently circulating influenza viruses to 
escape control by strain-specific immunity in the population.  Risk groups for influenza include those at increased risk of exposure to influenza 
virus as well as those at particular risk of developing severe disease, i.e. disease resulting in hospitalization or death. 
 
 CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL INFORMATION 
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Is the problem 
a public health 
priority? 


No 
Un-


certain 
Yes 


Varies by 
setting 


Influenza is an important contributor to 
mortality in the elderly.  Elderly (i.e. those > 
65 years of age) are at the highest risk of 
influenza-associated mortality and account 
for a disproportionately high percentage of 
influenza-associated deaths, not only in high 
income countries, but also in middle and low 
income countries (LMICs), in both 
temperate and sub-tropical areas. The 
Global Burden of Disease Study (GBD) 2017 
modelled the  lower respiratory tract 
infections (LRTI) incidence, hospitalisations, 
and mortality attributable to influenza for 
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every country and selected subnational 
locations by age and year from 1990 to 
2017. The influenza LRTI mortality rate was 
highest among adults older than 70 years 
(16·4 deaths per 100 000 [95% UI 11·6–
21·9]) (1). Further, a systematic review 
found a significant increase in the risk of 
death among elderly people (≥65 years) 
compared with non-elderly people (odds 
ratio (OR): 2.95, 95% confidence interval (CI) 
1.53 to 5.70) as well as an increase risk in 
hospital admission (OR: 95%CI: 4.65 (1.74 to 
12.41) (2). A modelling study estimated an 
influenza-related excess mortality rates of 
2.9 to 44.0 per 100 000 individuals for 
people aged between 65 and 74 years, and 
of 17.9 to 223.5 per 100 000 for people older 
than 75 years (3).  
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Benefits of the 
intervention 
 
Are the 
desirable 
anticipated 
effects large? 
 
 


No 
Un-


certain 
Yes Varies 


A 2017 systematic review estimated a 
pooled  vaccine effectiveness (VE) against 
any type of influenza of 37% (95% CI: 30–
44) for older adults (4). 
A 2018 Cochrane review concluded that 
older adults receiving the influenza vaccine 
may experience less influenza over a single 
season compared with placebo, from 6% to 
2.4% (risk ratio (RR) 0.42: 95% CI: 0.27 to 
0.66) and probably experience less 
influenza-like illness (ILI) compared with 
those who do not receive a vaccination 
over the course of a single influenza season 
(3.5% versus 6%; RR 0.59, 95% CI 0.47 to 
0.73) (5). Over 5 seasons,  VE in the US 


While there is a paucity of 
randomized controlled trials of 
inactivated influenza vaccine 
among adults ≥ 65 years of age, 
many observational studies of 
the effectiveness of these 
vaccines in this age group have 
been conducted. Further, 
influenza vaccine efficacy and VE 
may vary by year. This is based 
on the degree of antigenic 
match between strains selected 
for inclusion in the vaccine and 
circulating strains. (8, 9) 
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against A(H3N2) viruses was 14% (95% 
CI:−14% to 36%), against A(H1N1)pdm09 VE 
was 49% (95% CI 22%-66%) and against B 
viruses it was 62% (95% CI 44%–74%) for 
adults ≥65 years (6).  
Enhanced and newer influenza vaccines, 
including adjuvanted and high-dose 
vaccines, provide better efficacy and/or 
effectiveness for elderly adults than 
traditional influenza vaccines (7). 


Harms of the 
intervention 
 
Are the 
undesirable 
anticipated 
effects small?  


No Un-
certain Yes Varies  


Serious adverse events following influenza 
immunization are rare, although influenza 
vaccines are reactogenic in older adults. 
Based on the 2017 Cochrane review, while 
few studies assess safety of seasonal 
influenza vaccination in older adults, the 
safety profile of the vaccines is acceptable 
(5). Enhanced and newer vaccines have 
been associated with increased 
reactogenicity compared with standard-
dose but not increased risk of serious 
adverse events (7).  
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What is the 
overall quality 
of this 
evidence for 
the critical 
outcomes? 


Effectiveness of the intervention For risk of bias assessments and grading of 
evidence on specific vaccines and for 
various outcomes in older adults, please 
see “Vaccines for preventing influenza in 
the elderly (Review)”(10) and “Systematic 
review of the efficacy, effectiveness and 
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☐ ☐ ☐ ☐ ☒ 
safety of newer and enhanced seasonal 
influenza vaccines” (7). 
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No 
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The relative importance of the intervention, 
as well as the relative weights that the 
target population attributes to the 
desirable outcomes (i.e. protection 
conferred by the vaccine) and the 
undesirable outcomes (i.e. reactogenicity of 
the vaccine), varies.  
Different population groups may have 
different opinions regarding the weights 
assigned to desirable and undesirable 
outcomes. 
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relative to 
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effects? 


No 
Prob
ably  
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The target population probably assigns 
more weight to the desirable effects than 
to the undesirable effects related of 
influenza vaccination. 
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Are the 
resources 
required 
small? 


No 
Un-


certain 
Yes Varies  Considerable resources will be needed to 


ensure the implementation of an influenza 
vaccination programme in older adults. 
That said, reviews have shown that use of 
influenza vaccination results in an overall 
reduction in expenditures in the majority of  
published studies, though data from LMICs 
are limited (11, 12).  


A substantial number of 
economic evaluations of 
influenza vaccine and 
vaccination programs have been 
conducted, though mainly in 
high-income countries. ☒ ☐ ☐ ☐ 
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Cost-
effectiveness 


☐ ☐ ☒ ☐ 


Formal global cost–effectiveness analyses 
have been conducted, but the emerging 
evidence mainly stems from high income 
settings. 
Data suggest that vaccination of older 
adults is cost-effective (12).  
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What would 
be the impact 
on health 
inequities? 


Increa-
sed 


Un-
certain 


Re-
duced 


Varies Influenza vaccines administered to older 
adults in different settings, particularly 
middle and low income countries, may have 
considerable impact on reducing health 
inequities by reducing the risk of this 
vulnerable group from severe disease.   
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Public health priorities differ by setting and 
may vary considerable, based various on 
different parameters such as disease 
burden, demographics, the need for 
competing intervention, etc.   
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Acceptability of seasonal influenza 
vaccination may vary between 
(sub)population groups and is correlated 
with social determinants such as age, 
gender, marital status, education, ethnicity, 
socio-economic status, social and cultural 
values, as well as intermediary 
determinants including housing-place of 
residence, behavioral beliefs, social 
influences, previous vaccine experiences, 
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perceived susceptibility, sources of 
information, and perceived health status 
(13). 
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implement? 
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Vaccination platforms for older adults may 
not currently available in many low- and 
middle-income countries, and in some 
regions of high-income countries, 
particularly in hard-to-reach or otherwise 
already disadvantaged communities. 
COVID-19 vaccination efforts may be 
leveraged for administration of vaccines to 
new target populations. 
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Implementation 
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Annex 6: Target group pregnant women- Evidence to recommendations framework 


Question:  Should pregnant women be a target group for seasonal influenza vaccination? 
Population: Pregnant women 
Intervention:   Seasonal influenza vaccination 
Comparison(s):   No seasonal influenza vaccination     
Outcome:   Seasonal influenza 
Background:  Influenza A and B viruses are important human respiratory pathogens which are transmitted mainly by droplets and aerosols 
originating from the respiratory secretions of infected people, but occasionally also through contact with virus contaminated fomites. Both A and 
B viruses cause seasonal influenza epidemics and out-of-season sporadic cases and outbreaks. Influenza occurs globally, in temperate 
climates, seasonal epidemics are experienced mainly during the winter while in tropical regions, influenza may occur throughout the year, causing 
outbreaks more irregularly. 
Influenza A viruses may also cause worldwide pandemics characterized by rapid dissemination of new influenza A subtypes (or strains of subtypes) 
that have the capacity for human-to-human transmission and are sufficiently different antigenically from recently circulating influenza viruses to 
escape control by strain-specific immunity in the population.  Pregnant women are increasingly being targeted for immunization using inactivated 
seasonal influenza vaccines, both to protect them and to provide their newborn infants with passive protection via transplacentally transferred 
maternal antibodies up until the time they can receive the vaccine themselves (i.e. six months of age).   
 
 CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL INFORMATION 
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Is the problem 
a public health 
priority? 


No Un-
certain 


Yes Varies by 
setting 


Based on a 2017 systematic review by 
Mertz et al.(1), a 2019 meta-analysis (2) 
showed that pregnancy was associated with 
a 7 times higher risk of hospital admission 
(odds ratio (OR) 6.80, 95% confidence 
interval (CI): 6.02-7.68). Pregnancy was 
associated with a lower risk of admission to 
intensive care units (ICU; OR 0.57, 95%CI 
0.48-0.69), and was not significantly 
associated with death (OR 1.00, 95%CI 
0.75-1.34).  
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Benefits of the 
intervention 
 
Are the 
desirable 
anticipated 
effects large? 
 
 


No 
Un-


certain 
Yes Varies 


Data show that influenza vaccination 
effectively protects pregnant women (3) as 
well as their offspring  through transfer of 
maternal antibodies  (4) against influenza.  


 


☐ ☐ ☒ ☐ 


Harms of the 
intervention 
 
Are the 
undesirable 
anticipated 
effects small?  


No Un-
certain Yes Varies  


Clinical trials, including both HIV-uninfected 
and HIV-infected women, as well as 
observational studies, have found no 
evidence that receipt of inactivated 
influenza vaccine is associated with any 
adverse effects in either the pregnant 
woman herself or her newborn baby, 
including studies that have looked at fetal 
death, spontaneous abortion, and 
congenital malformations (5-7). 
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☒ ☐ ☐ ☐ ☐ 


What is the 
overall quality 
of this 
evidence for 
the critical 
outcomes? 
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No 
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studies 


Very 
low Low Mod-


erate High 


☐ ☐ ☐ ☒ ☐ 
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low Low Mod-
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How certain is 
the relative 
importance of 
the desirable 
and 
undesirable 
outcomes? 
 
 


nty or 
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uncertai
nty or 


variabilit
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nt 
uncertai


nty or 
variabilit
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uncertai
nty or 


variabilit
y 


ble 
outcome


s 


The relative importance of the intervention, 
as well as the relative weights that the 
target population attributes to the 
desirable outcomes (i.e. protection 
conferred by the vaccine) and the 
undesirable outcomes (i.e. reactogenicity of 
the vaccine), varies.  
Different population groups may have 
different opinions regarding the weights 
assigned to desirable and undesirable 
outcomes. 


☐ ☒ ☐ ☐ ☐ 


Values and 
preferences of 
the target 
population: 
Are the 
desirable 
effects large 
relative to 
undesirable 
effects? 


No 
Prob
ably  
No 


Unc
ertai


n 


Prob
ably 
Yes 


Ye
s Varies 


The weight that the target population 
assigns to the desirable effects and the 
undesirable effects related of influenza 
vaccination varies. 


 


☐ ☐ ☐ ☐ ☐ ☒ 
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Are the 
resources 
required 
small? 


No 
Un-


certain 
Yes Varies  Considerable resources will be needed to 


ensure the implementation of an influenza 
vaccination programme in pregnant 
women, though may be smaller than for 
other populations which may be more 
difficult to identify and target.   
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Cost-
effectiveness 


☐ ☐ ☐ ☒ 


Data from various settings (Mali, Belgium, 
Japan, US) suggest that vaccination during 
pregnancy can be cost-effective under 
specific assumptions (8-11). 
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What would 
be the impact 
on health 
inequities? 


Increa-
sed 


Un-
certain 


Re-
duced 


Varies Influenza vaccines administered to 
pregnant women in different settings, 
particularly middle and low income 
countries, may have considerable impact 
on reducing health inequities by protecting 
women and their newborn in particular in 
resource constraint settings with limited 
access to health care.   
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(Ministries of 
Health, 
Immunization 
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Both Neit
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Un-


clear 


Public health priorities differ by setting and 
may vary considerable, based various on 
different parameters such as disease 
burden, demographics, the need for 
competing intervention, etc.   
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Which option 
is acceptable 
to target 
group? 
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Both 
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Un-
clear 


Acceptance and uptake of influenza vaccine 
during pregnancy may vary by setting and 
(sub)population (12-16). 


 


☐ ☐ ☐ ☐ ☒ 


6.2_Influenza


SAGE meeting October 2021 56







FE
AS


IB
IL


IT
Y 


Is the 
intervention 
feasible to 
implement? 
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Yes Varie
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Vaccination of pregnant women is assumed 
to be feasible to implement, also in LMICs 
as antenatal contacts could be used to 
administer vaccination during pregnancy. 


 


☐ ☐ ☐ ☐ ☒ ☐ 


Balance of 
consequences 


Undesirable 
consequences  


clearly 
outweigh  
desirable 


consequences 
in most settings 


Undesirable 
consequences 


probably outweigh  
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consequences 
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desirable and undesirable 


consequences  
is closely balanced or uncertain 


 


Desirable consequences  
probably outweigh  
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consequences 


in most settings 
 


Desirable consequences  
clearly outweigh  
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consequences 


in most settings 
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Type of 
recommendation 


We 
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intervention 


 


We recommend the 
comparison 


We recommend 
against the 


intervention 
and the comparison 


 


☒ ☐ Only in the context of rigorous research  ☐ 
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☐ Only with targeted monitoring and evaluation 


☐ Only in specific contexts or specific (sub)populations 
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Executive summary  


Background  
Influenza vaccines require annual re-administration both because circulating strains undergo rapid 
antigenic drift demanding re-configuration of the vaccine, and because vaccine-induced immunity 
against homologous strains may wane. Annual seasonal influenza vaccination is currently 
recommended in a number of countries and SAGE previously developed a list of groups for priority 
vaccination for countries considering introducing influenza vaccines.  


However, it is unclear whether the effectiveness of influenza vaccines is maintained when they are 
repeatedly administered.  A multitude of studies over the past 50 years have suggested that 
repeated administration attenuates vaccine effectiveness (VE). Immunological studies have 
observed poorer antibody responses with increasing frequency of vaccinations, and several groups 
have demonstrated that antibodies can become preferentially focused on an epitope that is 
conserved among successively encountered antigens.  Antibody focusing may not necessarily reduce 
vaccine titres or effectiveness at the time, but could create a future opportunity cost if the 
conserved epitopes are subsequently altered in circulating strains. Thus, a series of similar vaccines 
containing a shared epitope may promote antibody focusing that would provide little protection if 
the circulating strain drifted, thereby negatively interfering with the response and attenuating VE.  


Aims and approach 
The purpose of this report was to ascertain whether repeated influenza vaccination attenuates VE by 
conducting a systematic review of the available literature.  We searched Medline Ovid, EMBASE, 
CINAHL Complete databases and the reference lists of past reviews.  Studies were eligible if they 
reported VE for four vaccination groups: vaccinated in 1) current season; 2) prior season; 3) current 
& prior season; and 4) neither season.  Papers were reviewed and data extracted by two reviewers.  
Identified studies were evaluated using the Risk Of Bias In Non-randomized Studies - of Interventions 
(ROBINS-I) tool (11) and studies were assessed against GRADE criteria.  Where estimates comparing 
vaccination in the current & prior seasons and current-only season were available, they were 
included in meta-analyses and the difference in VE estimates for these two vaccination groups (ΔVE) 
was calculated to assess the potential reduction among repeatedly vaccinated patients.   


Findings  
The search returned 4,437 articles, among which 81 were identified as eligible for the review, and 41 
included estimates appropriate for meta-analyses. The vast majority of studies were from the 
northern hemisphere, and estimates used in meta-analysis were available from as early as 2010-11.  


A(H1N1)pdm09 
Estimates for A(H1N1)pdm09 were reported for seven northern hemisphere seasons; however 
season-specific pooled estimates could be calculated for five (Figure 1).  Overall, pooled VE was 58% 
(95%CI:48,66) for the current season-only group, 53% (95%CI:44,60; ΔVE = -9% (95%CI:-16,-1) for the 
current & prior season group and 33% (95%CI: 21,43) for the prior-only group.  In all seasons the 
weight of evidence suggested that vaccination in both the current & prior seasons, while not 
necessarily better than vaccination in the current season only, was better than not being vaccinated.   


Within seasons, heterogeneity was minimal; however, across seasons there was moderate 
heterogeneity, consistent with seasonal variations in vaccine formulations and circulating viruses.  In 
the years immediately after the 2009 H1N1 pandemic (2010-2012) vaccination in two seasons 
appeared to improve VE against A(H1N1)pdm09, but by 2013-2014 this was no longer the case, with 
consistent reduced VE for those vaccinated in consecutive years.  


Few estimates were available to calculate age-group-specific pooled estimates.  Heterogeneity was 
minimal and there was no evidence of reduced VE with consecutive vaccination in any age group.  


A(H3N2) 
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Estimates for A(H3N2) were available for ten seasons (Figure 2), with two or more estimates 
available for pooling in seven seasons.  All pooled VE estimates for A(H3N2) were low.  Pooled VE for 
the current-only group was 37%  (95%CI:29,45), 20% (95%CI:12,27) for the current & prior group 
(ΔVE=-18%, 95%CI:-25,-11), and 8% (95%CI: -4,18) for the prior-only group.   


Within seasons, heterogeneity was generally low, but was moderate across all seasons, highlighting 
seasonal variations in VE.  Compared with the current-only group, VE was reduced for the current & 
prior group in six of seven seasons and was most reduced in 2014-15, the third year in which the 
vaccine antigen was a clade 3c virus.    


By age group, estimates across seasons were highly variable, but suggested no negative interference 
for children and limited negative interference among older adults.  More data are needed to 
understand age-group-specific effects of repeated vaccination.   


Influenza B  
A majority of studies providing estimates for influenza B did not estimate VE by lineage.  Across eight 
seasons and irrespective of the infecting lineage and the lineage included in the vaccine, VE was 
minimally reduced for people vaccinated in consecutive seasons.  Pooled VE was 54% (95%CI:49,59) 
for the current-only group, 47% (95%CI:41,53) for the current & prior group (ΔVE=-7%, 95%CI: -14,0) 
and 22% (95%CI: 13,30) for the prior only group.  Heterogeneity within seasons was moderate in 6 
seasons for the current & prior groups, but was generally minimal for the other groups.  This was 
also the case across seasons.  


In seasons for which trivalent vaccines included a B/Yamagata lineage antigen, there was a greater 
drop in VE for the current & prior group (ΔVE=-10%, 95%CI:-19,-2) compared with seasons when a 
B/Victoria lineage antigen was in the vaccine (ΔVE=-2% (95%CI:-13,9).  However, the infecting virus 
was often not lineage-matched to the vaccine.  


Four North American studies provided estimates against B/Victoria and B/Yamagata infection.  The 
pooled VE estimated from these studies suggested that negative interference may be greater for 
B/Victoria compared with B/Yamagata, but in both cases consecutive vaccination afforded better 
protection than prior vaccination only or no vaccination.  Few estimates were available for age group 
analysis and pooled estimates suggested no differences in effect between children, adults and older 
adults (all ΔVE close to the null).  


GRADE evaluation 
Publications included in the meta-analysis were reviewed to weigh the evidence on the effect of 
prior immunization on the effectiveness of seasonal influenza vaccines, and if it warrants a change in 
policy that would result in improved public health outcomes.  The evidence was judged to be low 
and therefore does not warrant a change in policy.   


Conclusions 
In general vaccination in the current & prior season was attenuated compared with vaccination in 
the current season only.  However, vaccination in both the current & prior season afforded better 
protection that not being vaccinated.  Between-season heterogeneity seen in many seasons 
underscores previous observations that negative interference is not expected to be observed every 
year.  It potentially reflects variation in circulating influenza viruses and their antigenic match to the 
vaccine formulations, as well as antigenic similarity between successive vaccine antigens that could 
lead to a focussing of the immune response.  As people age and receive an increasing number of 
vaccination, the long-term consequences of repeated vaccination may worsen; however insufficient 
data are available at the current time to assess the impact of repeated vaccination among age 
groups. Moreover, data currently available examining the effect of increasing numbers of prior 
vaccinations are inconsistent and insufficient to summarise these effect.  More data are needed to 
determine whether reduced VE for consecutively vaccinated persons warrants any policy changes. 
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Introduction 
Influenza vaccines require annual re-administration both because circulating strains, especially 
influenza A(H3N2) viruses, undergo rapid antigenic drift demanding re-configuration of the vaccine, 
and because vaccine-induced immunity against homologous strains may wane.  Annual seasonal 
influenza vaccination is currently recommended in a number of countries and SAGE previously 
developed a list of groups for priority vaccination for countries considering introducing influenza 
vaccines (1).  However, it is unclear whether the effectiveness of influenza vaccines is maintained 
with repeated administration (2).   


The first study that reported reduced vaccine effectiveness (VE) in repeatedly vaccinated persons 
came from a 1970s vaccine trial in an English boarding school.  The trial observed that boys receiving 
vaccine for the first time were less likely to be infected than boys who had been vaccinated in the 
prior season (2).  An ensuing series of immunological studies to understand whether this 
phenomenon may be due to compromised antibody responses were summarised in a 1999 review, 
which determined that roughly half of published serological studies reported poorer post-
vaccination antibody titres among vaccine-experienced compared vaccine-naïve vaccinees (3).  More 
recent immunological studies in a number of different cohorts have reported poorer antibody 
responses with increasing frequency of vaccinations (4-7).  Similarly, recent observational studies of 
VE have also reported poorer VE among those with increasing numbers of prior influenza 
vaccinations (8-15).  As with the original 1970s study, both the immunological and VE studies report 
these effects to be most pronounced for A(H3N2) viruses.  These phenomena indicate that the 
capacity of vaccination to update immunity against new influenza viruses may be limited by pre-
existing immunity.  However, the effects of prior vaccination vary between studies (16) and seasons 
(17, 18), leading to speculation that the effects of pre-existing immunity may depend on antigenic 
change between successively encountered strains. 


An explanation for this phenomenon, including inconsistencies among studies, has been attempted 
by mathematical modelling (19).  The antigenic distance hypothesis posits that when two vaccine 
strains (V1 and V2) are antigenically similar, responses to epitopes in V1 dominate such that repeat 
vaccination impairs VE if the circulating strain (C) has changed from V2, but enhances VE when C has 
not changed.  In contrast, if V1 and V2 are antigenically distant, repeat vaccination has little effect 
because responses to V2 are not compromised.  For example, in Australia during the 2017 season, 
V1=V2 but the V2-C distance was great and VE for A(H3N2) among repeat vaccinees was poor (3%; 
95%CI: -29 to 27) (14).  Similar findings were observed in Canada in 2014/15 (10).  These effects are 
not expected each year because of annual differences in V1-V2 and V2-C antigenic distance.  
However, on average, negative interference is seen more often for A(H3N2) viruses compared with 
other influenza types/subtypes (16), probably because of the higher rate of antigenic drift in 
A(H3N2) viruses (20). 


Concepts regarding the underlying mechanisms have evolved over many years.  First is the concept 
of original antigenic sin, which suggests that a person’s initial influenza infection affects responses to 
subsequent strains by preferentially orienting antibodies towards priming epitopes that remain in 
subsequent strains, often as subdominant epitopes (21).  Second is the concept of antigenic 
seniority, which suggests that prior infections have cumulative negative effects on responses to later 
strains, resulting in antibody titres that are higher to more ‘senior’ strains encountered earlier in life 
(12).  As with original antigenic sin, it is suggested that immune boosting and interference may 
account for antigenic seniority, with successive influenza exposures boosting antibody responses to 
more senior strains that dominate over responses to new epitopes on the later strain.   


A similar concept, termed back-boosting, was conceived from studies that developed antibody 
landscapes to depict how infection and vaccination affect titres to prevailing and past strains in the 
context of antigenic distance.  Both infection and vaccination induce broad back-boosting of pre-
exposure antibody landscapes, suggesting that memory responses are invoked (22, 23).  
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Importantly, effects of vaccination are associated with antigenic distance, with better responses to 
an antigenically distinct and more advanced vaccine, suggesting that antigenic distance may be an 
important determinant of a vaccine’s ability to escape interference from prior immunity.  Several 
groups have used molecular approaches to demonstrate that antibodies can indeed become 
preferentially focused on an epitope that is conserved among successively encountered strains (24, 
25).  Some evidence indicates that memory B cells drive this focused antibody response (25).  While 
antibody focusing may not necessarily reduce vaccine titres or effectiveness, it could create a future 
opportunity cost if the conserved epitopes are subsequently altered in circulating strains (26).  Thus, 
the occurrence and consequences of antibody focusing may be linked to antigenic drift and the 
antigenic distance hypothesis, in that a series of similar vaccines containing a shared epitope may 
promote antibody focusing that would provide little protection if the circulating strain drifts, thereby 
harming VE.   


The purpose of this report was to review the evidence on the effects of prior vaccination on the 
effectiveness of season influenza vaccines.  We conducted a systematic review of observational 
studies followed by extensive meta-analyses summarising the attenuation of VE within viruses and 
seasons.   
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Methods 


Search strategy and selection criteria 
We searched Medline Ovid, EMBASE, CINAHL Complete databases for studies published from 1 
January 2016 to 31 May 2021 and Web of Science for studies published from database inception to 
31 May 2021 that reported effectiveness against laboratory confirmed influenza illness with no 
language restrictions.   


Reference lists from past reviews (27, 28) were searched and a further search of Medline Ovid, 
EMBASE, CINAHL Complete databases was conducted for non-English language studies published up 
to December 2015.  Search terms included ‘influenza’, ‘vaccines’, ‘immunization’, ‘efficacy’ and 
‘effectiveness’.  Specific search terms are shown in Supplementary File 1.  Additionally, the reference 
lists of eligible studies were searched for further inclusions and unpublished studies were sought 
from selected experts in the field.  All searches were re-run on 20 August 2021 prior to the final 
analyses and no further studies were identified for inclusion. 


Two reviewers (EJG, ER) independently screened titles and abstracts according to predefined 
exclusion and inclusion criteria (Figure 1) using Covidence (29).  Non-English language studies were 
excluded if an English language abstract was not available.  Reviewers (EJG, ER) independently 
performed full text screening; conflicts at each screening stage were resolved via consensus or 
consultation with a third reviewer (SGS).  Studies in languages other than English were evaluated by 
individuals fluent in the relevant language.   


Observational studies with test-negative, case-control or cohort designs, and randomised controlled 
trials were eligible for inclusion provided they reported VE against laboratory confirmed cases of 
influenza for four comparison groups; current season only, prior season only, current & prior 
seasons, neither season (reference group).  The “prior season” was required to be defined as the 
immediately preceding influenza season.   


Studies reporting VE against specific influenza A subtypes and B (either separately for each lineage 
or generalised), for a single season were included in meta-analysis.  Where VE estimates were only 
reported against generalised influenza, against influenza illness confirmed by a diagnostic test other 
than RT-PCR, for a subset of outcome severity or presented as a pooled season estimate, the study 
was excluded from meta-analysis and described in narrative synthesis.  Additionally, eligible studies 
which did not meet our definition of prior season vaccination are represented by narrative synthesis 
only.   


Cost-effectiveness studies, review articles, superseded interim reports, conference abstracts, and 
studies using nonspecific clinical or serologic end points were excluded.   


Data extraction 
Two reviewers (EJG, ER) extracted data from all eligible English language studies for eligibility 
criteria, study characteristics and study outcomes using a structured handwritten data collection 
form.  VE reports by individual season, influenza type and subtype or lineage were extracted where 
possible, with the most specific results (e.g. by age group, influenza and subtype) reported to be 
included in meta-analysis.  Data collection forms were compared for discrepancies, corrected, and 
data were entered into an electronic data collation form by reviewers (EJG, ER).   


Individuals fluent in the relevant language performed the data extraction of non-English language 
studies to be included in meta-analysis or narrative synthesis, using the same structured 
handwritten data collection form.   


The authors of studies which did not report all numerical values required for meta-analysis (i.e.  VE 
estimates and confidence intervals) were contacted to request the necessary information.  Where 
unreported values were not received from authors and could not be included in meta-analyses, the 
study was described by narrative synthesis.  If data were re-analysed and presented as part of a 
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multi-season summary, the most recent published estimate was used in meta-analyses (including in 
all subtype, season, and age group analyses).  If studies did not report estimates for all comparison 
groups due to small sample size, available estimates were included in meta-analysis.  Studies with 
estimates or confidence interval values equal to 100 were unable to be incorporated by our meta-
analysis models and were instead described by narrative synthesis. 


Risk of bias assessment 
The Risk Of Bias In Non-randomized Studies - of Interventions (ROBINS-I) tool (30) was used to 
evaluate the risk of bias of test-negative, case-control and cohort studies included in meta-analysis.  
Because the effects of repeated vaccination are thought to be specific to vaccine antigens and the 
circulating viruses, estimates against un-typed “influenza” were excluded from meta-analysis and 
not assessed against risk of bias criteria.  


Two reviewers (EJG, ER) independently assessed each included study and assigned an overall risk of 
bias judgement based seven domains: bias due to confounding; bias in selection of participants into 
the study; bias in classification of interventions; bias due to deviations from intended interventions; 
bias due to missing data; bias in measurement of outcomes; and bias in selection of the reported 
result.  The overall risk of bias of a study is considered by ROBINS-I as low, moderate, serious, critical 
or no information (NI).  Any disparities between assessments at the domain or overall bias levels 
were resolved by consensus.  Results of risk of bias assessment informed data synthesis through 
sensitivity analysis.  Risk of bias visualisations were prepared using the ‘robvis’ (31) package in R 
version 3.6.1 (32).   


Meta-analysis 
All available estimates with sufficient information (i.e.  VE point estimate and 95%CI) were included 
in the meta-analysis.  For the main analysis, both inpatient and outpatient studies were pooled, as 
these have been found to be broadly consistent (33).  Pooled VE was estimated separately for each 
virus (A(H1N1), A(H3N2), B).  Both season-specific and overall pooled estimates were calculated.  
Estimates presented on the VE scale were rescaled to the log odds ratio scale for estimation of the 
pooled estimate using random effect and fixed effect models.  Discrepancies between the two were 
interpreted as a further indication of uncertainty around estimates.  


For each set of estimates from a single study, the difference between VE estimated for those 
vaccinated in current & prior (VEcurrent&prior) seasons and those vaccinated in the current (VEcurrent-only) 
season only was calculated as:  ΔVE = VEcurrent&prior – VEcurrent-only; ΔVE>0 implies higher VE when 
vaccinated in the current & prior seasons than in the current season alone.  Confidence intervals for 
ΔVE were calculated through bootstrapping using 1000 samples following methods previously 
described (33). After 1000 samples were taken from VEcurrent only and VEcurrent&prior, 1000 measures of 
ΔVE were estimated and the 2.5% and 97.5% percentiles for ΔVE were computed as compatibility 
intervals. 


Within each season and overall, statistical heterogeneity was evaluated using Cochran’s Q and the I2 
statistic.  The primary analysis included estimates that reported VE for the broadest age group 
reported; e.g. all ages or all aged over 9 years.  Estimates from studies which only reported VE for a 
particular age group (e.g. children or older adults) were only included in subgroup analyses.  
Southern hemisphere estimates were grouped with Northern hemisphere estimates from the 
previous influenza season if both the current & prior season vaccine formulation was the same. 


Additional subgroup analyses were conducted to estimate pooled VE for specific age groups 
(children, adults, older adults).  For influenza B, separate pooled estimates were calculated 
according to the B lineage included in trivalent influenza vaccines (TIV).  Sensitivity analysis included 
1) studies with influenza illness confirmed by a diagnostic test other than RT-PCR; 2) stratified 
estimates by hemisphere; 3) pooled estimates by inpatient or outpatient setting; 4) excluded studies 
that used a design other than the test-negative design; 5) excluded studies with a serious, critical or 
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NI risk of bias assessment by ROBINS-I; and 6) excluded studies at risk of sparse data bias (34), where 
studies with fewer than 8 expected vaccinated cases were excluded.  


All meta-analyses were performed in R version 3.6.1 (32) using the package ‘metafor’ (35). 


Narrative synthesis 
A qualitative assessment of studies was performed to describe and tabulate methodological 
features, study design, and analytical approaches used.  Further study characteristics including 
recruitment methods, eligibility and inclusion criteria, and adjustment variables in analyses were 
summarised.  


GRADE evaluation 
The GRADE (Grading of Recommendations, Assessment, Development and Evaluations) system 
developed by the GRADE Working Group (36) was used to grade the certainty of the body of 
evidence presented by meta-analysis. The policy question reviewed under the GRADE framework 
was: What evidence exists on the effect of prior immunization on the effectiveness of seasonal 
influenza vaccines, and does it warrant a change in policy that would result in improved public 
health outcomes? This question was explored separately for each influenza virus type and subtype.  


Two reviewers (EJG, ER) collaboratively assessed quality of evidence using the GRADE methodology, 
synthesising evidence into summary of findings and GRADE tables. Classification of certainty was 
made according to GRADE criteria and represented as a final numerical score; Very low (1), Low (2), 
Moderate (3) or High (4). 
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Results 
Our search identified 4,437 articles among which 638 were eligible for full text review.  As the full 
text of nine articles was unavailable to the reviewers, 629 articles were assessed at the full text stage 
and 81 were identified as eligible (See Figure 1 and Supplementary Table 1), 41 of which were 
included in meta-analyses.  Key characteristics for the 81 studies reviewed are shown in Table 1 and 
Supplementary Table 2.  The majority of studies were from the northern hemisphere (>96%).  The 
earliest eligible study was published in 2011, see Supplementary Figure 1.  Five were cohort studies, 
six were case-control studies, and 70 were test-negative studies.   


The outcome, influenza infection, was determined by laboratory-confirmed test, which was PCR in 
all 41 studies included in the meta-analysis and in 36 (90%) of  the studies included in the narrative 
synthesis.  Four studies included in the narrative synthesis confirmed influenza diagnoses using a 
Rapid Diagnostic Test (37-40).  Additional characterisation of the viruses was performed by genetic 
sequencing in 29 studies and antigenic characterisation in 27 studies.  The majority of studies (63%) 
specified that patients were swabbed for testing within 7 days of illness onset.   


The exposure, influenza vaccination, was confirmed by medical record or registry in 39 studies, by 
self-report in 13 studies, a mixture of these in 26 studies and was not specified in three studies.  
Patients were classified as exposed if they were vaccinated at least 14 days prior to symptoms onset.  
In 50 studies, trivalent inactivated vaccines were used; however many studies did not provide 
information about the specific type of vaccine administered, or provided information about the 
range of vaccines available to the eligible population.   


 


 
Figure 1.  PRISMA flow chart for screening and selection of articles for inclusion in meta-analysis of 
repeat influenza vaccination and vaccine effectiveness. 
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Table 1.  Study characteristics of 81 articles that met eligibility criteria for assessment of current & prior season vaccine effectiveness through meta-analysis 
and/or qualitative synthesis. 


Author, 
publication year 


Country Design Setting Age range Virus Current season 
# of 
prior 
seasons 


(41) Boddington, 2019 England Test Negative Inpatient 2-16 years Any 2015-2016 1 


(42) Buchan, 2017 Canada Test Negative Inpatient 6-59 months 
A(H1N1)pdm09, 
A(H3N2), Influenza B 


2010-2011 to 2013-2014 1 


(43) Buchan, 2018 Canada Test Negative In/Outpatient 2-17 years 
A(H1N1)pdm09, 
A(H3N2), Influenza B 


2012-2013, 2013-2014, 2014-2015, 
2015-2016 


1 


(44) Casado, 2016 Spain Test Negative Inpatient ≥65 years Any 2013-2014 1 
(45) Casado, 2018 Spain Case Control Inpatient ≥65 years Any 2013-2014, 2014-2015 3 
(46) Castilla, 2011 Spain Nested Case Control In/Outpatient All Any 2010-2011 1 
(47) Castilla, 2016 Spain Test Negative In/Outpatient ≥6 months A(H3N2), Influenza B 2014-2015 2 


(48) Castilla, 2017 Spain Test Negative 
Inpatient, 
Outpatient 


≥9 years A(H3N2) 2016-2017 4 


(49) Castilla, 2018 Spain Test Negative In/Outpatient ≥9 years A(H3N2), Influenza B 2017-2018 5 


    
Inpatient, 
Outpatient 


≥9 years Any 2017-2018 5 


(50) Castilla, 2020 Spain Test Negative In/Outpatient ≥9 years Any 2018-2019 3 


(51) Cheng, 2017 Australia Test Negative Inpatient >9 years 
A(H1N1)pdm09, 
A(H3N2), Influenza B 


2011-2015 1 


(52) Dominguez, 2017 Spain Case Control Inpatient ≥65 years Any 2014-2015 1 
(53) El Omeiri, 2018 Latin America Test Negative Inpatient ≥60 years A(H1N1)pdm09, Any 2013 1 
(54) Ferdinands, 2019 USA Test Negative Inpatient ≥18 years Any 2015-2016 1 
(55) Flannery, 2019 USA Test Negative Outpatient ≥9 years A(H3N2), Influenza B 2016-2017 1 
(56) Fu, 2015 China Case Control Outpatient 3-6 years A(H1N1)pdm09 2012-2013 1 


(57) Gaglani, 2016 USA Test Negative Outpatient 
≥50 years, 18-49 
years, 9-17 years 


A(H1N1)pdm09 2013-2014 1 


  Outpatient ≥9 years A(H1N1)pdm09 2013-2014 1, 4 


(58) Gherasim, 2017 Spain Test Negative Outpatient ≥9 years A(H1N1)pdm09 2010-2011, 2013-2014, 2015-2016 1 


    Outpatient ≥9 years A(H3N2) 2011-2012, 2013-2014, 2014-2015 1 


   Outpatient ≥9 years Influenza B 
2010-2011, 2012-2013, 2014-2015, 
2015-2016 


1 
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(59) Jackson, 2017 USA Test Negative Outpatient ≥9 years 
A(H1N1)pdm09,  
B/Victoria,  
B/Yamagata 


2015-2016 1 


(60) Jiménez-Jorge, 
2012 


Spain Test Negative Outpatient 0-95 years A(H1N1)pdm09 2010-2011 1 


(61) Kim, 2020 USA Test Negative Outpatient ≥9 years A(H1N1)pdm09 2013-2014, 2015-2016 1 


    Outpatient ≥9 years A(H3N2) 
2012-2013, 2014-2015, 2016-2017, 
2017-2018 


1 


   Outpatient ≥9 years Influenza B 
2012-2013, 2014-2015, 2015-2016, 
2016-2017, 2017-2018 


1 


(62) Kissling, 2018 Europe Test Negative Outpatient ≥9 years A(H1N1)pdm09 2015-2016 1 


      Outpatient 15-64 years Influenza B 2015-2016 1 


(63) Kissling, 2019a Europe Test Negative Outpatient ≥9 years A(H3N2) 2018-2019 1 
(64) Kissling, 2019b Europe Test Negative Outpatient ≥9 years A(H1N1)pdm09 2017-2018 1 


      Outpatient ≥9 years A(H3N2) 2016-2017, 2017-2018 1 


(65) Kwong, 2020 Canada Test Negative In/Outpatient >65 years Any 2010-2011 to 2015-2016 1 


    In/Outpatient ≥70 years Any 2010-2011 to 2015-2016 5 


   In/Outpatient ≥75 years Any 2010-2011 to 2015-2016 10 


(66) Ma, 2017 China Test Negative Outpatient ≥6 months Any 2014-2015 1 
(67) Martinez-Baz, 2013 Spain Test Negative In/Outpatient ≥6 months A(H1N1)pdm09 2010-2011 1 


(68) Martinez-Baz, 2017 Spain Test Negative In/Outpatient ≥6 months A(H1N1)pdm09 
2010-2011, 2012-2013, 2013-2014, 
2015-2016 


1 


      In/Outpatient ≥9 months A(H1N1)pdm09 
2010-2011, 2012-2013, 2013-2014, 
2015-2016 


1 to 6 


(69) Martinez-Baz, 2021 Spain Test Negative 
Inpatient, 
Outpatient 


≥9 years A(H1N1)pdm09 
2012-2013, 2013-2014, 2015-2016, 
2017-2018, 2018-2019 


1, 3, 5 


    Inpatient ≥9 years A(H3N2) 
2011-2012, 2013-2014, 2014-2015, 
2016-2017, 2017-2018, 2018-2019 


1, 3, 5 


   Outpatient ≥9 years A(H3N2) 
2011-2012, 2013-2014, 2014-2015, 
2015-2016, 2016-2017, 2017-2018, 
2018-2019 


1, 3, 5 


   
Inpatient, 
Outpatient 


≥9 years Influenza B 
2011-2012, 2012-2013, 2014-2015, 
2015-2016, 2017-2018 


1, 3, 5 


(17) McLean, 2014 USA Test Negative Outpatient ≥9 years A(H3N2) 
2004-2005 to 2007-2008, 2010-
2011 to 2012-2013 


5 
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    Outpatient ≥9 years A(H3N2) 
2004-2005 to 2007-2008, 2010-
2011 to 2012-2013, 2007-2008, 
2012-2013 


1 


   Outpatient ≥9 years Influenza B 
2004-2005 to 2008-2009, 2010-
2011 to 2012-2013 


1, 5 


(70) McLean, 2015 USA Test Negative Outpatient ≥9 years A(H3N2), B/Yamagata 2012-2013 1 
(71) McLean, 2017 USA Test Negative Outpatient 2-17 years A(H3N2) 2014-2015 1 
(72) McLean, 2018 USA Test Negative Outpatient 2-17 years A(H1N1)pdm09 2013-2014, 2015-2016 1, 2, 3 


    Outpatient 2-17 years A(H3N2) 2014-2015 1, 2, 3 


   Outpatient 2-17 years B/Victoria 2014-2015, 2015-2016 1 


   Outpatient 2-17 years B/Yamagata 2013-2014, 2014-2015, 2015-2016 1 


   Outpatient 2-17 years Influenza B 2013-2014, 2014-2015, 2015-2016 1, 2, 3 


(73) Mira-Iglesias, 2018 Spain Test Negative Inpatient ≥60 years Any 2016-2017 2 


(74) Mira-Iglesias, 2019 Spain Test Negative Inpatient ≥60 years 
A(H1N1)pdm09, 
A(H3N2), B/Yamagata 


2017-2018 2 


(75) Nichols, 2019 Canada Test Negative Inpatient ≥16 years A(H1N1)pdm09 2011-2012, 2012-2013, 2013-2014 1 


    Inpatient ≥16 years A(H3N2), Influenza B 
2011-2012, 2012-2013, 2013-2014, 
2014-2015 


1 


(9) Ohmit, 2014 USA Test Negative Outpatient ≥9 years A(H3N2) 2011-2012 1 
(76) Ohmit, 2015 USA Prospective Cohort Community ≥9 years Any 2012-2013 1 


(77) Ohmit, 2016 USA Prospective Cohort Community 
<9 years, 
≥9 years 


A(H1N1)pdm09 2013-2014 1 


(78) Ortqvist, 2018 Sweden Retrospective Cohort In/Outpatient ≥66 years Any 2015-2016, 2016-2017 1 


      In/Outpatient ≥70 years Any 2015-2016, 2016-2017 4, 5 


(79) Pebody, 2013 UK Test Negative Outpatient All 
A(H1N1)pdm09, 
Influenza B 


2010-2011 1 


(80) Pebody, 2017 UK Test Negative Outpatient 
≥18 years, 2-17 
years 


A(H3N2) 2016-2017 1 


(81) Pebody, 2019 UK Test Negative Outpatient 
≥18 years, 2-17 
years 


A(H3N2), Influenza B 2017-2018 1 


(82) Pebody, 2020a England Test Negative Inpatient 2-17 years 
A(H1N1)pdm09, 
A(H1N1) 


2018-2019 1 


(83) Pebody, 2020b England Test Negative Inpatient ≥65 years 
A(H1N1)pdm09, 
A(H1N1) 


2018-2019 1 


(84) Pebody, 2020c UK Test Negative Outpatient All Any 2018-2019 1 
(85) Petrie, 2016 USA Test Negative Inpatient ≥18 years A(H3N2) 2014-2015 1 
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(86) Petrie, 2017 USA Prospective Cohort Community 
≥9 years, 3-8 
years 


A(H3N2), B/Yamagata 2014-2015 1, 2 


(37) Powell, 2020 USA Test Negative In/Outpatient 
6 months - 18 
years 


Any 2017-2018 1 


(87) Rao, 2021 USA Test Negative Outpatient 
6 months - 8 
years 


Any 2016-2017, 2017-2018 1 


(88) Rondy, 2015 Europe Test Negative Inpatient ≥18 years 
A(H1N1)pdm09, 
A(H3N2), Influenza B 


2012-2013 1 


(89) Rondy, 2017a Europe Test Negative Inpatient ≥65 years A(H3N2) 2016-2017 1 
(90) Rondy, 2017b Europe Test Negative Inpatient ≥65 years A(H1N1)pdm09 2012-2013, 2013-2014, 2015-2016 2 


      Inpatient ≥65 years A(H3N2) 2011-2012, 2013-2014 2 


      Inpatient ≥65 years Influenza B 2012-2013, 2015-2016 2 


(91) Rose, 2020 Europe Test Negative Inpatient ≥65 years A(H3N2), Influenza B 2017-2018 2 
(38) Saito, 2017 Japan Test Negative Outpatient ≥2 years Influenza A 2009-2010, 2010-2011, 2011-2012 1 


(39) Saito, 2018 Japan Test Negative Outpatient 9-18 years 
Influenza A, Influenza 
B 


2011-2012, 2012-2013, 2013-2014 1, 3 


(40) Shinjoh, 2018 Japan Test Negative Outpatient 2-15 years Any, Influenza B 2016-2017 1 
(92) Simpson, 2015 Scotland Test Negative Outpatient All Any 2000-2001 to 2008-2009 1 
(93) Skowronski, 2012 Canada Test Negative Outpatient ≥2 years A(H1N1)pdm09 2010-2011 1 


(94) Skowronski, 2014a Canada Test Negative Outpatient ≥2 years 
A(H3N2), Influenza B, 
B/Victoria, 
B/Yamagata 


2012-2013 1 


(95) Skowronski, 2014b Canada Test Negative Outpatient ≥2 years 


A(H1N1)pdm09, 
A(H3N2), Influenza B, 
B/Victoria, 
B/Yamagata 


2011-2012 1 


(96) Skowronski, 2015 Canada Test Negative Outpatient ≥2 years 
A(H1N1)pdm09,  
B/Yamagata,  
Influenza B 


2013-2014 1 


(97) Skowronski, 2016 Canada Test Negative Outpatient 
≥2 years,20-64 
years 


A(H3N2), Influenza B, 
B/Yamagata 


2014-2015 1 


      Outpatient ≥3 years 
A(H3N2), Influenza B, 
B/Yamagata 


2014-2015 2 


(98) Skowronski, 2017a Canada Test Negative Outpatient ≥9 years A(H3N2) 2010-2011, 2012-2013, 2014-2015 1, 2 


(99) Skowronski, 2017b Canada Test Negative Outpatient ≥9 years 
A(H1N1)pdm09, 
Influenza B, B/Victoria 


2015-2016 1, 2 


(100) Skowronski, 2018 Canada Test Negative Outpatient ≥9 years B/Yamagata 2011-2012, 2014-2015, 2017-2018 1 
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(101) Skowronski, 2019 Canada Test Negative Outpatient ≥9 years A(H3N2) 2018-2019 1 
(102) Skowronski, 2020 Canada Test Negative Outpatient ≥9 years A(H3N2) 2016-2017, 2017-2018 1 
(103) Smithgall, 2016 USA Test Negative Community >6 months Any 2013-2014 1 
(104) Song, 2020 China Test Negative In/Outpatient ≥65 years Influenza B 2012-2013, 2013-2014, 2014-2015 1 
(15) Sullivan, 2013 Australia Test Negative Outpatient ≥9 years Any 2011, 2012 1 
(105) Sullivan, 2017 Australia Test Negative Outpatient All A(H3N2), Influenza B 2017 1 
(106) Syrjänen, 2014 Finland Prospective Cohort Community 18-75 years A(H1N1)pdm09 2010-2011 1 


(107) Thompson, 2014 USA Test Negative Community Not specified 
A(H1N1)pdm09, 
A(H3N2), Influenza B 


2010-2011, 2011-2012 1 


(108) Thompson, 2016 USA Test Negative Outpatient 2-8 years A(H3N2) 2011-2012, 2012-2013 1 


      Outpatient 2-8 years Influenza B 2012-2013 1 


(109) Valenciano, 2016 Europe Test Negative Outpatient ≥18 years 
A(H1N1)pdm09, 
A(H3N2), Influenza B 


2014-2015 1 


(110) Valenciano, 2018 Europe Test Negative Outpatient ≥9 years A(H1N1)pdm09 
2012-2013, 2013-2014, 2014-2015, 
2015-2016 


1 


      Outpatient ≥9 years A(H3N2) 
2011-2012, 2013-2014, 2014-2015, 
2016-2017 


1 


      Outpatient ≥9 years Influenza B 2012-2013, 2014-2015, 2015-2016 1 


(111) Zhang, 2017 China Case Control Community 6-18 years Influenza A 2014-2015 1 


(112) Zhang, 2018 China Test Negative Outpatient ≥2 years 
A(H1N1)pdm09, 
A(H3N2) 


2015-2016 1 


(113) Zhang, 2020 China Case Control Community 6-19 years 
A(H1N1)pdm09, 
A(H3N2) 


2016-2017 1 


(114) Zimmerman, 2016 USA Test Negative Outpatient ≥9 years 
A(H3N2),  
B/Yamagata 


2014-2015 1 
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Meta-analysis 
Of 46 initially eligible studies, 5 were excluded (41-45) because they included a reanalysis of already-
published data leaving 41 studies reporting 112 VE estimates for meta-analysis (9, 17, 46-83).  
Included studies resulted in a total of 84 subtype specific all age estimates, 19 (23%) for 
A(H1N1)pdm09, 30 (36%) for A(H3N2), 22 (26%) for influenza B (lineage not specified), 4 (4%) for 
B/Victoria and 9 (11%) for B/Yamagata.  The remaining 28 estimates are age cohort specific 
estimates for children:adults:older adults, in a ratio of 5:1:3 for A(H1N1)pdm09, 7:1:2 for A(H3N2), 
2:2:3 for influenza B and 1:1:0 for B/Yamagata.  No age specific estimates were identified for 
B/Victoria. 


Risk of Bias  
The ROBINS-I was used to assess the 41 studies included in meta-analysis (Figure 2).  All were 
observational and most were judged to be at a moderate risk of bias (n=23 (77%) included in all-age 
analyses and n=12 (75%) in age-group analyses).  Seven studies (23%) included in the all-age 
analyses (49, 56, 57, 63, 67, 68, 78) and four studies (25%) in age-group analyses (47, 57, 63, 84) 
were judged at a serious risk of bias. 


Bias due to confounding was moderate in most studies with a minority of studies judged to have 
serious risk or have insufficient information to judge.  This included studies with insufficient control 
of potential confounding variables.  Bias in the selection of participants was mostly low due to many 
studies utilising the test-negative study design which aims to limit selection bias by sampling 
patients seeking medical care for illness.  Bias due to deviations from intended interventions 
(vaccination) and bias in measurement of outcome were almost exclusively judged to be low as 
participant intervention and outcome status were both determined upon enrolment in the majority 
of studies and methods of outcome measurement were consistently comparable for vaccinated and 
unvaccinated participants. Bias in the selection of reported results was also mainly low.  Bias in 
classification of interventions was considered low if official records were used to ascertain 
vaccination status which minimises recall bias or moderate if self-reported which may be subject to 
recall bias, especially over prior seasons.  Missing data was often not specified; many studies 
received no information judgements.  Studies which did report on missing data were deemed at low 
risk of bias if percentages were comparable between vaccinated and unvaccinated participants or 
moderate risk of bias if unbalanced.   


Summary of pooled estimates 
Pooled VE estimates for each subtype and lineage, and for groups vaccinated in current season only, 
prior season only or current & prior season are shown in Table 2.  More detailed analyses for each 
virus are in the ensuing pages and the supplementary material. 


 
Table 2.  Summary of meta-analyses of vaccine effectiveness (VE) for two consecutive seasons’ 
vaccination history and influenza type/subtype1 


 Pooled VEC Pooled VEP Pooled VECP ∆VE2 (95% CI) 


A(H1N1)pdm09 58% (48%, 66%) 33% (21%, 43%) 53% (44%, 60%) -9% (-16%, -1%) 


A(H3N2) 37% (29%, 45%) 9% (-3%, 19%) 20% (12%, 27%) -18% (-26%, -11%) 


Influenza B 54% (49%, 59%) 21% (12%, 29%) 47% (41%, 53%) -7% (-14%, 0%) 


B/Victoria 60% (35%, 75%) 17% (-15%, 40%) 50% (29%, 64%) -15% (-45%, 15%) 


B/Yamagata 56% (39%, 68%) 38% (25%, 49%) 52% (42%, 60%) -5% (-17%, 6%) 
1


 Random effect model results; 2ΔVE>0 implies higher VE estimate when vaccinated in current & prior seasons 
compared with the current season only. VEC: current season only; VEP: prior season only; VECP: current & prior 
season   
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Figure 2.  Risk of bias judgements for 41 studies included in meta-analysis: A) individual 


judgements by study; B) percentage of judgements for each domain. 
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A(H1N1)pdm09 
Estimates for A(H1N1)pdm09 were reported for the 2010-2011 (n=3), 2011-2012 (n=2), 2012-2013 
(n=3), 2013-2014 (n=5), 2014-2015 (n=1), 2015-2016 (n=4) and 2017-2018 (n=1) seasons (Figure 3 
and Supplementary Figure 2).  All random effect estimates were comparable with the fixed effect 
estimates and so only random effect estimates are described (see figures for fixed effect estimates).  
The overall summary estimates for people vaccinated in the current season only was 58% 
(95%CI:48,66), which was slightly higher than the summary estimate for people vaccinated in both 
the current & prior season of 53% (95%CI:44,60; ΔVE = -9% (95%CI:-16,-1).  Pooled VE for the prior-
only group was poorer than the current -only or current & prior vaccination groups with pooled 
VE=33% (95%CI: 21,43).  Heterogeneity among estimates, as measured by I2, was moderate for the 
prior-only (I2=26%) and current-only (I2 =38%) groups and high for the current & prior group (I2 
=62%).   


Estimates by season 
Compared with the current-only group, VE estimates were higher for people in the current & prior 
group (ΔVE>1) in 2010-2011 and 2011-2012, only.  The lowest estimate for persons vaccinated in 
both the current & prior group occurred in 2012-2013, with a VE of 25% (95%CI:-6,46) compared 
with VE=48% (95%CI: -32,80) for the current-only group (ΔVE = -21; 95%CI: -80,38) (Figure 3).  
Thereafter, the current & prior group pooled estimates were consistently lower than the current-
only group (ΔVE<0).  The prior-only group usually had the lowest pooled estimate, except in 2011-12 
(Supplementary Figure 2).   


Low heterogeneity was generally observed within each individual season for each vaccination group 
and nearly all point estimates were consistently above the null.  However, there were some 
exceptions, including 2010-11 for the prior-only group (I2=57%), 2012-13 for the current-only 
(I2=43%) and prior-only (I2=47%) groups, and 2015-16 for the current-only group (I2=58%) (Figure 3) 


Estimates by age group  
Estimates for A(H1N1)pdm09 were reported individually for children (n=5), adults aged 18-49 years 
(n=1) and older adults aged 50+ years (n=3; Figure 4).  Within vaccination groups, the pooled 
estimates for these children and older adult groups across seasons were comparable, albeit with 
slightly lower point estimates for the older adults.  Random and fixed effect models produced 
identical or very similar VE estimates (see Figure 4).  For children vaccinated in the current season 
only, pooled VE was 68% (95%CI:52,79), which was very similar to the estimate for the current & 
prior group (VE=69%, 95%CI:56,78; ΔVE=1; 95%CI:-18,21).  For older adults, pooled VE for the 
current-only group was 57% (95%CI:37,71), again comparable with the current & prior group 
(VE=62%; 95%CI:51,71; ΔVE=6, 95%CI:-14,26). 


Heterogeneity was consistently low within current only, current & prior and ΔVE estimates for both 
children and older adults; Older adults vaccinated in current & prior seasons had an I2 value of 18.2, 
I2=0 for all other estimates.  Note that none of the age-group-specific estimates were from earlier 
seasons which had positive ΔVE (i.e. 2010-2012).   


Publication bias 
Funnel plots (see Supplementary Figure 9 and Supplementary Table 32) did not indicate strong 
evidence of publication bias in either current & prior season, current season only or prior season 
only vaccination groups for A(H1N1). Eggar’s test values were -0.47% (-0.85%; -0.09%) p = 0.1, -
0.76% (-1.24%; -0.28%) p = 0.61 and -0.44% (-0.84%; -0.03%) p = 0.84, respectively. 
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Figure 3.  Pooled VE (%) estimates against influenza A(H1N1)pdm09 for people vaccinated in the current season only and current & prior season and the 
difference in these estimates (ΔVE).   
The reference group is people vaccinated in neither season.  Prior season is defined as the immediately prior influenza season.  ΔVE is calculated as VEcurrent & prior – VEcurrent only.  
Random effects models for each vaccination group are presented pooled by current season and across all seasons; see Supplementary Table 3 for fixed effect estimates.  Fixed 
effects models are presented for pooled estimates across all seasons.  Overall pooled estimates were greatest for current season vaccination only (RE model: 58%; FE model: 57%), 
similar to VE for vaccination in both current & prior seasons (RE model: 53%; FE model: 51%).  ΔVE (-9%) favours current season vaccination only compared to being vaccinated in 
both seasons. 
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Figure 4.  Pooled VE (%) estimates against influenza A(H1N1)pdm09 for children, adults and older adults comparing people vaccinated in the current season 
only, current & prior season and the difference in these estimates (ΔVE).   


The reference group is people vaccinated in neither season.  Prior season is defined as the immediately prior influenza season.  ΔVE is calculated as VEcurrent & prior – VEcurrent only.  Random 


effects models for each vaccination group are presented pooled by current season and across all seasons.  Fixed effects models are presented for pooled estimates across all seasons; see 
Supplementary Table 4 for fixed effect estimates.  *Unadjusted VE estimates only presented in study.  ‡IIV vaccine only.  For children, overall pooled VE estimates were similar for current & prior 


season vaccination (68%), and vaccination in current season only (69%).  ΔVE (1%) indicates neither current & prior season vaccinations or being vaccinated only in the current season has markedly 
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different VE.  For older adults, overall pooled estimates were greatest for current season vaccination only (57%), comparable to VE for current & prior vaccination (62%).  ∆VE (6%) slightly favours 
current & prior season vaccination compared to being vaccinated in the current season only.  
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A(H3N2) 
Forest plots summarising VE estimates for A(H3N2) are shown in Figure 5 and Supplementary Figure 
4.  Estimates were available for 2007-08, 2010-11 and every northern hemisphere season thereafter 
from 2010-11 to 2018-19.  The overall summary estimates for people vaccinated in the current 
season only was 37% (95%CI:29,45) in the random effect model, which was slightly higher than the 
fixed effect estimate of 33% (95%CI:28,39); however, this divergence was not considered alarming.  
The random effect estimate for the current & prior group was 20% (95%CI:12,27), reflecting a 
difference from the current-only group in pooled VE of ΔVE=-18% (95%CI:-25,-11).  The relatively low 
VE for A(H3N2) among the reference (current-only) group may limit the size of effect of current & 
prior vaccination and its associated ΔVE.  As with A(H1N1)pdm09, the prior-only group had the 
poorest pooled estimate (VE=8% (95%CI: -4,18). 


Estimates by season 
With the exception of 2013-14, season-specific pooled VE for the current & prior group was lower 
than for the current-only group (ΔVE>1).  This was worst in 2014-15 when ΔVE was -38% (95%CI:-
67,-9).  The VE for the prior-only group was also poor that season (pooled VE=-7; 95%CI:-45,21).  
However, heterogeneity was moderate for the current-only and prior-only groups (I2≈51-53%).  This 
was the season after which the A/Victoria/361/2011 antigen had been used twice and was updated 
to A/Texas/50/2013, which was antigenically very similar to the prior vaccine (both Clade 3c1), but 
dissimilar to circulating viruses which were predominantly 3c.3a.  In contrast, in 2013-2014, the 
second year in which the A/Victoria/361/2011 antigen was used, pooled estimates summarising the 
two studies available were comparable for the three vaccination groups (Figure 5).  However, there 
was limited A(H3N2) circulation that year and the estimates available had very wide confidence 
intervals, so the pooled estimate is very imprecise.   


In addition to the within-season heterogeneity noted in 2014-15, heterogeneity was also moderate 
for the current-only group in 2017-18 (I2=21%) and high in 2018-19 (I2=85%), was moderate for the 
prior-only group in 2011-12 (I2=58%) and was moderate for the current & prior group in 2016-17 
(I2=43%).  Across seasons, heterogeneity was moderate, similar to the A(H1N1)pdm09 observation 
that there was greater consistency among estimates within seasons (i.e. within vaccine 
formulations) than across seasons.   


Estimates by age group  
Seven estimates for A(H3N2) were available for children, one for adults aged 18-49 years and two 
for older adults aged 50+ years (Figure 6).  Children vaccinated in both the current & prior season 
had a higher pooled VE than children vaccinated in the current season only.  In contrast, older adults 
had a lower pooled VE in the current & prior group compared with the current-only group.  These 
estimates should be interpreted with extreme caution.  First, the ΔVE from the fixed and random 
effect models diverged by more than 10 percentage points for both children and adults signifying 
inconsistencies in effect, albeit in the same direction (i.e. both estimates above and both below the 
null within each age group).  Second, moderate-to-high heterogeneity was observed among 
estimates based on I2 values.  Moreover, even where I2 did not indicate heterogeneity, point 
estimates were both above and below the null suggesting inconsistency of effect.  Some of these 
inconsistencies are likely to be associated with the pooling of estimates across seasons with 
different vaccine formulations. 


Publication bias 
Funnel plots (see Supplementary Figure 9 and Supplementary Table 32 ) indicated evidence of 
limited publication bias in the current & prior season vaccination group results, -0.02 (-0.22%; 
0.19%) p = 0.03.  Eggar’s test values for current season only and prior season only vaccination groups 
were -0.33% (-0.58%; -0.08%) p = 0.23 and 0.01% (-0.27%; 0.3%) p = 0.41, respectively.   
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Figure 5.  Pooled VE (%) estimates against influenza A(H3N2) for people vaccinated in the current season only, current & prior season and the difference in 
these estimates (ΔVE).   


The reference group is people vaccinated in neither season.  Prior season is defined as the immediately prior influenza season.  ΔVE is calculated as VEcurrent & prior – VEcurrent only.  
Random effect models for each vaccination group are presented pooled by current season and across all seasons.  Fixed effects models are presented for pooled estimates across 
all seasons; see Supplementary Table 5 for fixed effect estimates.  *Unadjusted VE estimates only presented in study.  Overall pooled estimates were greatest for current season 
vaccination only (RE model: 37%; FE model: 33%) compared to current & prior season (RE model: 20%; FE model: 18%).  ΔVE (RE model: -18%; FE model: -17%) favours current 
season vaccination only compared to being vaccinated in both seasons. 
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Figure 6.  Pooled VE (%) estimates against influenza A(H3N2) for children and older adults comparing people vaccinated in the current season only, current & 
prior season and the difference in these estimates (ΔVE). 


The reference group is people vaccinated in neither season.  Prior season is defined as the immediately prior influenza season.  ΔVE is calculated as VEcurrent & prior – VEcurrent only.  
Random effects models for each vaccination group are presented pooled by current season and across all seasons.  Fixed effects models are presented for pooled estimates across 
all seasons; see Supplementary Table 6 for fixed effect estimates.  *Unadjusted VE estimates only presented in study.  †LAIV vaccine only.  ‡IIV vaccine only.  
 
For children, overall pooled estimates were greatest for current & prior vaccination (RE model: 40%; FE model: 41%) compared to current season only (RE model: 29%; FE model: 
27%).  ΔVE (RE model: 14%; FE model: 3%) favours current & prior season vaccination compared to being vaccinated in the current season only.  For older adults, overall pooled 
estimates were greatest for current season vaccination only (RE model: 23%; FE model: 30%) compared to current & prior season vaccination (17%).  ∆VE (RE model: -5%; FE 
model: -17%) favours current season vaccination only compared to being vaccinated in both the current & prior seasons.   
 


6.3_Influenza


SAGE meeting October 2021 27







Does repeated influenza vaccination attenuate effectiveness? Final Report 


27 


Influenza B 
VE estimates for influenza B by vaccination group were available for all northern hemisphere 
seasons from 2010-11 to 2017-18 and 2017 in the southern hemisphere (grouped with 2016-17; 
Figure 7 and Supplementary Figure 6).  Pooled VE was highest in the current-only group, (VE=54%, 
95%CI:49,59), closely followed by the current & prior group (VE=47%, 95%CI:41,53) and finally the 
prior-only group, which had a much lower estimate (VE=22%, 95%CI: 13,30).  Heterogeneity among 
estimates and seasons was apparent for the group vaccinated in the current & prior seasons 
(I2=48%), and negligible for the other vaccination groups.   


Estimates by lineage 
In seasons when a B/Victoria-like antigen was included in the TIV, irrespective of the infecting virus’ 
lineage, the pooled estimates were 47% (95%CI:38,55) for the current-only and 45% (95%CI:35,54) 
for the current & prior (ΔVE=-2(95%CI: -13,9)), while in seasons when a B/Yamagata-like antigen was 
included these estimates were 61% (95%CI:54,67), and 48% (95%CI:39,55), respectively (ΔVE=-10; -
19,2; refer to Figure 7).  Heterogeneity among estimates was moderate for both vaccine antigen 
lineages.   


Lineage-specific estimates based on the infecting virus (irrespective of TIV formulation) were 
to North America, including four B/Victoria estimates and nine B/Yamagata estimates ( 


Figure 8).  Pooled estimates for each lineage suggested that the net reduction in VE with repeated 
vaccination may be greater for B/Victoria viruses (pooled VE=-15, 95%CI:-45,15) than for 
B/Yamagata viruses (pooled VE=-5, 95%CI:-17,6).  More estimates contributed to the B/Yamagata 
pooled estimate (9 versus 4).  The circulating virus was mismatched in many of these seasons for 
which data were available, with inconsistent trends in higher versus lower ΔVE by lineage match.  
More data with lineage-matched vaccine and infecting viruses are needed to better understand 
whether there is any trend of reduced VE for the influenza B lineages.  


Estimates by season 
The difference in pooled VE between the current & prior and current-only groups was not 
consistently above or below 1, but across seasons indicated a slight reduction in effectiveness for 
people vaccinated in consecutive seasons (ΔVE=-7, 95%CI:-14,0).  Delta VE was lowest at -26% 
(95%CI:-48,-3) in 2013-14, the second year in which the B/Wisconsin/1/2010 antigen was included in 
the vaccine and was updated in the subsequent season.  Delta VE was highest at 19% (95%CI:-22,60) 
in 2011-12, a year in which a B/Victoria antigen was included in the vaccine (B/Brisbane/60/2008), 
but B/Yamagata-like viruses circulated and the B component of the vaccine was subsequently 
updated (Figure 7). 


Within seasons, evidence of heterogeneity was negligible for the prior-only group and evident in 2 
seasons for the current-only group (2011-12 and 2013-14), but was moderate in most seasons for 
the current & prior group.  Nevertheless, the direction of the association was consistently above the 
null.  There was no apparent association between vaccine lineage mismatch and heterogeneity.   


Estimates by age group 
Few estimates were available by age group for influenza B (Figure 9 and Supplementary Figure 8).  
Of two studies that reported VE for children, only one provided estimates for both the current-only 
and current & prior groups.  Of two studies that reported estimates for adults, 15-64, ΔVE was 2% 
(95%CI: 38,41), suggesting no difference between those vaccinated in the current and the current & 
prior seasons.  Similarly, estimates for influenza B in older adults were available from a single 
Chinese study across three season and suggested no difference in pooled VE.  However, with so few 
estimates contributing to the pooled estimate there is insufficient evidence to conclude that these 
observations would continue to hold true were data available for more seasons.  Moreover, 
although heterogeneity was judged to be low using the I2 statistic, the estimates contributing to 
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these pooled estimates had large standard errors and indicated both protective (VE>0) and non-
protective (VE<0) effectiveness.  


Publication bias 


Funnel plots (see Supplementary Figure 9 and Supplementary Table 32) did not indicate strong 
evidence of publication bias in either current & prior season, current season only or prior season 
only vaccination groups for A(H1N1). Eggar’s test values were -0.71% (-0.96%; -0.46%) p = 0.23, -
0.71% (-0.96%; -0.46%) p = 0.55 and -0.39% (-0.72%; -0.06%) p = 0.35, respectively. Publication bias 
was not assessed for influenza B/Victoria or B/Yamagata as there were fewer than ten studies 
included for each. 
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Figure 7.  Pooled VE (%) estimates against influenza B of any lineage in those vaccinated in the current season only, current & prior season and the difference in 
these estimates (ΔVE).  


The reference group is people vaccinated in neither season. Prior season is defined as the immediately prior influenza season.  ΔVE is calculated as VEcurrent & prior – VEcurrent only.  
Random effects models for each vaccination group are presented pooled by current season, across all seasons, and pooled by seasons by influenza B antigen included in the TIV.  
Fixed effects models are presented for pooled estimates across all seasons; see Supplementary Table 7 for fixed effect estimates.  Overall pooled estimates were greatest for 
current season vaccination only (54%) compared to current & prior season (47%).  ΔVE (-7%) favours current season vaccination only compared to being vaccinated in both 
seasons.  
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Figure 8.  Pooled VE (%) estimates against influenza B/Victoria lineage and B/Yamagata in those vaccinated in the current season only, current & prior season 
and the difference in these estimates (ΔVE).   


The reference group is people vaccinated in neither season. Prior season is defined as the immediately prior influenza season.  ΔVE is calculated as VEcurrent & prior – VEcurrent only.  
Random and fixed effect models for each prior season vaccination category are presented pooled by current season and across all seasons within each lineage. Fixed effect models 
are presented for pooled estimates across all seasons; see Supplementary Table 8, 9 for fixed effect estimates. *Unadjusted VE estimates only presented in study.  For B/Victoria, 
pooled estimates were greatest for current season vaccination only (60%) compared to current & prior season vaccination (RE model: 50%; FE model: 48%).  ΔVE (-15%) favours 
current season vaccination only compared to being vaccinated in both seasons.  B/Yamagata lineage VE was greatest for current season vaccination only (RE model: 56%; FE 
model: 57%), although similar to current & prior VE (52%).  ΔVE (-5%) favours current season vaccination only compared to being vaccinated in both seasons. 
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Figure 9.  Pooled VE (%) estimates against influenza B of any lineage and B/Yamagata for children, adults and older adults comparing people vaccinated in the 
current season only, current & prior season and the difference in these estimates (ΔVE). 


Prior season is defined as the immediately prior influenza season.  ΔVE is calculated as VEcurrent & prior – VEcurrent only.  Random effect models for each vaccination group are presented 
pooled by current season and across all seasons.  Fixed effect models are presented for pooled estimates across all seasons; see Supplementary Table 10 for fixed effect estimates.  
*Unadjusted VE estimates only presented in study.  †LAIV vaccine only. For influenza B of any lineage in children, overall pooled estimates for current & prior season vaccination 
was 60%. For adults, the influenza B VE was the same in currently season only vaccination (39%), and current & prior season vaccination (RE model: 39%; FE model 40%). ∆VE (2%) 
slightly favours vaccination in both seasons. For older adults, the influenza B of any lineage VE was the same for vaccination in the current season only and vaccination in both the 
current & prior seasons (-6%).  ΔVE (-2%) slightly favours current season vaccination only compared to being vaccinated in both seasons.  
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Sensitivity analyses  


Inclusion of non-PCR diagnostics tests 
A sensitivity analysis was performed to assess the effect of inclusion of non-PCR diagnostic tests.  
Only one study (40) that utilised rapid diagnostic influenza tests as the laboratory confirmation 
method provided a subtype and season specific estimate which could be added to existing meta-
analysis models.  After addition of this estimate, seasonal influenza B VE estimates were essentially 
unchanged with the exception that the magnitude of ∆VE increased by 1 percentage point, see 
Supplementary Table 11. 


Removal of studies with serious/critical/no information risk of bias overall   
Nine studies (47, 49, 56, 57, 63, 67, 68, 78, 84) were judged to be at serious risk of bias overall by the 
ROBINS-I method, no studies were judged to be at critical risk or given a judgement of no 
information.  Removing these nine serious risk of bias studies from previously estimated meta-
analysis models did not materially change the estimates of any vaccination group for 
A(H1N1)pdm09, A(H3N2), B/Victoria, B/Yamagata or influenza B.  Current season only and current & 
prior groups of B/Yamagata experienced a minimal increase in VE, a similar small increase was noted 
in the prior season only category of A(H3N2).  See Supplementary Tables 12-16.  


Removal of studies with case/control numbers lower than the expected numbers  
Three studies (49, 57, 63) contained estimates with case or control numbers lower than expected 
(<7) and five studies (59, 72-74, 81) did not report case and control numbers to determine this 
information.  Removal of these eight studies had no appreciable effect on the pooled estimates of 
any vaccination group for A(H1N1)pdm09, A(H3N2), B/Victoria, B/Yamagata or influenza B.  A small 
reduction in VE of prior season only was observed within the influenza B estimate.  See 
Supplementary Tables 17-21. 


Restriction to Northern hemisphere studies 
Only one southern hemisphere study (78) contributed estimates to the previously estimated subtype 
specific meta-analysis models for A(H3N2) and influenza B.  After restriction to Northern hemisphere 
estimates only, pooled estimates were unchanged by more than 1 percentage point across any 
vaccination category of either subtype.  Supplementary Tables 22-23. 


Restriction to outpatient only populations 
Five estimates for A(H1N1), seven estimates for A(H3N2), five estimates for influenza B and one 
estimate for B/Yamagata was based on inpatient or in/outpatient populations.  When estimates 
across seasons were separate by patient population, the pooled VE estimates for A(H1N1), A(H3N2), 
influenza B or B/Yamagata were unaffected.  All estimates for B/Victoria were based on outpatient 
populations and therefore did not change. Supplementary Tables 24-28. 


Restriction to test-negative study designs 
Studies contributing estimates to this review predominately used the test-negative design, which 
presents reduced risk of certain types of bias. After restriction of studies to only include those that 
used the test-negative design, two studies contributing three estimates were removed (57, 63); one 
A(H1N1) estimate, one A(H3N2) estimate and one B/Yamagata estimate. Restriction had a minimal 
impact on all subtype specific pooled estimates, supporting the addition of observational studies 
which used alternative designs.  Supplementary Tables 29-31. 


Narrative synthesis 


Generalised influenza estimates with history of 1 prior season 
Twenty studies provided a total of 27 VE estimates against generalised influenza for one prior 
season (15, 37-40, 46, 61, 85-97).  Eighteen studies were set in the Northern hemisphere, one in the 
Southern (15) and one study included both Northern and Southern hemisphere sites (46).  Cases of 
any influenza were confirmed using RT-PCR in 16 studies and four studies used rapid diagnostic test 
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(37-40, 46)(35-38, 51) to confirm cases of generalised A, B or any influenza.  Within estimates for any 
influenza, no conclusive trend could be identified from the differences between VE of current only 
and current & prior season groups as this was highly variable across.  The majority of estimates 
against cases of generalised influenza A and B indicated reduced VE for current & prior season 
vaccination when compared to current only. Only three estimates - for any influenza, influenza B and 
influenza A - from three separate studies (38, 39, 91) indicated negative VE values for the current & 
prior season group. 


Pooled season estimates with history of 1 prior season 
Six studies provided VE estimates pooled across multiple seasons for one prior season (17, 79, 84, 
98-100). All were set in the Northern hemisphere and included RT-PCR confirmed cases of 
A(H1N1)pdm09, A(H3N2), influenza B, B/Victoria and B/Yamagata.  A conclusive trend could not be 
identified from the differences between VE of current only and current & prior season groups as this 
was highly variable across seasons and subtypes, four of the 23 total estimates indicated minimal or 
no difference between these categories of vaccination history.   


Multiple prior year history 
Ten studies (63, 68-70, 84, 101-105) provided VE estimates with a history covering two prior 
seasons.  All were set in the northern hemisphere and included RT-PCR confirmed cases of 
A(H1N1)pdm09, A(H3N2), influenza B, B/Victoria, B/Yamagata and any influenza.  Seven such studies 
(63, 68-70, 84, 101, 105) included estimates for both two vaccinations and three vaccinations (Table 
3).  A(H3N2) had the greatest number of estimates available, spanning 2010-2011 to 2017-2018 
seasons. 


ΔVE comparing people vaccinated in the current season only with people vaccinated in the current & 
1 of 2 prior seasons (ΔVE1P) and the current & both 2 prior seasons (ΔVE2P) were calculated for each 
set of estimates.  There appeared to be an overall trend of improved VE for those vaccinated in the 
current & 1 prior season, and decreased VE for those vaccinated in the current & 2 prior seasons 
(Table 3).  However, results were not consistent, and increased VE with an increased number of prior 
vaccinations was observed in some studies, even for A(H3N2).  The inconsistency could be explained 
by difference in the age distribution among these studies; however this information was not 
available for all studies.  


Five studies (39, 84, 99, 106, 107) provided VE estimates with a history covering three prior seasons.  
Four included RT-PCR confirmed cases of A(H1N1)pdm09, A(H3N2), influenza B, and any influenza.  
No conclusive trend could be identified from the differences between VE of current only and current 
& all 3 prior seasons groups as this was highly variable over subtypes and seasons.  Approximately 
half (39, 84, 99) of available estimates indicated higher VE in the current season only group.  One 
study used a rapid diagnostic test to confirm influenza A or B cases (39), in this case current season 
only vaccination produced higher VE than any current & prior or prior only vaccination category.   


Three studies (48, 93, 108) provided four VE estimate sets with a history covering four prior seasons, 
all were set in the Northern hemisphere and included RT-PCR confirmed cases of A(H1N1)pdm09, 
A(H3N2) and any influenza.  No conclusive trend could be identified from these studies as the 
number of prior season vaccinations increased.  When compared to the current season only 
category, two estimates indicated increasing VE with additional prior season vaccinations (93, 108) 
and a further two estimates indicated decreasing VE with additional prior season vaccinations (48, 
108). 


Five studies (17, 90, 93, 99, 109) provided VE estimate sets with a history covering five prior seasons, 
all were set in the Northern hemisphere and included RT-PCR confirmed cases of A(H1N1)pdm09, 
A(H3N2), influenza B and any influenza.  Among these studies current season only vaccination 
generally produced a higher VE than any current+multiple prior-only groups.   
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Table 3.  Comparison of ΔVE estimates obtained from studies which examined vaccination across three consecutive seasons 


      A(H1N1)pdm09 A(H3N2) Influenza B B/Victoria B/Yamagata 


Study Ref# 
Current 
season 


Age  
ΔVE1P ΔVE2P ΔVE1P ΔVE2P ΔVE1P ΔVE2P ΔVE1P ΔVE2P ΔVE1P ΔVE2P 


Skowronski, 
2017b 


(69) 2015-2016 ≥9 years 
12% -27% 


  
42% 1% 38% 7%     


    12% (-33%, 
58%) 


(-58%, 20%) (-18%, 111%) (-41%, 72%) (-43%, 133%) (-44%, 104%) 


Skowronski, 
2017a 


(96) 2010-2011 ≥9 years 
  


-39% -26% 


      


      (-181%, 64%) (-78%, 68%)       


Skowronski, 
2017a 


(68) 2012-2013 ≥9 years 
  


-27% -14% 


      


      (-247%, 116%) (-73%, 119%)       


Skowronski, 
2016 


(70) 2014-2015 ≥3 years 
  


8% -107% -8% -34% 


  


-11% -30% 


    (-48%, 65%) (-166%, -41%) (-98%, 64%) (-82%, 37%) (-120%, 75%) (-84%, 54%) 


Castilla, 2016* (101) 2014-2015 ≥6 months 
  


25% 82% -98% -50% 


    


      (-133%, 251%) (-20%, 302%) (-206%, -30%) (-87%, -2%)     


McLean, 2018 (84) 2014-2015 
LAIV 


2-17 years 
  


30% 67% 


      


      (-131%, 285%) (-34%, 320%)       


McLean, 2018 (84) 2014-2015 
IIV 


2-17 years 
  


42% 32% 


      


      (-51%, 184%) (-48%, 173%)       


Petrie, 2017 (63) 2014-2015 ≥9 years 
  


22% 16% 


      


      (-122%, 199%) (-89%, 191%)       


Rose, 2020 (105) 2017-2018 ≥65 years 
  


15% 13% 16% 10% 


    


    (-39%, 89%) (-31%, 85%) (-25%, 64%) (-22%, 56%) 


 
Notes:  ΔVE1P measures the difference in VE among people vaccinated in the current and one of the two prior seasons versus those vaccinated in the current season and neither of the prior two.  
ΔVE2P measures the difference in VE among people vaccinated in the current and two prior seasons versus those vaccinated in the current season only.  Cells are coloured with increasing intensity as 
ΔVE estimates diverge from the null, with darker blue indicating improved VE with successive vaccinations and darker red indicating decreased VE with successive vaccinations. *Castilla, 2016 restricts 
vaccinations to split influenza vaccination in the previous seasons and subunit vaccination in the current season.
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One study (90) from Canada provided VE estimates with vaccination history covering ten prior 
seasons, which included RT-PCR confirmed cases of any influenza.  Compared to current season only 
vaccination, minimally decreasing VE with additional prior season vaccinations was indicated. 


One study (110) provided VE estimates with vaccination history covering between one and six prior 
seasons.  It reviewed RT-PCR confirmed cases of A(H1N1)pdm09.  Compared to current season only 
vaccination, moderately increased VE was observed in the current+1 or 2 prior seasons category and 
moderately decreased VE was observed in the current+3 or more prior seasons category. 


Severe outcome estimates 
It was uncommon for studies to specifically address or include severe outcomes in their estimates 
with prior season vaccination history.  The two which did include a test negative study in the 2013-
2014 season (86) and a case control study conducted in 2013-2014 and 2014-2015 seasons (106), 
each were limited to populations of older adults (≥65 years old).  The test negative study compared 
severe and non-severe cases of any influenza where severe cases were defined by ICU admission, 
death in hospital or death within 30 days after hospital admission.  A large increase in VE was 
indicated for those vaccinated in current & prior seasons when compared with current only 
vaccination. The case control study compared severe and non-severe cases of any influenza with 
matched controls of unplanned admissions in the same hospital for causes other than influenza or 
acute respiratory disease. Severe cases were defined by ICU admission or death within 30 days after 
hospital admission.  Among severe cases, a large increase in VE was again indicated for those 
vaccinated in current & prior seasons when compared with current only vaccination.   


Prior infection estimates  
Two studies (38, 39) presented influenza A VE estimates with prior season vaccination history 
restricted to patients without medically attended influenza A in the prior season (2011-2012, 2012-
2013, 2013-2014 (39); 2009-2010, 2010-2011, 2011-2012 (38)).  In both cases, higher VE was 
indicated in the current only vaccination category compared to current & prior season vaccination.  
One study provided an additional influenza B VE estimate with prior season vaccination history 
restricted to patients without medically attended influenza B in the prior season (38).  In this case 
only a small difference in VE was indicated when current only vaccination was compared to current 
& prior season vaccination, VE of current-only vaccination was slightly higher. 
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GRADE 
The evidence on vaccine effectiveness against influenza A(H1N1), A(H3N2), Influenza B, B/Victoria 
and B/Yamagata in all age populations was from observational studies, with predominantly test-
negative study designs.  Our confidence in the evidence for a difference in VE between current 
season only and current & prior vaccination is low due the observational study design.  The minimal 
impact of risk of bias on the pooled season VE estimates of each subtype and lineage was 
demonstrated by sensitivity analysis.  When nine studies of 41 judged at serious risk of bias were 
removed from pooled estimates, any changes to VE were minimal.  Studies across all subtypes and 
lineages demonstrated strong directness of effect, directly comparing the intervention of interest in 
the population of interest, and reporting outcomes critical for decision making.  Directness of effect 
was also strengthened by the frequently used test-negative study design where cases and controls 
all sought medical attention for their symptoms and were diagnosed based on laboratory 
confirmation. 


The body of evidence on vaccine effectiveness against influenza A(H1N1)pdm09 or influenza B was 
generally consistent and precise, directly applicable to the target population, and publication bias 
was deemed unlikely.  No large effect, dose response gradient (consistent reduction in ΔVE with 
successive vaccination) or plausible residual confounding was identified meaning our confidence in 
this evidence remained low. 


Our confidence in the evidence on vaccine effectiveness against influenza A(H3N2) is very low as the 
2014-2015 current & prior season vaccination estimate crosses the null value, indicating a policy 
decision may be made differently if the true effects were at either the lower or upper ends of their 
confidence limits.  No large effect, dose response gradient or plausible residual confounding was 
identified meaning our confidence in the evidence on vaccine effectiveness against influenza 
A(H3N2) remained very low. 


Evidence on vaccine effectiveness against influenza B/Victoria and B/Yamagata is very low.  Only a 
small number of estimates were available to pool for each lineage and estimates could not be 
identified for several seasons.  No large effect, dose response gradient or plausible residual 
confounding was identified meaning our confidence in the evidence on vaccine effectiveness against 
both influenza B lineages remained very low. 


Detailed results of GRADE risk of bias and quality of evidence assessments can be found in 
Supplementary 9.   
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Discussion and conclusions 
This review of 81 studies has examined the evidence for the effect of prior immunization on the 
effectiveness of seasonal influenza vaccines.  At this time, currently-available information does not 
warrant a change in policy.  The meta-analysis of 41 studies observed an average reduction in VE for 
people vaccinated in the current & prior seasons compared with the current season only (ΔVE) of -
9% (95%CI:-16,-1) for A(H1N1)pdm09, -18% (95%CI:-25,-11) for A(H3N2) and -7 (95%CI: -14,0) for 
influenza B.  These estimates suggest that there may be some attenuation of VE with successive re-
vaccination.  However, in most seasons, VE for the group vaccinated in the current & prior season 
was positive (VE>0%) and was higher than VE for the people vaccinated in the prior season-only, 
indicating that vaccination in successive seasons offers better protection against influenza illness 
than not being vaccinated.   


Early estimates for the effects of repeated vaccination for A(H1N1)pdm09 appeared to indicate an 
additive benefit of consecutive vaccination for these viruses, and lingering benefits to vaccination in 
a prior season.  Indeed, earlier reviews (27, 28) reported that VE for A(H1N1)pdm09 appeared to be 
minimally harmed by repeated vaccination.  However, it is also possible, that these early 
observations were unique to this virus and vaccine while it was still new.  First, there was probably 
widespread recent infection during 2009-10 in the context of almost no pandemic mitigation 
measures.  In the presence of recently-acquired and still antigenically-relevant antibodies, 
vaccination is likely to have boosted existing antibodies and conferred a high degree of protection.  
This idea is supported by observations that VE, even in repeatedly vaccinated persons, is higher in 
those with recent infection studies (38, 39).   


Second, pandemic formulations in 2009-2010 were adjuvanted and may have stimulated a broader 
immune response that continued to provide protection during the viruses’ initial evolution.  
Moreover, insufficient time had passed for antibodies to have become focused on epitopes of 
A(H1N1pdm09) viruses.  Poor VE against A(H1N1pdm09) viruses in the 2013/14 season in general 
has been linked to a change in an epitope that had been conserved between older seasonal A(H1N1) 
and A(H1N1)pdm09 viruses, on which antibodies were focused (24, 25, 111).  Some evidence 
suggests that these effects are most pronounced for certain age groups, namely middle-aged adults 
(111).  However, there were insufficient estimates available by age group to assess whether the 
effects of repeated vaccination may vary with age.  Since 2013-2014, A(H1N1)pdm09 viruses have 
continued to evolve and in recent years (c2019) have diversified into co-circulating antigenically-
distinct groups.  With this diversity comes the increased possibility of selecting a vaccine antigen 
that will transpire to be mismatched to circulating viruses.  Whether the degree to which 
attenuation of VE after repeated vaccination will deteriorate further for A(H1N1)pdm09 may not 
become evident for several years.   


As expected, VE against A(H3N2) viruses appeared to be harmed most by repeated vaccination.  
Pooled ΔVE for A(H3N2) was largest among subtypes and lineages, which was compounded by 
overall low VE for these viruses, with pooled effectiveness under 50% (and largely <40%) for all 
vaccination groups in all seasons and age groups.  Nevertheless, in most seasons vaccination in 
consecutive seasons afforded some protection, and this protection also exceeded the protection 
afforded by vaccination in the prior season only.  In seasons where this was not the case data were 
sparse and imprecise and the influence of those seasons on overall estimates would be limited.  


There are multiple problems with the A(H3N2) antigens that contribute to poor VE, irrespective of 
any repeat vaccination effects.  First, there is greater heterogeneity among circulating A(H3N2) 
viruses which makes it difficult to identify an appropriate vaccine candidate that stimulates a broad 
antibody response capable of preventing attachment by a broad range of antigens (112).  Second, 
influenza viruses may acquire adaptations that enable growth in eggs that alter antigenicity (26).  


Most vaccination studies involve inactivated egg-grown virus vaccines, the effectiveness of 
which has been particularly reduced in seasons when these egg-adaptations have affected 
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key antigenic or glycosylation sites (72).  Inactivated cell-grown and recombinant HA 
vaccines have been developed in recent years, and early evaluations indicate that they are 
more immunogenic (113-115) and effective (116-118).  It was not possible to assess repeat 
vaccination effects for different vaccination manufacturing processes due to a lack of 
available data.  However, it will be important to determine whether these vaccine 
formulations can overcome or alleviate the attenuating effects of repeated vaccination, 
particularly when that attenuation is exacerbated by egg-adaptations.   


Immunological studies have shown that antibody responses to A(H3N2) may be blunted 
with each additional vaccination received (5, 7).  However, we were unable to identify any 
consistent loss in VE across successive years of vaccination from the available data (Table 3).  
It was also not possible to summarise evidence on whether interrupted vaccination (e.g. 
vaccination once every two years) can counterbalance any loss of VE seen in repeat 
vaccinees.  Finally, there was some evidence that the negative effects of prior vaccination 
can be mitigated by prior infection (38), but the evidence for this effect was very limited and 
it seems counterintuitive to permit infection in order to improve the vaccine response.  
Addressing all these questions requires continued and bolstered support for surveillance 
systems and research to capture refined data that can investigate these scenarios of 
successive vaccination, interrupted vaccination and infection versus vaccination. 


The analysis of A(H3N2) VE by age group was also hampered by insufficient data.  
Importantly, the data available were from a limited number of seasons and therefore should 
be interpreted with caution because of the strong seasonal effects and heterogeneity 
observed among season.  While there may be a signal that attenuation is most pronounced 
in older age groups, we cannot be certain of this based on the available data.  Some of the 
reduced VE in older population is thought to be associated with immunosenscence.  
However, modelling studies have previously suggested that poor VE in older age groups is 
better explained by repeated vaccination (119).  Again, more data are needed before 
drawing any conclusions about age-specific effects for A(H3N2).  


For influenza B, the reduction in VE associated with repeated vaccination was modest.  The 
analysis of influenza B is hampered by the use of trivalent vaccines, inter-seasonal variations 
in the dominant lineage, and mismatched vaccine formulations.  More data are needed to 
disentangle these effects and this will be enabled by increased use of quadrivalent vaccines.  
Interestingly, B/Yamagata lineage viruses have not been seen since early 2020 
(nextstraing.org).  


A key observation for all the virus groups studies was evidence of heterogeneity between 
but not necessarily within a season.  Caution interpretation of I2 statistics is recommended 
when the estimates contributing to its calculation are imprecise (have wide confidence 
intervals), because this statistic takes into account that imprecision.  Thus, consistency of 
effect (above or below the null) may be more important for interpretation.  Nevertheless, 
inter-seasonal variability in estimates reinforces hypotheses that the effect of repeated 
vaccination are not expected to be evident every year and are influenced by inter-seasonal 
variations in vaccine formulations, dominant circulating viruses, emergence of antigenically 
drifted variants, the antigenic similarity between vaccine antigens and circulation antigens 
and overall population susceptibility .  Pooling data across seasons hides some of the 
problems that can occur with the wrong mix of these events but does not indicate the 
absence of a problem.   
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Conclusions 


The data available currently suggest the VE for people vaccinated in both the current & prior 
season is comparable, on average, with VE for people vaccinated in the current season only 
against A(H1N1)pdm09 and the influenza B viruses.  VE against A(H3N2) is poorer overall 
and there is a greater loss of effectiveness with repeated vaccination.  Quantifying the 
relative VE for people vaccinated in consecutive seasons is difficult when estimates are so 
low and point to the general need for better vaccines against these viruses in particular, and 
influenza in general (120).  Nevertheless, as with A(H1N1)pdm09 and the influenza B 
viruses, vaccination in consecutive seasons for A(H3N2) was, on average, more protective 
than not being vaccinated.  Although there will be seasons in which the effects of repeated 
vaccination are more pronounced than others, the evidence to date does not suggest there 
is a consistent and severe enough attenuation to recommend any changes to vaccination 
policy.  However, there is clearly a need to develop better influenza vaccines.  
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1 Database search terms


Database search terms used in Medline, EMBASE, CINAHL Complete, Web of Science.


1.1 Ovid – Medline, EMBASE


Inclusion terms Influenza, Human/ or exp Influenza A Virus/ or exp Influenza B virus/ or
Influenza Vaccines/ or ((flu or influenza).ti,kw,kf. and ("in data review" or in process or
"pubmed not medline").st.)


Vaccines/ or Viral Vaccines/ or Vaccines, Attenuated/ or Vaccines, Inactivated/ or Vaccination/
or Mass Vaccination/ or Immunization/ or Immunization, Secondary/ or Immunization Programs/
or Influenza Vaccines/ or ((vaccin* or revaccinat* or immunis* or immuniz* or reimmunis* or
reimmuniz*).ti,kw,kf. and ("in data review" or in process or "pubmed not medline").st.)


Treatment outcome/ or (effectiveness or impact or efficac* or protection or protective or
performance).ti,kw,kf. or ((vaccin* or revaccinat* or immunis* or immuniz* or reimmunis* or
reimmuniz*) adj3 (effectiveness or impact or efficac* or protection or protective or performance)).ab.
or “vaccine effectiveness”.mp.


Exclusion terms “cost effectiveness”.tw. or (exp Animals/ not Humans/) or Animals/ or
((“non human” or primate* or mouse or mice or macaque* or ferret* or animal* or bird* or
poultry or chicken* or swine or pig* or duck*).ti. and ("in data review" or in process or "pubmed
not medline").st.) or (“meta analysis”).pt.


1.2 CINAHL Complete


(Influenza or flu) and (vaccines or vaccinations or immunizations or immunisation) and (effectiveness
or efficacy or effective) not (“cost effectiveness” or “meta-analysis”)TI not (animal* or mouse
or mice or macaque* or ferret* or bird* or poultry or chicken* or swine or pig* or duck*)TI


1.3 Web of Science


TI=(Influenza OR flu) AND TI=(vaccines or vaccinations or immunizations or immunisation)
AND TI=(effectiveness or efficacy or effective) AND AB=(Influenza OR flu) AND AB =
(vaccines or vaccinations or immunizations or immunisation) AND AB=(effectiveness or efficacy
or effective) NOT TI = (“cost effectiveness” or “meta-analysis”) NOT AB=(animal* or mouse
or mice or macaque* or ferret* or bird* or poultry or chicken* or swine or pig* or duck*) OR
TI=(animal* or mouse or mice or macaque* or ferret* or bird* or poultry or chicken* or swine
or pig* or duck*)
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2 Study list and inclusion documentation


Supplementary Table 1: Study list and inclusion documentation


Covidence
No.


Author, year Status


1720 Boddington, 2019 Narrative synthesis of generalised influenza
1432 Buchan, 2017 Narrative synthesis of pooled seasons. Confidence intervals not shown and


authors were unable to provide
1049 Buchan, 2018 Narrative synthesis of pooled seasons and three prior seasons
1599 Casado, 2018 Narrative synthesis of three prior seasons
67 Casado, 2016 Narrative synthesis of generalised influenza and severe/non-severe


comparison
2119 Castilla, 2020 Narrative synthesis of three prior seasons
843 Castilla, 2018 Narrative synthesis of inpatient/outpatient comparison and five prior


seasons
529 Castilla, 2017 Narrative synthesis of four prior seasons
87 Castilla, 2016 Narrative synthesis of two prior seasons
6935 Castilla, 2011 Narrative synthesis of generalised influenza
545 Cheng, 2017 Narrative synthesis of pooled seasons. Confidence intervals not shown and


authors did not respond
737 Dominguez, 2017 Narrative synthesis of generalised influenza only
1490 El Omeiri, 2018 Included in meta-analysis of H1N1 elderly. Narrative synthesis of


generalised influenza
1282 Ferdinands, 2019 Narrative synthesis of generalised influenza only
1226 Flannery, 2019 Eligible for meta-analysis but not included due reanalysed data.


Narrative synthesis
6933 Fu, 2015 Included in meta-analysis of H1N1 children
73 Gaglani, 2016 Included in meta-analysis of H1N1 children, adults and elderly. Narrative


synthesis of four prior seasons
5707 Gherasim, 2017 Included in meta-analysis of H1N1, B
705 Jackson, 2017 Included in meta-analysis of B/Yam, B/Vic
6932 Jiménez-Jorge,


2012
Eligible for meta-analysis but not included due reanalysed data.
Narrative synthesis


3376 Kim, 2020 Included in meta-analysis of H3N2, H1N1, B
4834 Kissling, 2018 Included in meta-analysis of B adults
1840 Kissling, 2019a Included in meta-analysis of H3N2
416 Kissling, 2019b Included in meta-analysis of H3N2, H1N1
1879 Kwong, 2020 Narrative synthesis of generalised influenza, five and ten prior seasons
735 Ma, 2017 Narrative synthesis of generalised influenza
6931 Martinez-Baz, 2013 Eligible for meta-analysis but not included due reanalysed data.


Narrative synthesis
603 Martinez-Baz, 2017 Narrative synthesis of 1-6 prior seasons
7577 Martinez-Baz, 2021 Narrative synthesis of pooled seasons, three and five prior seasons
6929 McLean, 2014 Included in meta-analysis of H3N2. Narrative synthesis of pooled seasons


and five prior seasons
6930 McLean, 2015 Included in meta-analysis of B/Yam
591 McLean, 2017 Eligible for age specific meta-analysis but not included due reanalysed


data. Narrative synthesis
1163 McLean, 2018 Included in meta-analysis of H3N2 children. Narrative synthesis of pooled


seasons, two and three prior seasons
1730 Mira-Iglesias, 2019 Narrative synthesis of two prior seasons
850 Mira-Iglesias, 2018 Narrative synthesis of two prior seasons
1261 Nichols, 2019 Included in meta-analysis of H3N2, H1N1, B
6927 Ohmit, 2014 Included in meta-analysis of H3N2
6928 Ohmit, 2015 Narrative synthesis of generalised influenza
50 Ohmit, 2016 Included in meta-analysis of H1N1 and H1N1 children
1058 Ortqvist, 2018 Narrative synthesis of generalised influenza, four and five prior seasons
6926 Pebody, 2013 Included in meta-analysis of H1N1, B
1419 Pebody, 2017 Included in meta-analysis of H3N2, and H3N2 children
1732 Pebody, 2019 Included in meta-analysis of H3N2, B and H3N2, B children
2056 Pebody, 2020a Included in meta-analysis of H1N1, H3N2 children
2058 Pebody, 2020b Included in meta-analysis of H1N1, H3N2 elderly
2067 Pebody, 2020c Narrative synthesis of generalised influenza
189 Petrie, 2016 Included in meta-analysis of H3N2
776 Petrie, 2017 Included in meta-analysis of H3N2, B/Yam, and H3N2, B/Yam children.


Narrative synthesis of two prior seasons.
271 Powell, 2020 Narrative synthesis of generalised influenza
2542 Rao, 2021 Narrative synthesis of generalised influenza
6925 Rondy, 2015 Included in meta-analysis of H3N2, H1N1, B
1400 Rondy, 2017a Included in meta-analysis of H3N2 elderly
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Covidence
No.


Author, year Status


676 Rondy, 2017b Narrative synthesis of 2 prior seasons
2079 Rose, 2020 Narrative synthesis of 2 prior seasons
466 Saito, 2017 Narrative synthesis of generalised influenza
863 Saito, 2018 Narrative synthesis of generalised influenza and three prior seasons
1073 Shinjoh, 2018 Narrative synthesis of generalised influenza
6924 Simpson, 2015 Narrative synthesis of generalised influenza
6921 Skowronski, 2012 Included in meta-analysis of H1N1
6922 Skowronski, 2014a Included in meta-analysis of B, B/Yam, B/Vic.
6920 Skowronski, 2014b Included in meta-analysis of H3N2, H1N1, B, B/Vic.
6923 Skowronski, 2015 Included in meta-analysis of H1N1, B, B/Yam.
120 Skowronski, 2016 Included in meta-analysis of B and H3N2, B, B/Yam adults.
505 Skowronski, 2017a Included in meta-analysis of H3N2. Narrative synthesis of two prior


seasons
781 Skowronski, 2017b Included in meta-analysis of H1N1, B, B/Vic. Narrative synthesis of two


prior seasons
1236 Skowronski, 2018 Included in meta-analysis of B/Yam
1836 Skowronski, 2019 Included in meta-analysis of H3N2
3372 Skowronski, 2020 Included in meta-analysis of H3N2
31 Smithgall, 2016 Narrative synthesis of generalised influenza
2060 Song, 2020 Included in meta-analysis of B elderly
6919 Sullivan, 2013 Narrative synthesis of generalised influenza
1409 Sullivan, 2017 Included in meta-analysis of H3N2, B
6918 Syrjänen, 2014 Narrative synthesis as unable to convert estimates to odds ratios
6917 Thompson, 2014 Narrative synthesis of pooled seasons
58 Thompson, 2016 Included in meta-analysis of B children. Narrative synthesis of pooled


seasons
98 Valenciano, 2016 Eligible for meta-analysis but not included due reanalysed data.


Narrative synthesis.
1190 Valenciano, 2018 Included in meta-analysis of H3N2, H1N1, B
452 Zhang, 2017 Narrative synthesis of generalised influenza
1056 Zhang, 2018 Included in meta-analysis of H3N2, H1N1
2569 Zhang, 2020 Included in meta-analysis of H1N1, H3N2 children
232 Zimmerman, 2016 Included in meta-analysis of B/Yam


2.1 A(H1N1)pdm09


2010-2011


Gherasim 2017, Jiménez-Jorge 2012, Martinez-Baz 2013, Martinez-Baz 2017
• Keep Gherasim 2017 based on preference of age range ≥9 years to reduce heterogeneity


in age, drop all others due to same cohort
2012-2013


Rondy 2015, Valenciano 2018, Martinez-Baz 2017
• Rondy 2015 uses different study setting to Martinez-Baz and Valenciano papers
• Drop Martinez-Baz 2017, Valenciano includes the Martinez-Baz study cohort with additional


study site
2013-2014


Valenciano 2018, Gherasim 2017, Martinez-Baz 2017
• Keep Valenciano, drop Gherasim 2017 and Martinez-Baz 2017, Valenciano includes the


same study cohort with additional study sites
Kim 2020, Gaglani 2016


• Keep Kim 2020 as most recent publish estimate is used due to reanalysed data across
both papers


2014-2015


Valenciano 2016, Valenciano 2018
• Keep Valenciano 2018 based on preference of age range ≥9 years to reduce heterogeneity


in age, same study population otherwise
2015-2016


Kissling 2017, Valenciano 2018, Gherasim 2017, Martinez-Baz 2017
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• Drop Gherasim 2017 and Martinez-Baz 2017, Valenciano and Kissling include the same
study cohort with additional study sites


• Drop Kissling 2017, as most recent publish estimate is used due to reanalysed data across
both papers


Kim 2020, Jackson 2017
• Keep Kim 2020 as most recent publish estimate is used due to reanalysed data across


both papers


2.2 A(H3N2)


2011-2012


Nichols 2019, Skowronski 2014b
• Keep both, different study populations


Valenciano 2018, Gherasim 2017
• Drop Gherasim 2017, Valenciano includes the Gherasim study cohort with additional


study sites
2012-2013


Nichols 2019, Skowronski 2017a, Skowronski 2014a
• Nichols 2019 uses different study setting to Skowronski papers
• Drop Skowronski 2014a, based on preference of age range ≥9 years to reduce heterogeneity


in age
Kim 2020, McLean 2015, McLean 2014


• Keep Kim 2020 only, most recent publish estimate is used due to reanalysed data across
all three papers


2013-2014


Valenciano 2018, Gherasim 2017
• Drop Gherasim 2017, Valenciano includes the Gherasim study cohort with additional


study sites
2014-2015


Nichols 2019, Skowronski 2016, Skowronski 2017a
• Nichols 2019 uses different study setting to Skowronski papers


2010-2011


Gherasim 2017, Jiménez-Jorge 2012, Martinez-Baz 2013, Martinez-Baz 2017
• Keep Gherasim 2017 based on preference of age range ≥9 years to reduce heterogeneity


in age, drop all others due to same cohort
2012-2013


Rondy 2015, Valenciano 2018, Martinez-Baz 2017
• Rondy 2015 uses different study setting to Martinez-Baz and Valenciano papers
• Drop Martinez-Baz 2017, Valenciano includes the Martinez-Baz study cohort with additional


study sites
2013-2014


Valenciano 2018, Gherasim 2017, Martinez-Baz 2017
• Keep Valenciano, drop Gherasim 2017 and Martinez-Baz 2017, Valenciano includes the


same study cohort with additional study sites
Kim 2020, Gaglani 2016


• Keep Kim 2020 as most recent publish estimate is used due to reanalysed data across
both papers


2014-2015 Valenciano 2016, Valenciano 2018
• Keep Valenciano 2018 based on preference of age range ≥9 years to reduce heterogeneity


in age, same study population otherwise
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2015-2016


Kissling 2017, Valenciano 2018, Gherasim 2017, Martinez-Baz 2017
• Drop Gherasim 2017 and Martinez-Baz 2017, Valenciano and Kissling include the same


study cohort with additional study sites
• Drop Kissling 2017, as most recent publish estimate is used due to reanalysed data across


both papers
Kim 2020, Jackson 2017


• Keep Kim 2020 as most recent publish estimate is used due to reanalysed data across
both papers


Skowronski 2016, Skowronski 2018
• Drop Skowronski 2016, based on preference of age range ≥9 years to reduce heterogeneity


in age
Valenciano 2016, Valenciano 2018, Gherasim 2017


• Drop Gherasim 2017, Valenciano includes the Gherasim study cohort with additional
study sites


• Drop Valenciano 2016, based on preference of age range ≥9 years to reduce heterogeneity
in age


Kim 2020, Petrie 2016, Petrie 2017, Zimmerman 2016, McLean 2017, McLean 2018
• Keep Petrie 2016 and Petrie 2017 as each use different study setting to all other papers,


keep Kim 2020 as most recent publish estimate is used due to reanalysed data across all
three papers


• Drop Zimmerman and McLean studies as same study cohort (US Flu VE Network) or
shared study sites and likely cohort cross over with Kim 2020, plus preference of age
range ≥9 years to reduce heterogeneity in age


2016-2017


Kissling 2019b, Rondy 2017, Valenciano 2018
• Rondy 2017 uses different study setting to Kissling and Valenciano papers
• Keep Kissling 2019b as most recent publish estimate is used due to reanalysed data across


both papers
Flannery 2019, Kim 2020


• Keep Kim 2020 as most recent publish estimate is used due to reanalysed data across
both papers


2.3 Influenza B


2012-2013


Rondy 2015, Valenciano 2018, Gherasim 2017
• Rondy 2015 uses different study setting to Gherasim and Valenciano papers Drop Gherasim


2017, Valenciano includes the Gherasim study cohort with additional study sites
2014-2015


Nichols 2019, Skowronski 2016
• Keep both as each use different study setting


Valenciano 2016, Valenciano 2018, Gherasim 2017
• Drop Gherasim 2017, Valenciano includes the Gherasim study cohort with additional


study sites Drop Valenciano 2016, keep Valenciano 2018 based on preference of age range
≥9 years to reduce heterogeneity in age


2015-2016


Kissling 2017, Valenciano 2018, Gherasim 2017
• Drop Gherasim 2017, Valenciano and Kissling include the same study cohort with additional


study sites Drop Kissling 2017, keep Valenciano 2018 based on preference of age range
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≥9 years to reduce heterogeneity in age
2016-2017


Flannery 2019, Kim 2020
• Keep Kim 2020 as most recent publish estimate is used due to reanalysed data across


both papers


2.4 B/Yamagata


2011-2012


Skowronski 2014b, Skowronski 2018
• Drop Skowronski 2014b, keep Skowronski 2018 based on preference of age range ≥9 years


to reduce heterogeneity in age
2014-2015


Skowronski 2016, Skowronski 2018
• Drop Skowronski 2016, keep Skowronski 2018 based on preference of age range ≥9 years


to reduce heterogeneity in age


2.5 Multiple prior seasons


2014-2015 Skowronski 2017a, Skowronski 2016
• Drop Skowronski 20117a, keep Skowronski 2016 based on preference of broader age group


7


6.3_Influenza


SAGE meeting October 2021 57







Doherty Institute 3 Year of publication 31 August 2020


3 Year of publication


Supplementary Figure 1: Number of studies by year of publication for 81 studies included in
this review
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4 Summary of study designs


Supplementary Table 2: Methods of vaccine status ascertainment, recruitment, eligibility and inclusion criteria,
and adjustment variables of articles included in the meta-analysis and/or qualitative synthesis


Author,
publication
year


Vaccine status
ascertainment


Participant recruitment method Eligibility, inclusion criteria and
case definition


Adjustment variables


Boddington,
2019


Official record Identified from the Respiratory
DataMart System (national sentinel
laboratory surveillance system).


Specimen date in 2015–2016 influenza
season between week 40 of 2015 and
week 20 of 2016, aged 2-16 years old
(on 31st August 2015), resident in
England.


Age group, sex, IMD, ethnicity,
region, month, and risk group


Buchan, 2017 Official record Canadian Institute of Health
Information Discharge Abstract
Database


Specimen collected ≥3 days of
admission, 1 hospitalisation with
specimen per individual per season
(first hospitalization if multiple)


Age (in months), season, and time
within season (month relative to peak)


Buchan, 2018 Official record Identified hospitalisations using
Discharge Abstract Database,
emergency department visits using
Ambulatory Care Database, office
visits using physician billing claims
data (Supplemental Enhanced Service
Event system).


Children aged 2-17 years who received
medical attention and were tested for
influenza during the 2012-2013 to
2015-2016 influenza seasons in
Alberta in hospitals, emergency
departments, and physician offices.


Age, influenza season, presence of any
co- morbidity, and calendar month
within influenza season (relative to the
peak month of influenza activity)


Casado, 2016 Official record Patients hospitalized with ILI or acute
respiratory diseases were routinely
swabbed for influenza testing.


Patients aged ≥65 years admitted to
any participating hospitals for >24
hours with influenza infection,
residence in any of the participating
regions, provision of signed informed
consent.


Sex, age (65–79 and ≥80 years),
Barthel index, corticoid treatment,
pneumonia in the previous 2 years,
smoking, major chronic conditions, (0,
1, >1), antiviral treatment, and region


Casado, 2018 Official record Patients admitted with ILI or acute
respiratory disease in participant
hospitals were routinely swabbed
regardless of disease severity or
vaccination status.


Aged 65 years or older, admitted to
hospital for more than 24 hours with
laboratory-confirmed influenza.


Sex, age, hospital site, influenza
season, number of chronic conditions,
Barthel Index score, number of visits
to primary care and hospital in the
previous year, pneumococcal
vaccination, diagnosis of pneumonia in
the previous 2 years, and treatment
with corticosteroids administered
orally in the previous month
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Author,
publication
year


Vaccine status
ascertainment


Participant recruitment method Eligibility, inclusion criteria and
case definition


Adjustment variables


Castilla, 2011 Official record Electronic records of physicians and
laboratories and a nested case–control
analysis of swabbed patients in the
region of Navarre, Spain. Influenza
surveillance based on automatic
reporting of cases from all primary
healthcare centres.


Non-institutionalised persons covered
by the Regional Health Service (95%
of the population of the region) with
known pre-existing major chronic
conditions (heart disease, lung disease,
renal disease, cancer, diabetes,
cirrhosis, dementia, stroke,
immunodeficiency, and body mass
index of 40 or greater). Cases of
MA-ILI defined according to the
International Classification of Primary
Care version 2 (code R80). All
hospitalised patients with ILI or other
acute respiratory diseases were
swabbed for influenza virus testing. In
addition, through a sentinel network
composed of a representative sample
of primary healthcare physicians
covering 16% of the population,
nasopharyngeal and pharyngeal swabs
were taken from all patients with
MA-ILI, after obtaining verbal
informed consent.


Sex, age (1-14; 15-59; ≥60 years),
children in the household, urban/rural
residence, healthcare setting (primary
healthcare, emergency room,
hospitalisation) and date (Week 43–49
2010; Week 50 2010–Week 1 2011;
Week 2–3 2011)


Castilla, 2016 Official record Influenza surveillance based on
automatic reporting of cases of
MA-ILI from all primary healthcare
centres and hospitals. A sentinel
network composed of a representative
sample of primary healthcare
physicians, covering 18% of the
population collected swabs from all
ILI patients. The protocol for
influenza cases in hospitals establishes
early detection and nasopharyngeal
and pharyngeal swabbing of all
hospitalized patients with ILI.


Patients in primary health care or
hospitals with ILI (considered to be
the sudden onset of any general
symptom (fever or feverishness,
malaise, headache, or myalgia) in
addition to any respiratory symptom
(cough, sore throat or shortness of
breath)). Symptoms begun <5 days.


Sex, age group (<5, 5–14, 15–44,
45–64, 65–84, and ≥85 years), major
chronic conditions, three-week
periods, and healthcare setting
(primary healthcare and hospital)
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Author,
publication
year


Vaccine status
ascertainment


Participant recruitment method Eligibility, inclusion criteria and
case definition


Adjustment variables


Castilla, 2017 Official record Influenza Surveillance System in
Spain, a sentinel network of primary
healthcare physicians. Influenza
surveillance was based on automatic
reporting of cases of ILI from all
primary healthcare physicians and
hospitals.


Patients diagnosed with ILI, whose
symptoms had begun <5 days
previously. In hospitals, the protocol
specified early detection and swabbing
of all hospitalised patients with ILI.
Persons covered by the Navarre
Health Service since 2012, swabbed
between 1 December 2016 (beginning
of continued detection of influenza
virus) and 31 January 2017.


Age groups (9–24, 25–44, 45–64,
65–84 and ≥85 years), sex, major
chronic conditions (body mass index
≥40 kg/m2, cancer, liver cirrhosis,
dementia, diabetes mellitus,
immunodeficiency, heart disease, renal
disease, respiratory disease, rheumatic
disease and stroke), healthcare setting
(primary healthcare and hospital),
and month of swabbing


Castilla, 2018 Official record Influenza epidemiological and
virological surveillance in primary
healthcare and hospitals. Influenza
surveillance relied on all primary
healthcare physicians and hospitals
automatically reporting ILI cases. In
hospitals, early detection and
swabbing of all hospitalised patients
with ILI was specified by the protocol.


Study population included individuals
covered by the Navarre Health Service
since 2012. All ILI patients who were
swabbed in December 2017 and
January 2018 were considered.
Symptoms had appeared less than five
days before.


Age groups (9–24, 25–44, 45–64,
65–84 and ≥85 years), sex, major
chronic conditions, healthcare setting
(primary healthcare and hospital),
and month of swabbing


Castilla, 2020 Official record Influenza surveillance in primary
healthcare and hospitals. A sentinel
network of primary healthcare
physicians, covering 16% of the
Navarre population, collected
nasopharyngeal and pharyngeal swabs
from their outpatients diagnosed with
ILI.


ILI defined by sudden onset of any
general symptom (fever or
feverishness, malaise, headache or
myalgia) in addition to any
respiratory symptom (cough, sore
throat or shortness of breath).
Symptoms appeared <5 days before.
Protocol for hospitals in the region
specified early detection and swabbing
of all hospitalised patients with ILI.


Age groups (9–44, 45–64 and ≥65
years), major chronic conditions,
healthcare setting (primary healthcare
and hospital), and month of swabbing


Cheng, 2017 Self-report and
official record


FluCAN hospital sentinel surveillance
program.


Presentation at participating sentinel
sites, admitted with ARI, >9 years
with test performed.


Age, sex, pregnancy, Indigenous
ethnicity, any comorbidities;
homelessness, residence in
long-term-care facility, and current
smoking, year, site


Dominguez,
2017


Admissions to participating hospitals
between December 2013 and March
2015.


Aged ≥65 years hospitalised for at
least 24 hours.


Propensity score (PS) analysis was
used. The PS was created using a
logistic regression model with
influenza vaccination status as the
outcome and demographic variables,
medical conditions, and functional
status as independent variables
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El Omeiri,
2018


Official record REVELAC-i multicentre VE
evaluation in nine Latin American
countries. Surveillance staff at sentinel
hospitals identified SARI patients.
Hospitals aimed to collect specimens
from all SARI patients in Argentina,
Brazil, Chile, Costa-Rica, Honduras
and Paraguay and from a convenience
sample of five weekly SARI patients in
Colombia, El Salvador and Panama.
The study start date for each country
was (1) after the start of the country’s
2013 national influenza vaccination
campaign, (2) after confirmation of
the start of local influenza circulation
by study leads, and (3) after the
identification of the first SARI patient
with RT-PCR confirmed influenza.
The study period ended on the last
day of local influenza circulation in
2013 as determined by study leads.


SARI patients defined as persons
presenting with fever (i.e., measured
temperature ≥38°C or parental- or
self-reported history of fever), cough,
and difficulty breathing who were
hospitalised.


Month of illness onset, presence of at
least one pre-existing condition, and
age (years)


Ferdinands,
2019


Self-report and
official record


US Hospitalized Adult Influenza
Vaccine Effectiveness Network
(HAIVEN). Study staff reviewed daily
admissions to identify eligible patients
using a broad range of qualifying
symptoms or syndromes consistent
with ARI. Recruitment began when
there was laboratory evidence of
increasing local influenza activity.


Patients ≥18 years of age, respiratory
specimen collected ≤10 days from
illness onset, ≤72 hours from hospital
admission. Patients were eligible if
they had a respiratory condition
accompanied by evidence of acute
infection based on review of chief
complaints, admitting diagnoses, and
summary of the initial clinical
evaluation e.g. influenza, ILI,
pneumonia (with or without
radiographic evidence), upper
respiratory infection, cough,
bronchitis, shortness of breath, nasal
congestion, chest congestion, sore
throat, exacerbations of cystic fibrosis,
congestive heart failure, asthma or
chronic obstructive pulmonary disease
accompanied by at least 1 systemic
sign or symptom of infection, and
altered mental status accompanied by
new onset of a respiratory symptom.


Age, site, sex, race, days between
onset and respiratory specimen
collection, date of illness onset, history
of immunosuppressive conditions,
number of prior-year respiratory
hospitalizations, and history of
respiratory disorders other than
COPD
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Flannery,
2019


Self-report and
official record


Participating healthcare facilities in
US Flu VE Network.


Aged ≥6 months seeking outpatient
care for acute respiratory illness with
a cough of 7 or fewer days’ duration at
the time of the medical visit.


Study site, patient age in months,
presence of any high-risk health
condition and calendar time (two-week
intervals)


Fu, 2015 Official record Sentinel surveillance hospitals in
Guangzhou and administrative
databases of local ministry of health.


No additional information No additional adjustments


Gaglani, 2016 Self-report and
official record


US Flu VE Network sites in Michigan,
Pennsylvania, Texas, Washington, and
Wisconsin.


MAARI, including cough, and onset of
illness ≤7 days before enrolment;
eligible subjects were born before 1
March 2013 and based on age, were
eligible for vaccination by 1 September
2013.


Site, age, calendar time, any high-risk
condition, sex, race/ethnicity, general
health status, and interval from illness
onset to enrolment


Gherasim,
2017


Self-report cycEVA study conducted within the
framework of the Spanish Influenza
Sentinel Surveillance System.
Systematic swabbing of patients below
65 years old (the first two patients
with ILI who had consulted a sentinel
physician each week) and all patients
above 64 years old.


Sentinel practitioners reported cases of
ILI on a weekly basis according to a
definition that is based on the
European Commission ILI case
definition. ILI patients swabbed <8
days since the onset of symptoms.


Age-groups (9–14; 15–44; 45–64;
>64), sex, sentinel network and week
of swabbing and season


Jackson, 2017 Self-report and
official record


Influenza Vaccine Effectiveness
Network (study sites in Michigan,
Pennsylvania, Texas, Washington, and
Wisconsin).


Patients 6 months of age or older who
presented to ambulatory care clinics
for ARI with a cough of ≤7 days in
duration at the time of the medical
visit.


Network site, age (with the use of
linear tail- restricted cubic splines),
presence of high-risk medical
conditions, and calendar time (in
2-week intervals)


Jiménez-
Jorge,
2012


Not specified cycEVA study conducted within the
framework of the Spanish Influenza
Sentinel Surveillance System. Sentinel
practitioners systematically swabbed
the first two patients consulting for
ILI in the week in less than 65 years
old and all patients aged 65 years old
and over.


The European Commission case
definition was recommended for ILI
case swabbing as follows: sudden
onset of symptoms, and at least one
out of these four systemic symptoms
(fever or feverishness, malaise,
headache, myalgia), and at least one
out of these three respiratory
symptoms (cough, sore throat,
shortness of breath), in the absence of
other suspected clinical diagnosis.


Age, week of swabbing


Kim, 2020 Self-report and
official record


US Flu VE Network sites in Michigan,
Pennsylvania, Texas, Washington, and
Wisconsin.


Ambulatory patients aged ≥6 months
presenting within 7 days of onset of
acute respiratory illness with cough.


Study site, patient age, presence of ≥1
high-risk medical condition, calendar
time, and season
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Kissling, 2018 Self-report I-MOVE+ protocol. Participating
practitioners collected nasopharyngeal
or combined naso- and oropharyngeal
specimens from a systematic sample of
consenting patients seeking medical
attention for ILI.


In Hungary, only patients aged 18
years and older and in Croatia only
patients aged 65 years and older were
eligible. Included were patients
meeting the European Union ILI case
definition, swabbed ≤7 days of
symptom onset, and who had not
received antivirals in the 14 days prior
to swabbing.


Age (restricted cubic spline or age
group), onset date (restricted cubic
spline), sex, chronic condition, and
study site


Kissling,
2019a


Self-report and
official record


Influenza Monitoring Vaccine
Effectiveness in Europe (I-MOVE)
primary care multi- centre case control
study.


GP or paediatrician presentation with
ILI or ARI. Patients meeting the
European Union ILI case definition
were swabbed ≤7 days of symptom
onset.


Age, sex, symptom onset time,
presence of chronic condition, study
site


Kissling,
2019b


Self-report I-MOVE/I-MOVE+ (Influenza
Monitoring Vaccine Effectiveness in
Europe) primary care multicentre case
control study (MCCS).


Patients meeting the European Union
ILI case definition, swabbed ≤7 days
of symptom onset, and who had not
received antivirals in the 14 days prior
to swabbing.


Symptom onset date, age, sex, and
presence of at least one chronic disease
or other risk conditions such as
pregnancy and obesity (where
available)


Kwong, 2020 Official record Canadian Institute for Health
Information’s Discharge Abstract
Database (CIHI-DAD), the National
Ambulatory Care Reporting System
(NACRS) database, and the Ontario
Health Insurance Plan (OHIP)
database. Specimens were submitted
at the discretion of clinicians as part
of routine clinical care.


Community-dwelling adults aged >65
years in Ontario tested for influenza
during inpatient or outpatient
healthcare encounters 1 September
2010 - 31 August 2016. For
participants tested multiple times in
the same season, we included their
earliest testing episode positive for
influenza (or their earliest testing
episode if all specimens tested
negative for influenza). Individuals
tested in multiple seasons contributed
one testing episode per season, which
were treated as separate units in the
analysis. Patients had to be eligible
for health insurance in Ontario during
the previous seasons investigated.


Age, sex, census area-level
neighbourhood income quintile,
number of hospitalisations in the past
3 years, number of outpatient visits in
the past year, receipt of home care
services in the past year, number of
prescription medications in the past
year, comorbidities that increase the
risk of influenza complications
(anaemia, cancer, cardiovascular
disease, dementia, diabetes, frailty,
immunodeficiency due to underlying
disease and/or therapy, as well as
renal disease and respiratory disease),
calendar time, and influenza season
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Ma, 2017 Official record Patients with MA-ILI were monitored
by influenza virological surveillance in
Beijing. Doctors at the ambulatory
care clinics of sentinel hospitals
screened and enrolled ILI patients.
Convenience sampling was used
aiming to enrol a weekly sample size of
20 (national sentinel hospital) and 15
(municipal sentinel hospital) patients.


ILI (defined as temperature ≥38°C
with either cough or sore throat),
samples collected 3 days of symptom
onset, informed consent, aged ≥6
months, complete surveillance
documentation. In Beijing, ILI
patients traditionally seek medical
attention at hospitals rather than at
private clinics, so patients with ILI
include both mild and severe cases.


Sex, age group, chronic diseases, and
calendar week


Martinez-Baz,
2013


Official record General practitioner sentinel network
for influenza surveillance in Navarre.


All cases of ILI from primary
healthcare centres and hospitals. ILI
defined by sudden onset of any general
symptom (fever or feverishness,
malaise, headache or myalgia) in
addition to any respiratory symptom
(cough, sore throat or shortness of
breath). Preferably swabbed ≤5 days
of symptom onset. >6 months old.


Sex, age, major chronic conditions,
outpatient visits in the previous year,
swabbing within 4 days of symptom
onset, health care setting, period


Martinez-Baz,
2017


Official record Sentinel network of primary health
care physicians.


Present to sentinel site and diagnosed
with ILI. Symptoms beginning <5
days. Resident in Navarra region since
2009 and covered by Navarra health
service.


Age groups (<5, 5–24, 25–44, 45–64,
65–84, and ≥85 years), sex, major
chronic conditions, functional
dependence, hospitalization in the
previous 12 months, healthcare setting
(primary healthcare and hospital), and
season and month of sample collection


Martinez-Baz,
2021


Official record Influenza surveillance was based on
automatic reporting of cases of
MA-ILI from all primary healthcare
centres and hospitals. Sentinel
network composed of a representative
sample of primary healthcare
physicians.


MA-ILI defined by sudden onset of
any general symptom (fever, malaise,
headache or myalgia) in addition to
any respiratory symptom (cough, sore
throat or dyspnoea). Swabbed after
verbal informed consent. Symptoms
had begun <5 days before the patient
consultation. Continued residence in
the region during the previous 5 years.


Age groups (9-44, 45-64, 65-84 and
≥85 years), major chronic conditions,
and month-season of sample collection
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McLean, 2014 Official record Active recruitment during clinical
encounter for ARI.


Community-dwelling residents of a
14-zip-code area around Marshfield,
Wisconsin, with ≥12 months of
continuous residency. From 2004–
2005 through 2006–2007, cohort was
restricted to individuals for whom
vaccination was recommended based
on age or the presence of a high-risk
medical condition. In 2007–2008 and
all subsequent seasons, the cohort
included all individuals aged ≥6
months living in the community.
Analysis included either the first
enrolment (if all were negative) or the
first enrolment associated with a
positive influenza test.


Age, gender, high-risk conditions,
interval (days) from onset to sample
collection, and influenza diagnosis
code in prior seasons, or in multiple
prior years Age, sex, high-risk
conditions, season, interval (days)
from onset to sample collection, and
influenza diagnosis code in prior
seasons


McLean, 2015 Official record US Flu VE Network sites in
Marshfield, Wisconsin; south-eastern
Michigan (Ann Arbor and Detroit);
Temple-Belton, Texas; Seattle,
Washington; and Pittsburgh,
Pennsylvania.


Aged ≥6 months seeking outpatient
medical care for an ARI with cough,
duration of illness was ≤7 days, no
receipt of antiviral medication prior to
enrolment.


Network site, subject age, presence of
high-risk health conditions, and
calendar time (2-week intervals)


McLean, 2017 Official record Patients seeking outpatient medical
care for febrile ARI.


Community-dwelling children aged
2–17 years seeking outpatient medical
care for febrile ARI. Children were
eligible if they presented with an ARI
with fever (oral temperature ≥
100.0°F at study visit, history of fever
reported by parent, or use of
antipyretic medication before study
visit), with symptom duration of <5
days, and without receipt of antiviral
medication before enrolment.


Age, calendar time (modelled as a
series of dichotomous variables
representing 4-week intervals), site,
high risk health status, number of
outpatient visits in the past year


McLean, 2018 Official record Patients seeking outpatient medical
care for ARI.


Community-dwelling children aged 2
to 17 years who sought outpatient
medical care for ARI with fever (oral
temperature ≥100.0°F at study visit,
history of fever reported by parent, or
use of antipyretic medication before
study visit), with symptom duration
<5 days, without receipt of antiviral
medication before enrolment, eligible
when influenza circulated locally.


LAIV estimates adjusted for age, site,
and peak influenza period. LAIV
models for influenza A(H1N1)pdm09
and influenza B also included season
and number of outpatient visits in the
past year. IIV estimates adjusted for
age, site, peak influenza period, and
number of outpatient visits in the past
year. IIV models for influenza
A(H1N1)pdm09 and influenza B also
included season16
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Mira-Iglesias,
2018


Self-report and
official record


Valencia Hospital Surveillance
Network for the Study of Influenza
and Respiratory Viruses Disease
(VAHNSI). Study staff screened
consecutive hospital admissions
through the emergency department.


Written informed consent, resident in
the hospital catchment area,
non-institutionalised, no previous
hospital discharge in the last 30 days,
and reported symptoms of ILI, defined
as reported fever or feverishness,
malaise, myalgia or headache and
shortness of breath, sore throat or
cough, within 7 days of admission.


Age, sex, number of underlying
chronic conditions, previous hospital
admissions in the last 12 months,
general practitioner consultations in
the last 3 months, smoking habits,
socioeconomic class, days from onset
of symptoms to swabbing, and
hospital as fixed effect, and
epidemiological week at admission
included as a random effect


Mira-Iglesias,
2019


Official record Valencia Hospital Network for the
Study of Influenza (VAHNSI).
Prospective active-surveillance
hospital-based study in the Valencia
Region in Spain. Study staff screened
consecutive hospitalised patients who
had been discharged from the
emergency department to be further
admitted as inpatients.


≥60 years old, admitted in hospital
through the emergency department
with a diagnosis possibly related to
influenza, resident in one of the
participating hospitals’ catchment
areas. Signed written informed
consent and reported symptoms of ILI
(defined as per the European Union
ILI-case definition, as fever or
feverishness, malaise, myalgia or
headache and shortness of breath, sore
throat, or cough), which had occurred
≤7 days prior to admission to the
emergency department, recruited
during influenza season.


Age, number of chronic conditions,
sex, smoking habits, and
epidemiological week at admission, or
in additional analyses Age, number of
chronic conditions, sex, socioeconomic
status (occupation), admission in the
last 12months, number of GP visits in
the last 3 months, smoking habits,
obesity status, days between
symptoms onset and swab, hospital,
and epidemiological week at
admission, or Age, sex, and
epidemiological week at admission


Nichols,
2019


Self-report
and official
record


Serious Outcomes Surveillance
(SOS) Network in 5-7 provinces:
an active surveillance for influenza
hospitalizations by reviewing all
daily admissions of adult patients
(≥16 years of age) to medical
wards and medical and coronary
intensive care units to identify
patients eligible for enrolment.


Patients (≥16 years of age) to
medical wards and medical and
coronary intensive care units.
Tested for influenza <7 days of
hospital admission; patients were
only eligible to become
test-negative controls if they were
tested within 7 days of onset of
symptoms.


All; age, antiviral use prior to
admission, and frailty (in patients
≥65 years of age)


Additional all ages adjustments


2011–2012; smoking, number of
medications, and admission from a
long-term care facility. 2012–2013;
pregnancy, smoking, and number of
medications. 2013–2014; pregnancy.
2014–2015; pregnancy, and smoking
Additional <65 years adjustments


2011-2012, 2013-2014 and 2014-2015;
pregnancy. 2012-2013; smoking, and
pregnancy


Additional ≥65 years adjustments17
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2012-2013; sex, smoking, and number
of medications. 2011-2012, 2013-2014;
no additional. 2014-2015; smoking


Ohmit, 2014 Official record US Flu VE Network: patients
presenting to ambulatory care
facilities, including urgent care clinics,
affiliated with the Group Health
Cooperative, Seattle, Washington; the
Marshfield Clinic Research
Foundation, Marshfield, Wisconsin;
the University of Michigan School of
Public Health partnered with the
University of Michigan, Ann Arbor,
and Henry Ford, Detroit, Health
Systems, Michigan; the University of
Pittsburgh Schools of Health Sciences
partnered with the University of
Pittsburgh Medical Center,
Pittsburgh, Pennsylvania; and Scott &
White Healthcare, Texas A&M Health
Science Center College of Medicine,
Temple, Texas.


Patients with ARI seeking medical
care at study sites aged ≥6 months on
1 September 2011 and thus eligible for
influenza vaccination, illness
characterized by cough and or
fever/feverishness of <7 days’
duration.


Network centre, subject age in
months, sex, race/ethnicity categories,
presence of high-risk health
conditions, self-rated health status,
time (days) between illness onset and
specimen collection, and calendar time


Ohmit, 2015 Official record Households were derived from persons
who had selected a primary healthcare
provider from the University of
Michigan Health System in Ann
Arbor. Households were instructed at
enrolment and via weekly email
reminders to report all acute
respiratory illnesses.


Eligible households (shared residence)
comprised at least 4 participating
members, at least 2 of whom were
children aged <18 years. ARIs were
defined as ≥2 of the following
symptoms: cough, fever or
feverishness, nasal congestion, chills,
headache, body aches, and/or sore
throat. Subjects with eligible illnesses
had a combined throat and nasal swab
specimen (or, for children aged <3
years, a nasal swab specimen only)
collected at an illness visit within 7
days of illness onset.


Age in months (natural cubic spline)
and documentation (present or
absent) of high-risk health status


Ortqvist,
2018


Official record Annual closed cohorts registered in
Stockholm at the start of each season.
SmiNet is the national electronic
surveillance system for the reporting
of communicable diseases. Since
December 1, 2015, it is mandatory for
all Swedish laboratories to report
findings of influenza to SmiNet.


≥66 years of age, living in Stockholm
County.


Age, sex, socio-economic status,
co-morbidity, and Pandemrix®
vaccination


18


6.3_Influenza


SAGE meeting October 2021 68







D
oherty


Institute
4


Sum
m
ary


ofstudy
designs


31
A
ugust


2020


Author,
publication
year


Vaccine status
ascertainment


Participant recruitment method Eligibility, inclusion criteria and
case definition


Adjustment variables


Pebody, 2013 Official record Data was derived from five
primary-care influenza sentinel
surveillance schemes in England,
Northern Ireland, Scotland, and
Wales. Details of the Royal College of
General Practitioners, Health
Protection Agency Regional
Microbiology Network, Public Health
Wales and Health Protection Scotland.


Persons presenting during the study
period in a participating practice with
an acute ILI who were swabbed and
then tested for influenza.


Age group, gender, time period and
surveillance scheme


Pebody, 2017 Self-report &
Official record


Registered population of five sentinel
general practice surveillance networks
across the UK: the Royal College of
General Practitioners Research and
Surveillance Centre network, the
Public Health England Specialist
Microbiology Network and the
national sentinel schemes of Northern
Ireland, Scotland, and Wales.


Patients presenting to their general
practitioner during the study period
with an acute ILI who the GP
obtained consent from and swabbed
during the consultation. A case of ILI
was defined as an individual who
presented with an acute respiratory
illness with physician-diagnosed fever
or complaint of feverishness in the
previous 7 days.


Age group, sex, month, pilot area and
surveillance scheme


Pebody, 2019 Self-report &
Official record


Registered population of five sentinel
general practice surveillance networks
across the UK: the Royal College of
General Practitioners Research and
Surveillance Centre network, the
Public Health England Specialist
Microbiology Network and the
national sentinel schemes of Northern
Ireland, Scotland, and Wales.


Patients presenting to their general
practitioner during the study period
with an acute ILI who the GP
obtained consent from and swabbed
during the consultation. A case of ILI
was defined as an individual who
presented with an acute respiratory
illness with physician- diagnosed fever
or complaint of feverishness in the
previous 7 days.


Age group, risk-group, sex, month,
pilot area and surveillance scheme


Pebody,
2020a


Official record Respiratory DataMart Surveillance
system (RDS).


Residents in England 2– 17 years of
age (on August 31st, 2018) who were
admitted to hospital and who had a
respiratory swab taken between week
40 2018 and week 20 2019 which was
tested for influenza with RT-PCR by
one of the RDS laboratories.


Age group, month, region, Index of
Multiple Deprivation (IMD), risk
group


Pebody,
2020b


Official record Respiratory DataMart Surveillance
system (RDS).


Residents in England ≥65 years of age
(on August 31st, 2018) who were
admitted to hospital and who had a
respiratory swab taken between week
40 2018 and week 20 2019 which was
tested for influenza with RT-PCR by
one of the RDS laboratories.


Age-group, gender, month, region, and
risk group
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Pebody,
2020c


Self-report &
Official record


Registered populations of five sentinel
general practice surveillance networks
across the UK, all of which undertake
respiratory swabbing of eligible
patients. The five schemes are: the
Royal College of General Practitioners
Research and Surveillance Centre
network, the Public Health England
Specialist Microbiology Network and
the national sentinel schemes of
Northern Ireland, Scotland, and
Wales.


Patients presenting to their general
practitioner with an acute ILI, who
the GP consented verbally and
swabbed during the consultation. A
case of ILI was defined as an
individual who presented with an ARI
with physician-diagnosed fever or
complaint of feverishness in the
previous seven days. The combination
of acute onset, cough, and systemic
symptoms (fever, headache, myalgia
etc.) was recommended as a guide to
diagnosis.


Age (by <2, 2–11, 12–17, 18–44, 45–64
and ≥65 years), month of onset of
symptoms, surveillance scheme (two
England schemes, Wales, Scotland,
and Northern Ireland), risk-group,
sex, and residence in an area where all
primary school children were offered
LAIV4


Petrie, 2016 Self-report &
Official record


Adults (aged ≥18 years) hospitalized
for treatment of ARIs at the
University of Michigan Hospital in
Ann Arbor and the Henry Ford
Hospital in Detroit were prospectively
enrolled. Each weekday, trained study
staff at both hospitals reviewed health
system electronic medical records to
identify newly admitted (≤48 hours)
patients with diagnoses of interest.
Enrolment began after circulation of
laboratory-confirmed influenza was
identified through local surveillance.


ARIs were broadly defined based on
admission diagnoses and included ILIs
(influenza, respiratory infection,
cough, bronchitis), pneumonias, and
exacerbations of asthma or chronic
obstructive pulmonary disease.
Patients with other diagnoses,
including respiratory distress,
shortness of breath, and acute
exacerbations of other chronic
respiratory conditions (e.g., congestive
heart failure), were also eligible if
evidence of an ARI (e.g., new or
worsening cough) was included in the
admission note. Onset of ARI ≤ 10
days prior to enrolment.


Hospital site, natural cubic spline
functions of age (in months), sex,
frailty score, Charlson comorbidity
index (CCI), days between illness
onset and specimen collection,
calendar time of illness onset
(categorized as 2-week intervals)
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Petrie, 2017 Self-report &
Official record


Recruited based on selection of a
primary health care provider from
within the University of Michigan
Health System, targeted by direct
mail.


Eligible households with ≥3 members,
including ≥2 children <18 years, were
identified, recruited, and enrolled from
June- September 2014. All ARI at
illness onset defined by symptoms
tailored to those ≥3 years (≥2 of
cough, fever/feverishness, nasal
congestion, chills, headache, body
aches, or sore throat) and, separately,
children <3 years (≥2 of cough,
fever/feverishness, runny
nose/congestion, difficulty breathing,
fussiness/ irritability, fatigue or loss of
appetite). Subjects with eligible
illnesses had combined throat and
nasal swab specimens (children <3
years: nasal swab only) collected by
study staff ≤7 days from illness onset.


Results are presented from unadjusted
models because of sparse data;
estimates from models adjusted for
age in months (natural cubic spline)
and medical record documented
high-risk health status
(present/absent) were not
substantially different


Powell, 2020 Official record End of season hospital laboratory
records.


<18 years old, at least 6 months of age
by September 1, 2017 (i.e., born before
March 1, 2017), and seen with acute
(i.e., ≤7 days’ duration) symptoms of
predominant respiratory infection
(with or without fever) during the
period when influenza was circulating.


Unadjusted


Rao, 2021 Self-report &
Official record


Children with ILI evaluated in an
emergency department or urgent care
setting.


Children aged 6 months - 8 years of
age with ILI defined by a temperature
of ≥37.8 °C and at least 1 of the
following: cough, sore throat, runny
nose, or nasal congestion.


Age, presence of a high-risk medical
condition, race, insurance status, and
month and year of illness onset
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Rondy, 2015 Self-report &
Official record


Active screening of all admissions for
potentially influenza-related
conditions, including acute myocardial
infarction or acute coronary
syndrome; heart failure; pneumonia
and influenza; chronic pulmonary
obstructive disease; myalgia; altered
consciousness, convulsions, febrile
convulsions; respiratory abnormality;
shortness of breath; respiratory or
chest symptoms; acute cerebrovascular
disease; sepsis; and systemic
inflammatory response syndrome.
Invited patients with an onset of ILI
symptoms (one systemic and one
respiratory symptom) within the past
seven days.


Community-dwelling adults (18 years
of age or older), belonging to the
target groups for vaccination as
defined locally, admitted to one of the
participating hospitals with no
contraindication for influenza
vaccination, swabbed within 7 days of
illness onset.


All analyses adjusted for study site
and month of symptom onset.
Adjusted models adjusted for study
site, month of symptom onset, age,
and comorbidities


Rondy, 2017a Self-report &
Official record


Hospital teams identified and swabbed
patients aged 65 years and above,
hospitalised with signs compatible
with a SARI defined as at least one
systemic and one respiratory sign or
symptom.


Hospitalisation with SARI, ≥65 years,
no contraindication for vaccination,
onset of SARI in previous 7 days.


Study site, age, and onset date
(modelled as a restricted cubic spline
with 3 and 4 knots, respectively)


Rondy, 2017b Self-report &
Official record


Two European networks of hospitals
(InNHOVE 2011–14 & I-MOVE plus
since 2015). In the participating
services of each hospital, patients
admitted for clinical conditions that
could be related to influenza were
screened for eligibility.


Community-dwelling individuals ≥65
years admitted as inpatients with
influenza related illness, and who had
no contraindication for influenza
vaccination or previous laboratory
confirmed influenza in the season.
Study periods for each influenza
season, study site and influenza
(sub)type lasted from the week of the
first to the week of the last laboratory
confirmed case. Hospitalised patients
who had in the past seven days at
least one systemic (fever or
feverishness, malaise, headache,
myalgia) and at least one respiratory
symptoms (cough, sore throat or
shortness of breath).


Study site, or in multiple prior years
Study site, month of onset, age,
presence of chronic conditions and
season
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Rose, 2020 I-MOVE hospital network. All consenting, community-dwelling
elderly (≥65 years) admissions to
participating hospitals and diagnosed
with SARI (i.e., with at least one
systemic and one respiratory sign or
symptom) within the 7 days prior to
swabbing.


Age/time model, sex and number of
chronic diseases (none, one, two or
more)


Saito, 2017 Official record Patients who visited Kamigoto
Hospital (KH) with an ILI between
December 2008 and April 2012.


All outpatients with ILI who attended
the hospital, rapid diagnostic test
used to diagnose influenza A/B
infection. ILI defined as a sudden
onset of fever and at least one sign of
coughing, a runny nose, sore throat,
headache, myalgia, or fatigue. When a
patient had multiple ILI episodes
within the same season, all episodes
included as a cluster. Multiple ILI
episodes that occurred within 7 days
treated as a sole ILI episode.


Sex, age group, presence of any
comorbidity, type of health insurance,
visiting period of the season, and
MA-fluA status in the prior season.
2009-2010 season also adjusts for
whether the presentation was before
or after the vaccination campaign
during the 2009–2010 season


Saito, 2018 Official record Kamigoto Hospital (KH) has an ILI
registry system that electronically
records the relevant medical
information and rapid diagnostic test
(RDT) results of all patients with ILI
symptoms. Influenza RDTs were
routinely performed for all patients
with ILI symptoms.


Episodes of ILI in schoolchildren aged
9 years (third- or fourth-grade
elementary) to 18 years (third-grade
high school) attending KH.


Age, sex, the presence of chronic
conditions, duration of symptoms,
season/year of visit, phase of the
season and the history of rapid
diagnostic test–confirmed MA-fluB
during the past 3 influenza seasons, or
Age, sex, the presence of chronic
conditions, duration of symptoms,
season/year of visit, phase of the
season, and history of rapid diagnostic
test confirmed MA-fluA during the
past 3 influenza seasons


Shinjoh, 2018 Self-report &
Official record


Databases of 21 hospitals, paediatric
outpatient clinics.


Children aged 6 months - 15 years
with a fever of 38°C or over and who
had received an RIDT in outpatient
clinics of 21 hospitals mainly located
in the Greater Tokyo Metropolitan
area 1 November 2016 (44th week) -
31 March 2017 (13th week).


Comorbidity, area (north, central, or
south area of the Kanto region),
month of onset, and age (0–15 y/o)
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Simpson,
2015


Official record A 5% representative sample of
Scottish healthcare practices.
Patient-level data extracted and
linked to the Health Protection
Scotland virology dataset. General
practices in the Health Protection
Scotland sentinel-swabbing scheme are
requested to submit five swab samples
per week to the West of Scotland
Specialist Virology Centre. Also
included results from swabbing carried
out in primary and secondary care for
routine diagnostic purposes in
symptomatic patients outside the
sentinel scheme.


Unclear Unadjusted


Skowronski,
2012


Self-report Sentinel sites offering influenza testing. All patients presenting to
participating sentinel sites within 7
days of onset of ILI, defined by acute
onset of fever and cough and >1 of the
following symptoms: sore throat,
arthralgia, myalgia, or prostration
were eligible.


Unclear


Skowronski,
2014a


Self-report Canadian Sentinel Practitioner
Surveillance Network (SPSN).
Community-based practitioners.


Patients presenting within 7 days of
ILI onset. ILI defined by acute fever
and cough illness with one or more of
sore throat, arthralgia, myalgia, or
prostration. Fever is not required for
elderly patients aged ≥65 years.


Age (2-8, 9-19, 20-49, 50-64, ≥65
years), comorbidity, province, interval,
week


Skowronski,
2014b


Self-report Canadian Sentinel Practitioner
Surveillance Network (SPSN).
Community-based practitioners.


Patients presenting within 7 days of
ILI onset. ILI defined by acute fever
and cough illness with one or more of
sore throat, arthralgia, myalgia, or
prostration. For 2011-2012, fever not
required for patients aged ≥65 years.


Age (2–8, 9–19, 20–49, 50–64, ≥65
years), comorbidity, province, interval,
week


Skowronski,
2015


Self-report Canadian Sentinel Practitioner
Surveillance Network (SPSN).
Community-based practitioners.


Presented within 7 days of ILI onset,
≥2 years old in 2013-2014 with valid
data for TIV in 2012-2013 and
2013-2014.


Age group, comorbidity, province,
interval, and week (spline)
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Skowronski,
2016


Self-report Canadian Sentinel Practitioner
Surveillance Network (SPSN).
Community-based practitioners.


Patients presented to a sentinel site
within 7 days of ILI onset. ILI defined
by ARI with fever and cough and at
least 1 of: sore throat, arthralgia,
myalgia, or prostration. Fever not
required for patients aged ≥65 years.
Age ≥1 year at specimen collection.
Age ≥2 for repeat vaccination effect.


Age group (<9, 9–19, 20–49, 50–64,
≥65 years), sex, comorbidity,
province, collection interval, and
calendar time (spline), or in multiple
prior years Age group (20-49, 50-64
years), sex, comorbidity, province,
collection interval and calendar time
(spline)


Skowronski,
2016


Self-report Canadian Sentinel Practitioner
Surveillance Network (SPSN).
Community-based practitioners.


Patients presented to a sentinel site
within 7 days of ILI onset. ILI defined
by ARI with fever and cough and at
least 1 of: sore throat, arthralgia,
myalgia, or prostration. Fever not
required for patients aged ≥65 years.
Age ≥1 year at specimen collection.
Age ≥3 for 3 prior season repeat
vaccination effect. Those with
complete data for 2012–2013,
2013–2014, and 2014–2015 influenza
vaccine receipt.


Age group (<9, 9–19, 20–49, 50–64,
≥65 years), sex, comorbidity,
province, collection interval, and
calendar time (spline)


Skowronski,
2017a


Self-report Canadian Sentinel Practitioner
Surveillance Network (SPSN).


Patients presenting within 7 days of
ILI onset to outpatient sentinel clinics
in participating provinces (Alberta,
British Columbia, Ontario, Quebec)
were eligible. ILI defined by ARI
requiring fever and cough and at least
1 of sore throat, arthralgia, myalgia,
or prostration. Fever was not a
requirement in patients aged ≥65
years.


Age group, sex, comorbidity, province,
collection interval, and week of
specimen collection (cubic B-spline
functions with 3 equal knots)


Skowronski,
2017b


Self-report Canadian Sentinel Practitioner
Surveillance Network (SPSN).


Presentation to sentinel sites within 7
days of ILI onset, defined as fever,
cough, and ≥1 of the following: sore
throat, myalgia, arthralgia, or
prostration. Fever was not required
for older adults ≥65 years old.


Age group, sex, comorbidity, province,
collection interval, and calendar time
(week of specimen collection was
modelled using cubic B spline
functions with 3 equally spaced knots)


Skowronski,
2018


Self-report &
Official record


Canadian Sentinel Practitioner
Surveillance Network (SPSN).


Patients ≥1 year old presenting within
7 days of ILI onset to
sentinel-practitioners in the provinces
of Alberta, British Columbia, Ontario,
and Quebec. Analyses were restricted
to specimens collected in
January–April.


Age group, sex, comorbidity, province,
specimen collection interval, and week
of specimen collection


25


6.3_Influenza


SAGE meeting October 2021 75







D
oherty


Institute
4


Sum
m
ary


ofstudy
designs


31
A
ugust


2020


Author,
publication
year


Vaccine status
ascertainment


Participant recruitment method Eligibility, inclusion criteria and
case definition


Adjustment variables


Skowronski,
2019


Self-report Canadian Sentinel Practitioner
Surveillance Network (SPSN).
Includes sentinel outpatient sites in
the four most populous provinces of
Canada: Alberta, British Columbia,
Ontario, and Quebec.


Patients presenting to a sentinel site
between 1 November and 30 April
were eligible for inclusion in VE
analysis if ≥1-year-old and attending
within 7 days of onset of ILI, defined
as self-reported fever and cough and
at least one other symptom of sore
throat, myalgia, arthralgia, or
prostration; fever not required for
older adults ≥65 years.


Age group (9-19, 20-49, 50-64, ≥ 65
years), province (Alberta, British
Columbia, Ontario, Quebec),
specimen collection interval (≤4 days;
5-7 days) and calendar time (week of
specimen collection modelled using
natural cubic spline function with 3
equally spaced knots)


Skowronski,
2020


Self-report Canadian Sentinel Practitioner
Surveillance Network (SPSN) in
British Columbia, Alberta, Ontario,
and Quebec.


≥1 year old presenting between
November and April and within 7
days of onset of ILI, defined by
self-reported fever and cough and at
least 1 other symptom of sore throat,
myalgia, arthralgia, or prostration;
fever not required for ≥65 years.


Age group (9–19, 20–49, 50–64, ≥65
years), province (Alberta, British
Columbia, Ontario, Quebec),
specimen collection interval (≤4 days;
5–7 days), and calendar time (week of
specimen collection modelled using
natural cubic spline function with 3
equally spaced knots)


Smithgall,
2016


Official record 5-year community-based surveillance
study for ARIs in a low-income
northern Manhattan neighbourhood.
Followed 275 households during 1
November 2013 to 1 June 2014 to
estimate VE for symptomatic,
laboratory-confirmed influenza; 27
households left the study before 1
June 2014, and 27 households were
enrolled after 1 November 2013.


Household reporters were queried
twice weekly and at monthly visits, for
ARI symptoms
(rhinorrhoea/congestion, pharyngitis,
cough, body aches, or feverishness)
among household members. Nasal
swabs were obtained at home visits
from participants with ≥2 ARI
symptoms, within 24 hours of
symptom report, whenever possible. A
child was included in the study if
he/she had a vaccination history in
the NYP registry or the CIR. An
adult was included if he/she was a
current NYP patient (defined as
having ≥1 visit (e.g., primary care,
obstetrics/gynaecology, family
planning) or hospitalization between 1
October 2013 and 31 May 2014).


Age, sex, and chronic respiratory
conditions
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Song, 2020 Official record Hospital-based influenza surveillance
system (Hospital-based Influenza
Morbidity and Mortality, HIMM) of
South Korea.


Aged ≥65 years presenting within
seven days of ILI were tested for
influenza using a rapid diagnostic test
at 10 university hospitals. ILI defined
by sudden onset of fever (≥38°C)
accompanied by ≥1 respiratory
symptom, including cough, sore throat
or nasal stuffiness. Nasopharyngeal
swab samples were transported to the
central HIMM laboratory for
subtyping by multiplex respiratory
viral PCR.


Age, sex, underlying medical
conditions, body mass index (BMI),
calendar time of illness (month) and
interval (days) from ILI onset


Sullivan, 2013 Self-report General practice sentinel surveillance
scheme.


Swabbed within 8 days of symptom
onset.


Age group (<18, 18–49, ≥50 years;
<9 subjects not included due to too
few data), high-risk health status,
week, and time between onset and
polymerase chain reaction request


Sullivan, 2017 Self-report &
Official record


ASPREN and VicSPIN Sentinel
Influenza General Practice Networks.


Presentation to sentinel practitioners
with ILI and swab for PCR.


Age, calendar time (cubic spline
function with 4 knots)


Syrjänen,
2014


Self-report &
Official record


Invitation letters were sent home to
addresses retrieved from the
Population Register Centre,
distributed to pregnant women at
maternity clinics, to healthcare
professionals at work and
announcements were published in
local newspapers. All subjects who
complied with follow-up in the study
2009–10 and still living in Tampere
were invited to participate in the
second phase of the study through
letters sent to their home addresses.


Residents of Tampere city, 18–75
years of age, community-dwelling,
with full legal competence and able to
communicate fluently in Finnish or
Swedish. ILI defined by sudden onset
of measured fever (≥38°C) and at
least one sign or symptom of acute
respiratory infection. Pneumonia
diagnosed by a physician was also
regarded as an ILI. Specimens were
collected within 5 days after the onset
of symptoms. During the second
phase of the study, the sampling
window after onset was extended for
logistical reasons to 7 days.


Age group (18–49, 50–75 years),
gender, underlying medical condition
and pregnancy
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Thompson,
2014


Self-report &
Official record


Pregnancy and Influenza Project. Participants were members of Kaiser
Permanente who had at least 1
prenatal visit in the Northwest region
(Portland, Oregon, metropolitan area)
or the Northern California region (San
Francisco Bay Area). Identified
potential ARIs using daily surveillance
of electronic medical records for
MAARI (using ICD-9-CM codes
460–466 and 480–488). During the
first season, weekly Internet- or
telephone-based surveillance also
monitored the occurrence of
non–medically attended ARI among
participants at both sites. Trained
study staff collected respiratory
specimens at participants’ homes for
ARIs that included fever and cough
within 8 days of illness onset.


Site, season, trimester, age, race,
ethnicity (Hispanic), high risk medical
condition, whether the illness was
medically attended, and days between
illness onset and respiratory specimen
collection


Thompson,
2016


Official record US Flu VE Network. Patients seeking outpatient medical
care for an ARI (onset ≤7 days) with
cough. Enrolled during weeks with
local influenza virus circulation at the
5 Network sites. Age 6 months to 8
years.


Study site, month of enrolment, age
(in months), high risk status,
race/ethnicity, and days from illness
onset to enrolment. The model for
A(H3N2) illness also included a
variable for season and an interaction
term for season by month


Valenciano,
2016


Self-report &
Official record


I-MOVE Multicentre Case–Control
Study. GPs interviewed and collected
nasopharyngeal specimens from all
(seven study sites) or a systematic
sample (in Germany) of patients
consulting for ILI aged 60 (Germany,
Poland, and three regions in Spain) or
65 years old (Hungary, Ireland, Italy,
Portugal, Romania and three regions
in Spain) and older and from a
systematic sample of ILI patients in
the other age groups.


GP presentations more than 14 days
after the start of the national
vaccination campaigns and who met
the European Union ILI case
definition. Swabbed within seven days
of symptom onset, and no receipt of
antivirals before swabbing. In
Hungary, only patients aged 18 years
or over were eligible for inclusion in
the study.


Age (restricted cubic spline or age
group), onset date (restricted cubic
spline), sex, chronic condition, and
study site
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Valenciano,
2018


Self-report &
Official record


I-MOVE primary care Multicentre
Case–Control Study where
practitioners recruited a systematic
sample of ILI patients.


Collected swabs patients consulting
for ILI by EU case definition: sudden
onset of symptoms and at least one of
the following systemic symptoms:
fever or feverishness, malaise,
headache, myalgia and at least one of
the following respiratory symptoms:
cough, sore throat, shortness of
breath. Used the population for which
influenza vaccination is recommended
every season. Consultations more
than 14 days after the start of national
or regional seasonal influenza
vaccination campaign and were
swabbed less than 8 days after ILI
symptom onset and did not receive
influenza antivirals before swabbing.


Study site, season, age (restricted
cubic splines), onset date (restricted
cubic splines), chronic condition, sex


Zhang, 2017 Official record Influenza outbreaks in elementary,
junior high and high schools reported
to Beijing Centres for Disease Control
and Prevention (CDC) between
November 1, 2014, and December 31,
2014. Found through 2 existing
syndromic surveillance systems in
Beijing that monitor ILI.


ILI (measured or self-reported
temperature ≥38°C with either cough
or sore throat) and febrile illnesses of
any aetiology (measured or
self-reported temperature ≥37.5°C).
ILI outbreak defined as ten or more
epidemiological-linked ILIs identified
in a school within 1 week. Febrile
outbreak defined as ten or more febrile
illnesses within a single school
classroom within 2 days. Swabs
collected from up to 10 symptomatic
cases from each school where an ILI or
febrile outbreak was reported. Priority
given to students currently sick and
attending school. If this number was
<10, CDC attempted to collect
respiratory specimens through home
visits from sick children dismissed
from school within the 7 days before
the outbreak because of illness.
Outbreaks occurred at least 14 days
after the start of each school’s
vaccination campaign. A school
outbreak began with the index case
and ended when no new cases with ILI
or fever were found for 7 consecutive
days.


Cluster effect (school in which
influenza outbreak occurred), age
group, sex, areas, BMI, chronic
conditions, and onset week
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Zhang, 2018 Official record In each sentinel hospital, pharyngeal
swabs from 20 or more patients with
ILI who visited the outpatient clinic
were collected by trained nurses per
week. Used convenience sampling to
select subjects.


ILI patients (i.e., temperature ≥38°C
and either cough or sore throat) aged
≥6 months seeking outpatient medical
care were enrolled at 23 sentinel
hospitals in Beijing. Onset of MA-ILI
November 1, 2015 - April 30, 2016.
For the study of previous vaccination
were restricted to aged ≥2 years
during 2015–2016 season with valid
data for TIV receipt both in
2014–2015 and 2015–2016.


Age group and week of illness onset


Zhang, 2020 Official record School outbreaks of influenza illness
were found through two existing
syndromic surveillance systems in
Beijing that monitor ILI.


School outbreaks of ILI (measured or
self-reported temperature ≥38°C with
either cough or sore throat) and febrile
illnesses of any aetiology (measured or
self-reported temperature ≥37.5°C).
ILI outbreak defined as 10 or more
epidemiological-linked ILIs identified
in a school within 1 week; Febrile
outbreak defined as 10 or more febrile
illnesses within a single school
classroom within 2 days.


Age group, sex, areas, BMI, chronic
conditions


Zimmerman,
2016


Self-report &
Official record


US Flu VE Network in Michigan,
Pennsylvania, Texas, Washington, and
Wisconsin has enrolled participants
seeking outpatient medical care for an
ARI with cough


ARI onset ≤7 days prior, presented
with cough, date of birth before 1
March 2014, no influenza antiviral
medication in the previous 7 days, not
previously enrolled within 14 days.


Site, age (spline), any high-risk
International Classification of
Diseases, 9th Edition, Clinical
Modification code in the year prior to
enrolment, and calendar time


ARI: acute respiratory infection; ILI: influenza-like illness; MAARI: medically attended acute respiratory infection; MA-ILI: medically attended influenza-like illness;
SARI: severe acute respiratory infection; BMI: Body Mass Index; GP: general practitioner
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5 R script for calculating ∆VE


# ============ Set - up ============


l i b r a r y ( metafor )


l i b r a r y ( r eadx l )


ma. dat < - read_exce l ( ) # load data s e t


# Clean the data s e t to i n c l u d e s t u d i e s inc luded in meta - a n a l y s i s


# Dataset i n c l u d e s columns :


# Author . Pub l i cat ionYear


# Country . shor t


# Age . range


# Current . season


# Virus


# c . ve : cur r ent season v a c c i n a t i o n only VE


# c . l l : cu r r ent season v a c c i n a t i o n only 95% lower CI


# c . u l : cu r r ent season v a c c i n a t i o n only 95% upper CI


# b . ve : both cur rent and p r i o r season v a c c i n a t i o n VE


# b . l l : both cur rent and p r i o r season v a c c i n a t i o n 95% lower CI


# b . u l : both cur rent and p r i o r season v a c c i n a t i o n 95% upper CI


# ============ Calcu l a t e odds r a t i o s (OR) and SE based on VE ============


# Functions to move to log odds s c a l e


## Current season only


l o g s c a l e . c < - f u n c t i o n ( x ){


l o g s c a l e .m < - x # r e s u l t s w i l l be added to the o r i g i n a l dataframe


l o g s c a l e . m$c . or < - l og ((100 - x$c . ve )/100 , base=exp ( 1 ) )


l o g s c a l e . m$c . or . lb < - l og ((100 - x$c . u l )/100 , base=exp ( 1 ) )


l o g s c a l e . m$c . or . ub < - l og ((100 - x$c . l l )/100 , base=exp ( 1 ) )


r e turn ( l o g s c a l e .m)


}


## Current and p r i o r season


l o g s c a l e . b < - f u n c t i o n ( x ){


l o g s c a l e . o < - x # r e s u l t s w i l l be added to the o r i g i n a l dataframe


l o g s c a l e . o$b . or < - l og ((100 - x$b . ve )/100 , base=exp ( 1 ) )


l o g s c a l e . o$b . or . lb < - l og ((100 - x$b . u l )/100 , base=exp ( 1 ) )


l o g s c a l e . o$b . or . ub < - l og ((100 - x$b . l l )/100 , base=exp ( 1 ) )


r e turn ( l o g s c a l e . o )


}


# Functions to convert c on f id e n ce i n t e r v a l s to standard e r r o r


## Current season only


s t d e r r o r . c < - f u n c t i o n ( x ){


c . se < - x


c . se$c . se < - ( c . s e$c . or . ub - c . s e$c . or . lb )/3 .92


r e turn ( c . se )


}


## Current and p r i o r s ea sons


s t d e r r o r . b < - f u n c t i o n ( x ){


b . se < - x


b . se$b . se < - (b . se$b . or . ub - b . se$b . or . lb )/3 .92


r e turn (b . se )


}


# Get odds r a t i o and standard e r r o r us ing f u n c t i o n s ( adds to dataframe )


ma. dat < - l o g s c a l e . c (ma. dat )


ma. dat < - s t d e r r o r . c (ma. dat )


ma. dat < - l o g s c a l e . b (ma. dat )
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ma. dat < - s t d e r r o r . b (ma. dat )


# ============ Calcu l a t e deltaVE and CIs ============


ma. dat$de l t a . ve < - round (ma. dat$b . ve - ma. dat$c . ve , 0)


## deltaVE : VEcurrent and p r i o r - VEcurrent only


s e t . seed (0725)


n . sample < - 1000


d e l t a . ve . l l < - d e l t a . ve . u l < - rep (NA, n . sample )


# c a l c u l a t e mean and SE f o r each ??VE f o r meta - a n a l y s i s


meta . d e l t a . ve . mean < - meta . d e l t a . ve . se < - rep (NA, n . sample )


# Bootstrap


f o r ( i in 1 : nrow (ma. dat ) ){


f o r ( j in 1 : n . sample ){


b . ve < - (1 - exp ( rnorm (1000 , ma . dat$b . or [ i ] , ma . dat$b . se [ i ] ) ) ) * 1 0 0


c . ve < - (1 - exp ( rnorm (1000 , ma . dat$c . or [ i ] , ma . dat$c . se [ i ] ) ) ) * 1 0 0


d e l t a . ve . l l [ j ] < - q u a n t i l e (b . ve - c . ve , 0 .025 , na . rm=TRUE)


d e l t a . ve . u l [ j ] < - q u a n t i l e (b . ve - c . ve , 0 .975 , na . rm=TRUE)


meta . d e l t a . ve . mean [ j ] < - mean(b . ve - c . ve )


meta . d e l t a . ve . se [ j ] < - sd (b . ve - c . ve ) }


ma. da t$de l t a . ve . l l [ i ] < - round (mean( d e l t a . ve . l l ) , 0)


ma. da t$de l t a . ve . u l [ i ] < - round (mean( d e l t a . ve . u l ) , 0)


ma. dat$meta . d e l t a . ve . mean [ i ] < - round (mean( meta . d e l t a . ve . mean ) , 0)


ma. dat$meta . d e l t a . ve . se [ i ] < - round (mean( meta . d e l t a . ve . se ) , 3)


} # end o f loop


madat$delta . ve . c i < - paste (ma. da t$de l t a . ve , "% ( " , ma. da t$de l t a . ve . l l , "%,


" , ma. da t$de l t a . ve . ul , "%)" , sep ="")


ma. da t$de l t a . ve . c i


# ============ Meta - a n a l y s i s ============


# S p l i t by ’ Virus ’ f o r s e p a r a t e f o r e s t p l o t s


# s p l i t to l i s t o f dataframes


Virus < - s p l i t (ma. dat , f = ma. dat$Virus )


# convert l i s t o f dataframes to dataframes in environment


# [A(H1N1)pdm09 ; A(H3N2 ) ; B/ Overa l l ; B/ V i c t o r i a ; B/Yamagata ]


l i s t 2 e n v ( Virus , e n v i r = . GlobalEnv )


# Meta - a n a l y s i s model [ shown f o r A(H1N1)pdm09 ]


Meta . h1 < - l i s t ( )


Meta . h1$Model < - rma( y i = meta . d e l t a . ve . mean , s e i = meta . d e l t a . ve . se ,


data = ‘A(H1N1)pdm09 ‘ , method="FE" )


Meta . h1$de l ta . ve < - round ( c ( Meta . h1$Model$b ) , 0)


Meta . h1$de l ta . ve . se < - Meta . h1$Model$se


Meta . h1$de l ta . ve . l l < - round ( Meta . h1$de l ta . ve+qnorm (0 .025)* Meta . h1$de l ta . ve . se , 0 )


Meta . h1$de l ta . ve . u l < - round ( Meta . h1$de l ta . ve+qnorm (0 .975)* Meta . h1$de l ta . ve . se , 0 )


Meta . h1$de l ta . ve . c i < - paste ( Meta . h1$de l ta . ve , "% ( " , Meta . h1$de l ta . ve . l l , "%, " ,


Meta . h1$de l ta . ve . ul , "%)" , sep ="")


Meta . h1$de l ta . ve . c i


# end
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Doherty Institute 6 Additional forest plots 31 August 2020


6 Additional forest plots


Additional forest plots showing the pooled estimates for the prior-only group and providing the sample counts
for each study are included in this section. For all plots, the reference group is people vaccinated in neither
season. Prior season is defined as the immediately prior influenza season. ∆VE is calculated as V Ecurrent&prior


– V Ecurrent only. random effect models for each vaccination group are presented pooled by current season and
across all seasons. fixed effect models are presented for pooled estimates across all seasons. *Unadjusted VE
estimates only presented in study. ‡IIV vaccine only.


For all pooled estimates, both random effect (RE) and fixed effect (FE) models were produced but are not
necessarily shown in forest plots. Results are presented for all individual seasons and influenza A subtypes and
influenza B of any lineage and specific lineages. The number of estimates that were included in each model
are listed as N. Current is vaccination in the current season only. Prior is vaccination in the prior season
only. Current&prior is vaccination in both the current & prior seasons. All are in reference to unvaccinated in
both seasons. ∆VE is the difference of VE in the current & prior seasons and current season only (∆V E =
V Ecurrent&prior˘V Ecurrent). ∆VE>0 implies higher VE when vaccinated in the current & prior seasons than
in the current season alone.
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6.1 A(H1N1)pdm09


Supplementary Table 3: A(H1N1)pdm09 random effect (RE) and fixed effect (FE) model estimates (95% CI) by individual seasons and pooled
seasons


N Current RE Current FE Prior RE Prior FE Current+prior RE Current+prior FE ∆VE RE ∆VE FE
2010-2011 3 52% 52% 53% 43% 64% 64% 10% 10%


(32%, 66%) (32%, 66%) (10%, 75%) (21%, 59%) (48%, 75%) (48%, 75%) (-14%, 33%) (-14%, 33%)
2011-2012 2 59% 59% 49% 49% 83% 83% 27% 27%


(-11%, 85%) (-11%, 85%) (2%, 74%) (2%, 74%) (65%, 92%) (65%, 92%) (-29%, 83%) (-29%, 83%)
2012-2013 3 48% 38% -24% -21% 25% 25% -21% -19%


(-32%, 80%) (-16%, 67%) (-152%, 38%) (-101%, 27%) (-6%, 46%) (-6%, 46%) (-80%, 38%) (-72%, 33%)
2013-2014 5 69% 69% 42% 42% 64% 63% -7% -7%


(60%, 76%) (60%, 76%) (29%, 53%) (29%, 53%) (57%, 69%) (57%, 69%) (-17%, 3%) (-17%, 3%)
2015-2016 4 50% 45% 21% 21% 38% 38% -15% -13%


(19%, 69%) (30%, 56%) (-1%, 38%) (-1%, 38%) (27%, 47%) (27%, 47%) (-36%, 6%) (-29%, 3%)
Pooled 19 58% 57% 33% 33% 53% 51% -9% -9%


(48%, 66%) (50%, 63%) (21%, 43%) (24%, 41%) (44%, 60%) (46%, 56%) (-16%, -1%) (-16%, -1%)


Supplementary Table 4: A(H1N1)pdm09 Age group Random Effect (RE) and Fixed Effect (FE) model estimates (95% CI) by individual
seasons and pooled seasons.


Na Current RE Current FE Prior RE Prior FE Current+prior RE Current+prior FE ∆VE RE ∆VE FE


Children 5 68% 68% 41% 41% 69% 69% 1% 1%
(52%, 79%) (52%, 79%) (25%, 54%) (25%, 54%) (56%, 78%) (56%, 78%) (-18%, 21%) (-18%, 21%)


Adults 3 57% 57% 36% 36% 62% 62% 6% 6%
(37%, 71%) (37%, 71%) (11%, 55%) (11%, 55%) (51%, 71%) (52%, 70%) (-14%, 26%) (-14%, 26%)


a One estimate in children for current season only vaccination was not reported by the study (N current season only/∆VE = 4 )
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Supplementary Figure 2: Pooled VE estimates by season for A(H1N1)pdm09 for people vaccinated in the current-only, prior-only and current
& prior seasons
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Supplementary Figure 3: Pooled VE estimates by age group for A(H1N1)pdm09 for people vaccinated in the current-only, prior-only and
current & prior seasons
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6.2 A(H3N2)


Supplementary Table 5: A(H3N2) random effect (RE) and fixed effect (FE) model estimates (95% CI) by individual seasons and pooled seasons


Na Current RE Current FE Prior RE Prior FE Current+prior RE Current+prior FE ∆VE RE ∆VE FE


2011-2012 4 45% 45% 28% 21% 33% 33% -18% -18%
(21%, 62%) (21%, 62%) (-28%, 59%) (-10%, 43%) (15%, 47%) (15%, 47%) (-46%, 10%) (-46%, 10%)


2012-2013 4 48% 48% 10% 15% 37% 37% -12% -12%
(36%, 57%) (36%, 57%) (-45%, 45%) (-4%, 30%) (27%, 45%) (27%, 45%) (-26%, 3%) (-26%, 3%)


2013-2014 2 35% 35% 38% 38% 36% 36% 3% 3%
(-36%, 69%) (-36%, 69%) (-60%, 76%) (-60%, 76%) (-1%, 60%) (-1%, 60%) (-61%, 67%) (-61%, 67%)


2014-2015 6 36% 24% -7% -3% -5% -5% -38% -32%
(10%, 54%) (10%, 36%) (-45%, 21%) (-23%, 13%) (-19%, 7%) (-18%, 7%) (-67%, -9%) (-50%, -14%)


2016-2017 5 40% 40% 15% 15% 24% 24% -17% -17%
(29%, 50%) (29%, 50%) (1%, 27%) (1%, 27%) (12%, 34%) (16%, 31%) (-32%, -3%) (-30%, -5%)


2017-2018 4 23% 21% -10% -10% 5% 5% -19% -19%
(2%, 40%) (5%, 34%) (-31%, 8%) (-31%, 8%) (-7%, 16%) (-7%, 16%) (-38%, -1%) (-38%, -1%)


2018-2019 2 32% -9% 40% 40% 3% 3% -17% -17%
(-169%, 83%) (-52%, 22%) (14%, 58%) (14%, 58%) (-20%, 21%) (-20%, 21%) (-115%, 81%) (-54%, 21%)


Pooled 30 37% 33% 9% 7% 20% 18% -18% -17%
(29%, 45%) (28%, 39%) (-3%, 19%) (0%, 14%) (12%, 27%) (13%, 22%) (-26%, -11%) (-24%, -11%)


a Three estimates included in the pooled model were single estimates for those seasons. One estimate for prior season only vaccination (2016-2017 season) was not reported
by the study (N prior season only vaccination 2016-2017 = 4; N pooled = 29)
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Supplementary Figure 4: Pooled VE estimates by season for A(H3N2) for people vaccinated in the current-only, prior-only and current & prior
seasons
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Supplementary Table 6: A(H3N2) Age group random effect (RE) and fixed effect (FE) model estimates (95% CI) by individual seasons and
pooled seasons


Na Current RE Current FE Prior RE Prior FE Current+prior RE Current+prior FE ∆VE RE ∆VE FE


Children 7 29% 27% -8% -16% 40% 41% 14% 3%
(-45%, 65%) (-2%, 48%) (-51%, 23%) (-47%, 9%) (19%, 56%) (23%, 54%) (-35%, 62%) (-29%, 35%)


Adults 2 23% 30% -9% 7% 17% 17% -5% -17%
(-37%, 57%) (1%, 51%) (-120%, 46%) (-27%, 32%) (0%, 31%) (0%, 31%) (-67%, 58%) (-46%, 12%)


a One estimate in children for current season only vaccination was not reported by that study (N current season only/∆VE in children = 6). Three estimates in children
for prior season only vaccination were not reported by those studies (N prior season only = 4).
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Supplementary Figure 5: Pooled VE estimates by age group for A(H3N2) for people vaccinated in the current-only, prior-only and current &
prior seasons
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6.3 Influenza B


Supplementary Table 7: B (any lineage) random effect (RE) and fixed effect (FE) model estimates (95% CI) by individual seasons and pooled
seasons


N Current RE Current FE Prior RE Prior FE Current+prior RE Current+prior FE ∆VE RE ∆VE FE


2010-2011 2 56% 56% -7% -7% 54% 54% -2% -2%
(29%, 72%) (29%, 72%) (-54%, 26%) (-54%, 26%) (31%, 70%) (31%, 70%) (-32%, 29%) (-32%, 29%)


2011-2012 2 29% 27% 28% 29% 48% 47% 19% 19%
(-44%, 65%) (-22%, 57%) (-43%, 64%) (-5%, 52%) (23%, 65%) (29%, 60%) (-22%, 60%) (-22%, 60%)


2012-2013 5 62% 62% 25% 29% 56% 57% -3% -3%
(51%, 71%) (51%, 71%) (-6%, 46%) (9%, 45%) (43%, 66%) (49%, 64%) (-16%, 10%) (-16%, 10%)


2013-2014 2 78% 74% 18% 18% 52% 48% -26% -26%
(35%, 93%) (50%, 86%) (-31%, 48%) (-31%, 48%) (14%, 73%) (30%, 61%) (-48%, -3%) (-48%, -3%)


2014-2015 4 57% 57% 26% 26% 46% 46% -11% -11%
(41%, 69%) (41%, 69%) (0%, 46%) (0%, 46%) (33%, 56%) (34%, 56%) (-30%, 7%) (-30%, 7%)


2015-2016 3 58% 58% 12% 14% 37% 39% -14% -14%
(42%, 69%) (42%, 69%) (-24%, 37%) (-14%, 35%) (12%, 55%) (25%, 50%) (-33%, 5%) (-33%, 5%)


2016-2017 2 53% 53% 22% 22% 50% 48% -7% -7%
(36%, 66%) (36%, 66%) (-16%, 48%) (-16%, 48%) (30%, 64%) (36%, 57%) (-26%, 13%) (-26%, 12%)


2017-2018 2 44% 44% 23% 23% 33% 40% -2% -2%
(30%, 56%) (30%, 56%) (-2%, 41%) (-2%, 41%) (-10%, 59%) (28%, 49%) (-18%, 15%) (-18%, 15%)


Pooled 22 54% 54% 21% 21% 47% 47% -7% -7%
(49%, 59%) (49%, 59%) (12%, 29%) (12%, 29%) (41%, 53%) (43%, 51%) (-14%, 0%) (-14%, 0%)


41


6.3_Influenza


SAGE meeting October 2021 91







D
oherty


Institute
6


A
dditionalforest


plots
31


A
ugust


2020


Supplementary Figure 6: Pooled VE estimates by season for Influenza B for people vaccinated in the current-only, prior-only and current &
prior seasons
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Supplementary Table 8: B/Victoria random effect (RE) and fixed effect (FE) model estimates (95% CI) by individual seasons and pooled
seasons. *Two estimates included in the pooled model were single estimates for those seasons.


N* Current RE Current FE Prior RE Prior FE Current+prior RE Current+prior FE ∆VE RE ∆VE FE
2015-2016 2 56% 56% 14% 14% 42% 42% -16% -16%


(28%, 74%) (28%, 74%) (-28%, 42%) (-28%, 42%) (18%, 58%) (18%, 58%) (-50%, 18%) (-50%, 18%)
Pooled 4 60% 60% 17% 17% 50% 48% -15% -15%


(35%, 75%) (35%, 75%) (-15%, 40%) (-15%, 40%) (29%, 64%) (30%, 62%) (-45%, 15%) (-45%, 15%)


Supplementary Table 9: B/Yamagata random effect (RE) and fixed effect (FE) model estimates (95% CI) by individual seasons and pooled
seasons. *Four estimates included in the pooled model were single estimates for those seasons. One estimate for current season only vaccination in
2014-2015 was not reported by the study (N current season only/VE 2014-2015 season = 2; pooled = 8)


N* Current RE Current FE Prior RE Prior FE Current+prior RE Current+prior FE ∆VE RE ∆VE FE


2012-2013 2 67% 67% 29% 38% 63% 63% -6% -6%
(50%, 78%) (50%, 78%) (-56%, 67%) (11%, 57%) (50%, 73%) (50%, 73%) (-25%, 13%) (-25%, 13%)


2014-2015 3 58% 58% 46% 46% 41% 47% -5% -5%
(36%, 72%) (36%, 72%) (18%, 65%) (18%, 65%) (9%, 62%) (31%, 59%) (-28%, 18%) (-28%, 18%)


Pooled 9 56% 57% 38% 38% 52% 52% -5% -5%
(39%, 68%) (46%, 65%) (25%, 49%) (25%, 49%) (42%, 60%) (45%, 58%) (-17%, 6%) (-17%, 6%)
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Supplementary Figure 7: Pooled VE estimates by influenza B lineage for people vaccinated in the current-only, prior-only and current & prior
seasons
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Supplementary Table 10: B (any lineage) Age group random effect (RE) and fixed effect (FE) model estimates (95% CI) by individual seasons and
pooled seasons


Na Current RE Current FE Prior RE Prior FE Current+prior RE Current+prior FE ∆VE RE ∆VE FE


Children 2 NA NA 42% 42% 60% 60% NA NA
(9%, 63%) (9%, 63%) (39%, 74%) (39%, 74%)


Adults 2 39% 39% 57% 55% 40% 39% 2% 2%
(-3%, 64%) (-3%, 64%) (12%, 79%) (26%, 73%) (3%, 63%) (17%, 55%) (-38%, 41%) (-38%, 41%)


Older adults 3 -6% -6% -5% -5% -6% -6% -2% -2%
(-99%, 43%) (-99%, 43%) (-115%, 49%) (-115%, 49%) (-75%, 35%) (-75%, 35%) (-95%, 91%) (-95%, 91%)


a One estimate in children for current season only vaccination was not reported by that study (N estimates children current season only = 1, therefore no model estimated).
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Supplementary Figure 8: Pooled VE estimates against Influenza B by age group for people vaccinated in the current-only, prior-only and
current & prior seasons
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Doherty Institute 7 Sensitivity Analyses 31 August 2020


7 Sensitivity Analyses


Vaccine effectiveness (VE) random effects (RE) and fixed effects (FE) models produced by
meta-analyses. Results are presented for all individual seasons and influenza A subtypes and
influenza B of any lineage and specific lineages. The number of estimates that were included in
each model are listed as N. Current is vaccination in the current season only. Prior is vaccination
in the prior season only. Current and prior is vaccination in both the current & prior seasons.
All are in reference to unvaccinated in both seasons. ∆VE is the difference of VE in the current
& prior seasons and current season only (∆V E = V EC+P ˘V EC). ∆VE>0 implies higher VE
when vaccinated in the current & prior seasons than in the current season alone.


7.1 Inclusion of non-PCR diagnostics tests


Studies that utilised rapid diagnostic influenza tests as the diagnostic confirmation method
were not included in the main analysis. One study with seasonal influenza B VE estimates
(Shinjoh, 2018; current season studied was 2016-2017) was eligible to be added but made no
impact on the pooled estimates.


Supplementary Table 11: Sensitivity of pooled estimates including studies that used RIDT,
influenza B


Original model Sensitivity model


N Random Effect Fixed Effect N Random Effect Fixed Effect


Current only 22 54% (49%, 59%) 54% (49%, 59%) 23 54% (49%, 59%) 54% (49%, 59%)
Prior only 22 21% (12%, 29%) 21% (12%, 29%) 23 21% (12%, 29%) 21% (12%, 29%)
Current and prior 22 47% (41%, 53%) 47% (43%, 51%) 23 47% (40%, 52%) 47% (42%, 51%)
Delta 22 -7% (-14%, 0%) -7% (-14%, 0%) 23 -8% (-14%, -1%) -8% (-14%, -1%)


7.2 Removal of studies with serious/critical/no information risk of


bias overall


Studies deemed at serious/critical/no information overall risk of bias by the ROBINS-I method
were removed and pooled estimates recalculated. Nine studies were judged at serious overall
risk of bias. Their removal had minimal impact on pooled estimates.


Supplementary Table 12: Sensitivity of pooled estimates excluding studies at risk of bias,
A(H1N1)pdm09


Original model Sensitivity model


N Random Effect Fixed Effect N Random Effect Fixed Effect


Current only 19 58% (48%, 66%) 57% (50%, 63%) 14 58% (45%, 68%) 57% (49%, 63%)
Prior only 19 33% (21%, 43%) 33% (24%, 41%) 14 32% (22%, 42%) 32% (22%, 41%)
Current and prior 19 53% (44%, 60%) 51% (46%, 56%) 14 50% (41%, 58%) 49% (44%, 54%)
Delta 19 -9% (-16%, -1%) -9% (-16%, -1%) 14 -11% (-19%, -2%) -11% (-19%, -2%)
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Supplementary Table 13: Sensitivity of pooled estimates excluding studies at risk of bias,
A(H3N2)


Original model Sensitivity model


N Random Effect Fixed Effect N Random Effect Fixed Effect


Current only 30 37% (29%, 45%) 33% (28%, 39%) 21 36% (26%, 45%) 32% (26%, 38%)
Prior only 29 9% (-3%, 19%) 7% (0%, 14%) 20 17% (5%, 27%) 14% (6%, 22%)
Current and prior 30 20% (12%, 27%) 18% (13%, 22%) 21 22% (14%, 30%) 19% (15%, 24%)
Delta 30 -18% (-26%, -11%) -17% (-24%, -11%) 21 -15% (-22%, -7%) -15% (-22%, -7%)


Supplementary Table 14: Sensitivity of pooled estimates excluding studies at risk of bias,
influenza B


Original model Sensitivity model


N Random Effect Fixed Effect N Random Effect Fixed Effect


Current only 22 54% (49%, 59%) 54% (49%, 59%) 16 55% (49%, 60%) 55% (49%, 60%)
Prior only 22 21% (12%, 29%) 21% (12%, 29%) 16 22% (12%, 32%) 23% (13%, 31%)
Current and prior 22 47% (41%, 53%) 47% (43%, 51%) 16 47% (39%, 53%) 47% (42%, 51%)
Delta 22 -7% (-14%, 0%) -7% (-14%, 0%) 16 -7% (-14%, 0%) -7% (-14%, 0%)


Supplementary Table 15: Sensitivity of pooled estimates excluding studies at risk of bias,
B/Victoria


Original model Sensitivity model


N Random Effect Fixed Effect N Random Effect Fixed Effect


Current only 4 60% (35%, 75%) 60% (35%, 75%) 4 60% (35%, 75%) 60% (35%, 75%)
Prior only 4 17% (-15%, 40%) 17% (-15%, 40%) 4 17% (-15%, 40%) 17% (-15%, 40%)
Current and prior 4 50% (29%, 64%) 48% (30%, 62%) 4 50% (29%, 64%) 48% (30%, 62%)
Delta 4 -15% (-45%, 15%) -15% (-45%, 15%) 4 -15% (-45%, 15%) -15% (-45%, 15%)


Supplementary Table 16: Sensitivity of pooled estimates excluding studies at risk of bias,
B/Yamagata


Original model Sensitivity model


N Random Effect Fixed Effect N Random Effect Fixed Effect


Current only 8 56% (39%, 68%) 57% (46%, 65%) 5 64% (53%, 73%) 64% (53%, 73%)
Prior only 9 38% (25%, 49%) 38% (25%, 49%) 5 38% (20%, 51%) 38% (21%, 51%)
Current and prior 9 52% (42%, 60%) 52% (45%, 58%) 5 59% (51%, 66%) 59% (51%, 66%)
Delta 9 -5% (-17%, 6%) -5% (-17%, 6%) 5 -7% (-19%, 5%) -7% (-19%, 5%)


7.3 Removal of studies with case/control numbers lower than the


expected numbers


Studies at risk of sparse data bias, indicated by low expected case/control numbers (<7)
and studies which did not report case/control numbers were removed and pooled estimates
recalculated. The expected number of cases and controls was estimated using the Mantel
Hantzel method. A minimum of 7 expected vaccinated cases or unvaccinated cases was chosen
as the threshold based on consultation with subject matter experts. The removal of these
studies had minimal impact on the pooled estimates.
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Supplementary Table 17: Sensitivity of pooled estimates excluding studies at risk of sparse data
bias, A(H1N1)pdm09


Original model Sensitivity model


N Random Effect Fixed Effect N Random Effect Fixed Effect


Current only 19 58% (48%, 66%) 57% (50%, 63%) 15 60% (49%, 68%) 58% (51%, 64%)
Prior only 19 33% (21%, 43%) 33% (24%, 41%) 16 30% (17%, 40%) 30% (20%, 39%)
Current and prior 19 53% (44%, 60%) 51% (46%, 56%) 16 51% (42%, 59%) 51% (46%, 55%)
Delta 19 -9% (-16%, -1%) -9% (-16%, -1%) 16 -9% (-18%, -1%) -10% (-17%, -2%)


Supplementary Table 18: Sensitivity of pooled estimates excluding studies at risk of sparse
data bias, A(H3N2)


Original model Sensitivity model


N Random Effect Fixed Effect N Random Effect Fixed Effect


Current only 30 37% (29%, 45%) 33% (28%, 39%) 27 37% (28%, 45%) 33% (27%, 38%)
Prior only 29 9% (-3%, 19%) 7% (0%, 14%) 27 8% (-5%, 19%) 7% (-1%, 14%)
Current and prior 30 20% (12%, 27%) 18% (13%, 22%) 27 18% (10%, 25%) 17% (13%, 22%)
Delta 30 -18% (-26%, -11%) -17% (-24%, -11%) 27 -19% (-27%, -11%) -18% (-25%, -11%)


Supplementary Table 19: Sensitivity of pooled estimates excluding studies at risk of sparse
data bias, influenza B


Original model Sensitivity model


N Random Effect Fixed Effect N Random Effect Fixed Effect


Current only 22 54% (49%, 59%) 57% (50%, 63%) 19 54% (48%, 60%) 54% (48%, 59%)
Prior only 22 21% (12%, 29%) 33% (24%, 41%) 19 20% (11%, 29%) 20% (11%, 29%)
Current and prior 22 47% (41%, 53%) 51% (46%, 56%) 19 46% (39%, 51%) 46% (42%, 50%)
Delta 22 -7% (-14%, 0%) -9% (-16%, -1%) 19 -8% (-15%, -1%) -8% (-15%, -1%)


Supplementary Table 20: Sensitivity of pooled estimates excluding studies at risk of sparse
data bias, B/Victoria


Original model Sensitivity model


N Random Effect Fixed Effect N Random Effect Fixed Effect


Current only 4 60% (35%, 75%) 60% (35%, 75%) 2 56% (28%, 74%) 56% (28%, 74%)
Prior only 4 17% (-15%, 40%) 17% (-15%, 40%) 2 14% (-28%, 42%) 14% (-28%, 42%)
Current and prior 4 50% (29%, 64%) 48% (30%, 62%) 2 42% (18%, 58%) 42% (18%, 58%)
Delta 4 -15% (-45%, 15%) -15% (-45%, 15%) 2 -16% (-50%, 18%) -16% (-50%, 18%)


Supplementary Table 21: Sensitivity of pooled estimates excluding studies at risk of sparse data
bias, B/Yamagata


Original model Sensitivity model


N Random Effect Fixed Effect N Random Effect Fixed Effect


Current only 8 56% (39%, 68%) 57% (46%, 65%) 7 57% (39%, 69%) 57% (46%, 66%)
Prior only 9 38% (25%, 49%) 38% (25%, 49%) 8 41% (27%, 52%) 41% (27%, 52%)
Current and prior 9 52% (42%, 60%) 52% (45%, 58%) 8 52% (42%, 60%) 52% (44%, 58%)
Delta 9 -5% (-17%, 6%) -5% (-17%, 6%) 8 -6% (-17%, 6%) -6% (-17%, 6%)
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7.4 Restriction to Northern hemisphere studies


In the main analysis, estimates for the southern hemisphere were grouped with the preceding
northern hemisphere season if the current and prior vaccine formulation was the same. Only
one study was identified from the southern hemisphere, with relevant estimates for influenza
A(H3N2) and B for 2017. It had the same formulation in the current and prior season and
could be included with the 2016-17 estimates for the northern hemisphere. Nevertheless, it
was removed and pooled estimates recalculated. Its removal had minimal impact on pooled
estimates.


Supplementary Table 22: Sensitivity of pooled estimates for A(H3N2) when restricted to
northern hemisphere studies


Original model Sensitivity model


N Random Effect Fixed Effect N Random Effect Fixed Effect


Current only 30 37% (29%, 45%) 33% (28%, 39%) 29 37% (28%, 45%) 33% (27%, 38%)
Prior only 29 9% (-3%, 19%) 7% (0%, 14%) 28 9% (-4%, 20%) 8% (0%, 15%)
Current and prior 30 20% (12%, 27%) 18% (13%, 22%) 29 20% (12%, 27%) 18% (14%, 23%)
Delta 30 -18% (-26%, -11%) -17% (-24%, -11%) 29 -18% (-25%, -10%) -17% (-24%, -10%)


Supplementary Table 23: Sensitivity of pooled estimates for influenza B when restricted to
northern hemisphere studies


Original model Sensitivity model


N Random Effect Fixed Effect N Random Effect Fixed Effect


Current only 22 54% (49%, 59%) 54% (49%, 59%) 21 54% (49%, 59%) 54% (49%, 59%)
Prior only 22 21% (12%, 29%) 21% (12%, 29%) 21 21% (12%, 29%) 21% (12%, 29%)
Current and prior 22 47% (41%, 53%) 47% (43%, 51%) 21 46% (40%, 52%) 46% (42%, 50%)
Delta 22 -7% (-14%, 0%) -7% (-14%, 0%) 21 -8% (-15%, -1%) -8% (-15%, -1%)
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7.5 Restriction to outpatient populations


Because concern exists that patients recruited through outpatient surveillance may differ systematically
from patients identified through inpatient surveillance, pooled VE estimates were recalculated
removing studies with inpatient populations or with a mixed inpatient/outpatient population.
Restriction to outpatient studies, only, had minimal impact on pooled estimates.


Supplementary Table 24: Sensitivity of pooled estimates when restricted to outpatient studies,
A(H1N1)pdm09


Original model Sensitivity model


N Random Effect Fixed Effect N Random Effect Fixed Effect


Current only 19 58% (48%, 66%) 57% (50%, 63%) 14 59% (48%, 68%) 57% (50%, 63%)
Prior only 19 33% (21%, 43%) 33% (24%, 41%) 14 33% (22%, 43%) 33% (23%, 41%)
Current and prior 19 53% (44%, 60%) 51% (46%, 56%) 14 52% (43%, 60%) 50% (45%, 55%)
Delta 19 -9% (-16%, -1%) -9% (-16%, -1%) 14 -10% (-18%, -2%) -10% (-18%, -2%)


Supplementary Table 25: Sensitivity of pooled estimates when restricted to outpatient studies,
A(H3N2)


Original model Sensitivity model


N Random Effect Fixed Effect N Random Effect Fixed Effect


Current only 30 37% (29%, 45%) 33% (28%, 39%) 23 37% (27%, 45%) 33% (27%, 38%)
Prior only 29 9% (-3%, 19%) 7% (0%, 14%) 22 13% (1%, 23%) 11% (3%, 18%)
Current and prior 30 20% (12%, 27%) 18% (13%, 22%) 23 19% (10%, 26%) 17% (13%, 22%)
Delta 30 -18% (-26%, -11%) -17% (-24%, -11%) 23 -18% (-27%, -9%) -17% (-24%, -10%)


Supplementary Table 26: Sensitivity of pooled estimates when restricted to outpatient studies,
influenza B


Original model Sensitivity model


N Random Effect Fixed Effect N Random Effect Fixed Effect


Current only 22 54% (49%, 59%) 54% (49%, 59%) 17 55% (49%, 60%) 55% (49%, 60%)
Prior only 22 21% (12%, 29%) 21% (12%, 29%) 17 23% (13%, 32%) 23% (14%, 32%)
Current and prior 22 47% (41%, 53%) 47% (43%, 51%) 17 48% (41%, 55%) 48% (44%, 52%)
Delta 22 -7% (-14%, 0%) -7% (-14%, 0%) 17 -6% (-13%, 1%) -6% (-13%, 1%)


Supplementary Table 27: Sensitivity of pooled estimates when restricted to outpatient studies,
B/Victoria


Original model Sensitivity model


N Random Effect Fixed Effect N Random Effect Fixed Effect


Current only 4 60% (35%, 75%) 60% (35%, 75%) 4 60% (35%, 75%) 60% (35%, 75%)
Prior only 4 17% (-15%, 40%) 17% (-15%, 40%) 4 17% (-15%, 40%) 17% (-15%, 40%)
Current and prior 4 50% (29%, 64%) 48% (30%, 62%) 4 50% (29%, 64%) 48% (30%, 62%)
Delta 4 -15% (-45%, 15%) -15% (-45%, 15%) 4 -15% (-45%, 15%) -15% (-45%, 15%)
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Supplementary Table 28: Sensitivity of pooled estimates when restricted to outpatient studies,
B/Yamagata


Original model Sensitivity model


N Random Effect Fixed Effect N Random Effect Fixed Effect


Current only 8 56% (39%, 68%) 57% (46%, 65%) 8 56% (39%, 68%) 57% (46%, 65%)
Prior only 9 38% (25%, 49%) 38% (25%, 49%) 8 38% (24%, 49%) 38% (24%, 49%)
Current and prior 9 52% (42%, 60%) 52% (45%, 58%) 8 53% (43%, 61%) 52% (45%, 59%)
Delta 9 -5% (-17%, 6%) -5% (-17%, 6%) 8 -5% (-17%, 6%) -5% (-17%, 6%)


7.6 Restriction to test-negative study designs only


The vast majority of studies contributing estimates to this review used the test-negative
design, which incorporates certain features that put it at reduced risk of certain types of bias.
Restriction of studies to include only those that used the test-negative design had minimal
impact on pooled estimates, supporting the addition of observational studies which did not use
this design.


Supplementary Table 29: Sensitivity of pooled estimates excluding studies that did not use the
test-negative design, A(H1N1)pdm09


Original model Sensitivity model


N Random Effect Fixed Effect N Random Effect Fixed Effect


Current only 19 58% (48%, 66%) 57% (50%, 63%) 18 58% (48%, 66%) 57% (50%, 63%)
Prior only 19 33% (21%, 43%) 33% (24%, 41%) 18 33% (21%, 43%) 33% (24%, 41%)
Current and prior 19 53% (44%, 60%) 51% (46%, 56%) 18 53% (43%, 60%) 51% (46%, 56%)
Delta 19 -9% (-16%, -1%) -9% (-16%, -1%) 18 -9% (-16%, -1%) -9% (-16%, -1%)


Supplementary Table 30: Sensitivity of pooled estimates excluding studies that did not use the
test-negative design, A(H3N2)


Original model Sensitivity model


N Random Effect Fixed Effect N Random Effect Fixed Effect


Current only 19 58% (48%, 66%) 57% (50%, 63%) 18 58% (48%, 66%) 57% (50%, 63%)
Prior only 19 33% (21%, 43%) 33% (24%, 41%) 18 33% (21%, 43%) 33% (24%, 41%)
Current and prior 19 53% (44%, 60%) 51% (46%, 56%) 18 53% (43%, 60%) 51% (46%, 56%)
Delta 19 -9% (-16%, -1%) -9% (-16%, -1%) 18 -9% (-16%, -1%) -9% (-16%, -1%)


Supplementary Table 31: Sensitivity of pooled estimates excluding studies that did not use the
test-negative design, B/Yamagata


Original model Sensitivity model


N Random Effect Fixed Effect N Random Effect Fixed Effect


Current only 19 58% (48%, 66%) 57% (50%, 63%) 18 58% (48%, 66%) 57% (50%, 63%)
Prior only 19 33% (21%, 43%) 33% (24%, 41%) 18 33% (21%, 43%) 33% (24%, 41%)
Current and prior 19 53% (44%, 60%) 51% (46%, 56%) 18 53% (43%, 60%) 51% (46%, 56%)
Delta 19 -9% (-16%, -1%) -9% (-16%, -1%) 18 -9% (-16%, -1%) -9% (-16%, -1%)
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8 Publication bias


Supplementary Figure 9: Funnel plots for each pooled analysis by subtype/lineage


A-C: A(H1N1)pdm09 Current only, Prior only, Current and prior; D-F: A(H3N2) Current only, Prior only,
Current and prior; G-I: Influenza B (any lineage) Current only, Prior only, Current and prior; J-L: Influenza
B/Victoria Current only, Prior only, Current and prior; M-O: Influenza B/Yamagata Current only, Prior only,
Current and prior. |
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Supplementary Table 32: Egger’s test for publication bias
Estimate Vaccination group Egger’s test value (95% CI) p-value
A(H1N1)pdm09 Prior only -0.44% (-0.84%; -0.03%) 0.84
A(H1N1)pdm09 Current and prior -0.47% (-0.85%; -0.09%) 0.1
A(H3N2) Current only -0.33% (-0.58%; -0.08%) 0.23
A(H3N2) Prior only 0.01% (-0.27%; 0.3%) 0.41
A(H3N2) Current and prior -0.02% (-0.22%; 0.19%) 0.03
Influenza B Current only -0.71% (-0.96%; -0.46%) 0.55
Influenza B Prior only -0.39% (-0.72%; -0.06%) 0.35
Influenza B Current and prior -0.71% (-0.96%; -0.46%) 0.23
B/Victoria Current only -0.55% (-1.64%; 0.54%) 0.48
B/Victoria Prior only 0.21% (-1.25%; 1.67%) 0.59
B/Victoria Current and prior 0.07% (-0.81%; 0.95%) 0.08
B/Yamagata Current only -0.73% (-1.49%; 0.03%) 0.8
B/Yamagata Prior only -0.42% (-0.93%; 0.1%) 0.8
B/Yamagata Current and prior -0.74% (-1.23%; -0.26%) 0.96
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9 GRADE evaluation


The GRADE (Grading of Recommendations, Assessment, Development and Evaluations) system
developed by the GRADE Working Group (Schünemann, 2013) was used to grade the certainty
of the body of evidence presented by meta-analysis. Two reviewers (EJG, ER) collaboratively
assessed quality of evidence using the GRADEmethodology, synthesising evidence into summary
of findings and GRADE tables. Classification of certainty was made according to GRADE
criteria and represented as a final numerical score; Very low (1), Low (2), Moderate (3) or High
(4).


The policy question reviewed under the GRADE framework was: What evidence exists on
the effect of prior immunization on the efficacy and effectiveness of seasonal influenza vaccines,
and does it warrant a change in policy that would result in improved public health outcomes?
This question was explored separately for each influenza virus type and subtype.


Supplementary Table 33: GRADE evaluation: What is the evidence on the vaccine effectiveness of
repeated seasonal influenza vaccination against influenza A(H1N1)pdm09 across all ages?


Rating Adjustment
of score


No. studies / starting score 41 observational studies 2


Factors decreasing confidence


Limitation in study design Not seriousa 0
Inconsistency Not seriousb 0
Indirectness Not serious 0
Imprecision Not seriousc 0
Publication bias Unlikely 0


Factors increasing confidence
Large effect No 0
Dose-response No 0


Q
ua


lit
y
as
se
ss
m
en
t


Mitigated bias and confounding No 0
Final numerical score of quality of evidence 2


Conclusion We have very low confidence in the evidence that VE
against A(H1N1)pdm09 is attenuated by repeated
influenza vaccination across all ages


a Three studies of 13 included in A(H1N1)pdm09 all ages meta-analysis were judged at serious risk of bias using the
ROBINS-I tool. However, sensitivity analyses showed that the impacts of these studies on overall VE estimates
were very minimal.


b Heterogeneity was generally low within seasons and the moderate heterogeneity of pooled season estimates is
plausibly explained by differences in study setting, age inclusions, country, and vaccine match/mismatch.


c A policy decision is unlikely be different if the true effects were at either the lower or upper ends of the confidence
limits of current+prior or current only pooled estimates.
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Supplementary Table 34: GRADE evaluation: What is the evidence on the vaccine effectiveness of
repeated seasonal influenza vaccination against influenza A(H3N2) across all ages?


Rating Adjustment
of score


No. studies / starting score 41 observational studies 2


Factors decreasing confidence


Limitation in study design Not seriousa 0
Inconsistency Not seriousb 0
Indirectness Not serious 0
Imprecision Seriousc -1
Publication bias Unlikely 0


Factors increasing confidence
Large effect No 0
Dose-response No 0


Q
ua


lit
y
as
se
ss
m
en
t


Mitigated bias and confounding No 0
Final numerical score of quality of evidence 1


Conclusion We have very low confidence in the evidence that VE
against A(H3N2) is attenuated by repeated
influenza vaccination across all ages


a Four studies of 18 included in A(H3N2) all ages meta-analysis were judged at serious risk of bias using the
ROBINS-I tool. However, sensitivity analyses showed that the impacts of these studies on overall VE estimates
were minimal.


b Heterogeneity was generally low within seasons and the moderate heterogeneity of pooled season estimates is
plausibly explained by differences in study setting, age inclusions, country, and vaccine match/mismatch.


c While current+prior and current only pooled season estimates do not indicate a policy decision is likely to
be different if the true effects were at either the lower or upper ends of their confidence limits, the 2014-2015
current+prior estimate -5 (95% CI: -19, 7) crosses the null value and provides evidence that a policy decision
may be made differently if the true effects were at either the lower or upper ends of their confidence limits.
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Supplementary Table 35: GRADE evaluation: What is the evidence on the vaccine effectiveness of
repeated seasonal influenza vaccination against influenza B across all ages?


Rating Adjustment
of score


No. studies / starting score 41 observational studies 2


Factors decreasing confidence


Limitation in study design Not seriousa 0
Inconsistency Not seriousb 0
Indirectness Not serious 0
Imprecision Seriousc 2
Publication bias Unlikely 0


Factors increasing confidence
Large effect No 0
Dose-response No 0


Q
ua


lit
y
as
se
ss
m
en
t


Mitigated bias and confounding No 0
Final numerical score of quality of evidence 2


Conclusion We have very low confidence in the evidence that VE
against influenza B is attenuated by repeated
influenza vaccination across all ages


a Three studies of 13 included in influenza B all ages meta-analysis were judged at serious risk of bias using the
ROBINS-I tool. However, sensitivity analyses showed that the impacts of these studies on overall VE estimates
were very minimal.


b Overall, heterogeneity was generally low within seasons, low to moderate for pooled seasons and can be plausibly
explained by differences in study setting, age inclusions, country, and vaccine match/mismatch. Large I2 values
for current and prior estimates in the 2014-2015 and 2017-2018 seasons indicate high heterogeneity however this
can be plausibly explained by previously listed factors in addition to limited numbers of study estimates.


c A policy decision is unlikely be different if the true effects were at either the lower or upper ends of the confidence
limits of current+prior or current only pooled estimates.


Supplementary Table 36: GRADE evaluation: What is the evidence on the vaccine effectiveness of
repeated seasonal influenza vaccination against influenza B/Victoria across all ages?


Rating Adjustment
of score


No. studies / starting score 41 observational studies 2


Factors decreasing confidence


Limitation in study design Not seriousa 0
Inconsistency Not seriousb 0
Indirectness Not serious 0
Imprecision Seriousc -1
Publication bias Unlikelyb 0


Factors increasing confidence
Large effect No 0
Dose-response No 0


Q
ua


lit
y
as
se
ss
m
en
t


Mitigated bias and confounding No 0
Final numerical score of quality of evidence 1


Conclusion We have very low confidence in the evidence that VE
against influenza B/Yamagata is attenuated by repeated
influenza vaccination across all ages


a No studies of four included in B/Victoria all ages meta-analysis were judged at serious risk of bias using the
ROBINS-I tool.


b Heterogeneity was low within season specific and pooled season estimates, any heterogeneity is plausibly explained
by differences in study setting, age inclusions, country, and vaccine match/mismatch.


c Very few estimates available for each season and many seasons unrepresented.
d There is an insufficient number of study estimates for B/Victoria to make a judgement on publication bias.
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Supplementary Table 37: GRADE evaluation: What is the evidence on the vaccine effectiveness of
repeated seasonal influenza vaccination against influenza B/Yamagata across all ages?


Rating Adjustment
of score


No. studies / starting score 41 observational studies 2


Factors decreasing confidence


Limitation in study design Not seriousa 0
Inconsistency Not seriousb 0
Indirectness Not serious 0
Imprecision Seriousc -1
Publication bias Unlikelyb 0


Factors increasing confidence
Large effect No 0
Dose-response No 0


Q
ua


lit
y
as
se
ss
m
en
t


Mitigated bias and confounding No 0
Final numerical score of quality of evidence 1


Conclusion We have very low confidence in the evidence that VE
against influenza B/Yamagata is attenuated by repeated
influenza vaccination across all ages


a No studies of four included in B/Yamagata all ages meta-analysis were judged at serious risk of bias using the
ROBINS-I tool.


b Heterogeneity was low within season specific and pooled season estimates, any heterogeneity is plausibly explained
by differences in study setting, age inclusions, country, and vaccine match/mismatch.


c Very few estimates available for each season and many seasons unrepresented.
d There is an insufficient number of study estimates for B/Victoria to make a judgement on publication bias.
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Supplementary Table 38: GRADE evaluation: summary of findings
Current season only vaccination compared with current+prior season vaccination against seasonal influenza
Patients or population: anyone eligible for seasonal influenza vaccination
Settings: Northern and Southern hemisphere, inpatient and outpatient, all ages
Intervention: vaccination in the current season but not in the season immediately prior (current only)
Comparison: annual influenza vaccination (current+prior)


Pooled season VE (95%CI) Number of Certainty of the
Outcome current+prior current only ∆VE (95% CI) participants (studies) evidence (GRADE) Comments
A(H1N1)pdm09 53 (44, 60) 58 (48, 66) -9 (-16, -1) 27759 (13) 2, lowa


A(H3N2) 20 (12, 27) 37 (29, 45) -18 (-26, -11) 55135 (18) 1, very lowb


Influenza B 47 (41, 53) 54 (49, 59) -7 (-14, 0) 37736 (13) 2, lowc


B/Victoria 50 (29, 64) 60 (35, 75) -15 (-45, 15) 4634 (4) 1, very lowd


B/Yamagata 52 (42, 60) 56 (39, 68) -5 (-17, 6) 16096 (7) 1, very lowe


a We have low confidence in the evidence that VE against A(H1N1)pdm09 is attenuated by repeated influenza vaccination in all ages.
b We have very low confidence in the evidence that VE against A(H3N2) is attenuated by repeated influenza vaccination in all ages. While
current+prior and current only pooled season estimates do not indicate a policy decision is likely to be different if the true effects were at either
the lower or upper ends of their confidence limits, the 2014-2015 current+prior estimate -5 (95% CI: -19, 7) crosses the null value and provides
evidence that a policy decision may be made differently if the true effects were at either the lower or upper ends of their confidence limits.


c We have low confidence in the evidence that VE against Influenza B of any lineage is attenuated by repeated influenza vaccination in all ages.
d We have very low confidence in the evidence that VE against B/Victoria is attenuated by repeated influenza vaccination in all ages. Very few
estimates available for each season and many seasons unrepresented. There is an insufficient number of study estimates for B/Victoria to make
a judgement on publication bias.


e We have very low confidence in the evidence that VE against B/Yamagata is attenuated by repeated influenza vaccination in all ages. Very
few estimates available for each season and many seasons unrepresented. There is an insufficient number of study estimates for B/Yamagata to
make a judgement on publication bias.
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Vaccines against influenza 
WHo position paper – 
November 2012
In accordance with its mandate to provide 
guidance to Member States on health pol-
icy matters, WHO issues a series of regu-
larly updated position papers on vaccines 
and combinations of vaccines against dis-
eases that have an international public 
health impact. These papers are concerned 
primarily with the use of vaccines in 
large-scale immunization programmes; 
they summarize essential background in-
formation on diseases and vaccines, and 
conclude with the current WHO position 
on the use of vaccines worldwide.


The papers have been reviewed by exter-
nal experts and WHO staff, and are re-
viewed and endorsed by the WHO Strate-
gic Advisory Group of Experts on Immu-
nization (SAGE) (http://www.who.int/ 
immunization/sage/en). The position  
papers are designed to be used mainly by 
national public health officials and man-
agers of immunization programmes. They 
may also be of interest to international 
funding agencies, vaccine manufacturers, 
the medical community, the scientific me-
dia, and the public. A description of the 
processes followed for the development of 
vaccine position papers is available  
at http://www.who.int/immunization/ 
position_papers/position_paper_process.
pdf.


Since the publication of the previous WHO 
position paper on influenza vaccines in 
2005, there have been important develop-
ments in this field such as new data on 
the epidemiology of influenza in develop-
ing and tropical countries, new evidence 
on the consequences of influenza virus 
infection in pregnant women, and infor-
mation on pandemic as well as seasonal 
manifestations of the A(H1N1)pdm09 
strain of influenza virus. 


Note de synthèse de l’omS 
concernant les vaccins 
antigrippaux – novembre 2012
Conformément à son mandat consistant 
notamment à donner aux États Membres des 
orientations sur les questions de politique 
sanitaire, l’OMS publie une série de notes de 
synthèse régulièment actualisées sur les 
vaccins et les associations vaccinales contre 
des maladies ayant une incidence sur la santé 
publique au niveau international. Ces notes 
portent principalement sur l’utilisation des 
vaccins dans le cadre de programmes de vacci-
nation à grande échelle; elles récapitulent les 
informations générales essentielles sur les 
maladies et les vaccins considérés et présen-
tent en conclusion la position actuelle de 
l’OMS concernant leur utilisation dans le 
contexte mondial.


Ces notes ont été examinées par des spécia-
listes de l’OMS et des experts externes et sont 
également soumises à l’examen et à l’appro-
bation du Groupe stratégique consultatif d’ex-
perts de la vaccination (SAGE) de l’OMS 
(http://www.who.int/immunization/sage/fr). 
Elles sont rédigées à l’intention des respon-
sables nationaux de la santé publique et des 
administrateurs des programmes de vaccina-
tion. Elles peuvent également intéresser les 
organismes internationaux de financement, les 
fabricants de vaccins, la communauté médi-
cale, les milieux scientifiques et le public. Une 
description des processus suivis pour le 
dévleoppement des notes de synthèse sur  
les vaccins est disponible à l’adresse sui- 
vante: http://www.who.int/immunization/ 
position_papers/position_paper_process.pdf.


Depuis la publication de la précédente note de 
synthèse (antérieurement note d’information) 
de l’OMS sur les vaccins antigrippaux en 2005, 
des éléments nouveaux importants sont appa-
rus dans ce domaines comme des données sur 
l’épidémiologie de la grippe dans les pays en 
développement et les pays tropicaux, sur les 
conséquences d’une infection par le virus 
grippal chez la femme enceinte et sur les 
manifestations pandémiques et saisonnières 
de la souche A(H1N1)pdm09 de virus grippal. 
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This updated position paper, which replaces the cor-
responding 2005 document, is concerned with vaccines 
and vaccination against seasonal (epidemic) influenza. 
However, brief reference is also made to pandemic in-
fluenza and pandemic influenza vaccines as evidence to 
support seasonal influenza vaccine usage in specific 
populations at risk of severe infection.


Recommendations on the use of influenza vaccines were 
discussed by SAGE at its meetings in November 2011 
and April 2012. Evidence presented at these meetings 
can be accessed at http://www.who.int/immunization/
sage/previous/en/index.html.


Background


Epidemiology 
Influenza A and B viruses are important human respira-
tory pathogens which are transmitted mainly by drop-
lets and aerosols originating from the respiratory secre-
tions of infected people, but occasionally also through 
contact with virus contaminated fomites. Both A and B 
viruses cause seasonal influenza epidemics and out-of-
season sporadic cases and outbreaks. Influenza occurs 
globally with an annual attack rate estimated at 5%–
10% in adults and 20%–30% in children. In temperate 
climates, seasonal epidemics are experienced mainly 
during the winter while in tropical regions, influenza 
may occur throughout the year, causing outbreaks more 
irregularly. 


Influenza A viruses may also cause worldwide pandem-
ics characterized by rapid dissemination of new influ-
enza A subtypes (or strains of subtypes) that have the 
capacity for human-to-human transmission and are 
sufficiently different antigenically from recently circu-
lating influenza viruses to escape control by strain-
specific immunity in the population. Recorded since the 
middle of the 18th century, major pandemics have oc-
curred at intervals of 10–40 years. Of these pandemics, 
the 1918 pandemic of the “Spanish flu” was the most 
severe, causing an estimated 20–40 million or more 
deaths worldwide. Less severe pandemics occurred in 
1957 (“Asian flu”) and 1968 (“Hong Kong flu”). In 2009, 
global outbreaks caused by the A(H1N1) strain desig-
nated as A(H1N1)pdm09 attained pandemic propor-
tions although it gradually evolved into a seasonal pat-
tern in 2010.


The morbidity and mortality from influenza are likely 
to be underestimated in the tropics and subtropics. A 
systematic review covering 30 years of seasonal influ-
enza epidemiology in sub-Saharan Africa showed that 
on average, influenza accounted for about 10% (range 
1%–25%) of all outpatient visits and for about 6.5% 
(range 0.6%–15.6%) of hospital admissions for acute 
respiratory infections in children. However, for most of 
these countries, data were considered insufficient to al-
low prioritization of strategies for influenza prevention 
and control.1


1	 Gessner	BD	et	al.	Seasonal	influenza	epidemiology	in	sub-Saharan	Africa:	a	syste-
matic review. Lancet	Infectious	Disease,	2011,11:223–235.


Cette note de synthèse actualisée, qui remplace le document 
correspondant de 2005, porte sur les vaccins et la vaccination 
contre la grippe saisonnière (épidémique). Néanmoins, elle fait 
aussi brièvement référence à la grippe pandémique et aux 
vaccins contre cette grippe pour appuyer l’utilisation du vaccin 
contre la grippe saisonnière chez des populations spécifiques 
encourant un risque d’infection grippale grave. 


Les recommandations concernant l’utilisation des vaccins anti-
grippaux ont été discutées par le SAGE dans le cadre de ses 
réunions de novembre 2011 et d’avril 2012. Les éléments présen-
tés lors de ces réunions peuvent être consultés à l’adresse suivante: 
http://www.who.int/immunization/sage/previous/en/index.html.


Considérations générales


Épidémiologie 
Les virus grippaux de type A et B sont des agents pathogènes 
respiratoires importants pour l’homme qui se transmettent prin-
cipalement par le biais des gouttelettes et des aérosols de sécré-
tions respiratoires émis par les personnes infectées, mais aussi 
occasionnellement par contact avec du matériel contaminé par 
le virus. Les 2 types de virus sont à l’origine d’épidémies saison-
nières, de cas sporadiques et de flambées survenant hors saison 
grippale. La grippe sévit à l’échelle mondiale, avec un taux d’at-
teinte annuel estimé à 5-10% chez l’adulte et à 20-30% chez 
l’enfant. Sous les climats tempérés, les épidémies saisonnières 
surviennent principalement pendant l’hiver, tandis que dans les 
régions tropicales, la grippe peut frapper tout au long de l’année 
et déclencher des flambées de manière plus irrégulière. 


Les virus grippaux de type A peuvent aussi être à l’origine de 
pandémies mondiales caractérisées par une dissémination rapide 
de nouveaux sous-types grippaux A (ou souches de sous-types) 
capables de se transmettre d’homme à homme et suffisamment 
différents sur le plan antigénique des virus grippaux récemment 
en circulation pour échapper aux défenses immunitaires spécifi-
quement constituées contre la souche dans la population. Enre-
gistrées depuis le milieu du XVIIIe siècle, les grandes pandémies 
de grippe interviennent tous les 10-40 ans. Parmi ces pandémies 
historiques, celle de «grippe espagnole» survenue en 1918 a été 
la plus sévère, causant 20 à 40 millions de morts voire plus, selon 
les estimations, dans l’ensemble du monde. Des pandémies moins 
sévères sont apparues en 1957 («grippe asiatique») et en 1968 
(«grippe de Hong Kong»). En 2009, des flambées d’ampleur 
mondiale dues à une souche A(H1N1) appelée A(H1N1)pdm09 
ont atteint des proportions pandémiques, même si elles ont évolué 
progressivement par la suite en 2010 vers un schéma saisonnier. 


Dans les zones tropicales ou subtropicales, la morbidité et la 
mortalité dues à la grippe sont probablement sous-estimées. 
Une revue systématique couvrant 30 ans d’épidémiologie de la 
grippe saisonnière en Afrique sub-saharienne a fait apparaître 
qu’en moyenne, la grippe était à l’origine d’environ 10% (four-
chette: 1-25%) des consultations ambulatoires et d’environ 6,5% 
(fourchette: 0,6%-15,6%) des hospitalisations pédiatriques pour 
infection respiratoire aiguë. Néanmoins, pour la plupart des 
pays concernés, les données ont été considérées comme insuf-
fisantes pour que l’on donne la priorité aux stratégies visant à 
prévenir et combattre la grippe.1


1	 Gessner	BD	et	al.	Seasonal	influenza	epidemiology	in	sub-Saharan	Africa:	a	systematic	review.	
Lancet	Infectious	Disease,	2011,	11:223–235.
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Particular risk groups for influenza
Risk groups for influenza include those at increased risk 
of exposure to influenza virus as well as those at par-
ticular risk of developing severe disease, i.e. disease 
resulting in hospitalization or death.2 The former group 
includes health-care workers (HCWs) whereas groups 
at particular risk of severe influenza include pregnant 
women, children aged <5 years, the elderly, and indi-
viduals with underlying health conditions such as HIV/
AIDS, asthma, and chronic heart or lung diseases. The 
risk groups for influenza in low- and middle-income 
countries are less well defined.


Pregnant women have increased risk of severe disease 
and death from influenza; the infection may also lead 
to complications such as stillbirth, neonatal death, pre-
term delivery, and decreased birth weight.3 With the 
2009 A(H1N1)pdm strain, pregnant women in New York 
City were 7.2 times more likely to be hospitalized and 
the rate of hospitalization for severe influenza was 
4.3 times higher than for comparable non-pregnant 
women.4 The risk of severe infection in pregnancy is 
exacerbated by the presence of co-morbid conditions 
such as asthma, diabetes mellitus, and obesity.5


Children aged <5 years, and particularly those <2 years 
of age, have a high burden of influenza. A systematic 
review of the global disease burden of influenza in chil-
dren, representing studies on a total of around 8 million 
children <5 years of age, estimated that in 2008, there 
were 90 million (95%, CI 49–162 million) new cases of 
seasonal influenza, 20 million (95%, CI 13–32 million) 
cases of influenza-associated acute lower respiratory 
infections (ALRI), and 1–2 million cases of influenza-
associated severe ALRI, including 28 000–111 500 deaths. 
The great majority of deaths from influenza occurred 
in developing countries.6 However, sufficient data to es-
timate precisely the contribution of influenza to child-
hood mortality, especially in developing countries, are 
not available. 


In the USA, rates of hospitalization among pre-school-
aged children are comparable to those observed for 
persons 50–64 years of age. In one study, hospitalization 
rates among infants <6 months of age were 240/100 000, 
while rates among children 2–5 years of age were 
20/100 000 children.7


2	 See	 http://www.who.int/immunization/sage/meetings/2012/april/ 
1_Background_Paper_Mar26_v13_cleaned.pdf


3	 Omer	SB	et	al.	Maternal	influenza	immunization	and	reduced	likelihood	of	prema-
turity	and	small	for	gestational	age	births:	a	retrospective	cohort	study.	PLoS Medi-
cine,	2011,	8:e1000441.


4	 Creanga	AA	et	al.	Severity	of	2009	pandemic	influenza	A	(H1N1)	virus	infection	in	
pregnant women. Obstetrics and Gynecology,	2010,	115:717–726.


5	 Mosby	 LG	et	 al.	 2009	pandemic	 influenza	A	 (H1N1)	 in	 pregnancy:	 a	 systematic	 
review	 of	 the	 literature.	 American	 Journal	 of	 Obstetrics	 and	 Gynecology, 2011, 
205:10–18.


6	 Nair	H	et	al.	Global	burden	of	respiratory	infections	due	to	seasonal	influenza	in	
young	 children:	 a	 systematic	 review	 and	 meta-analysis.	 The Lancet, 2011, 
378:1917–1930.


7	 Neuzil	KM	et	al.	The	effect	of	influenza	on	hospitalizations,	outpatient	visits,	and	
courses	 of	 antibiotics	 in	 children.	 New	 England	 Journal	 of	 Medicine, 2000, 
342:225–231.


2	 Consulter	 http://www.who.int/immunization/sage/meetings/2012/april/ 
1_Background_Paper_Mar26_v13_cleaned.pdf


3	 Omer	SB	et	al.	Maternal	 influenza	 immunization	and	 reduced	 likelihood	of	prematurity	and	
small	for	gestational	age	births:	a	retrospective	cohort	study.	PLoS Medicine,	2011,	8:e1000441.


4	 Creanga	AA	et	al.	Severity	of	2009	pandemic	 influenza	A	(H1N1)	virus	 infection	in	pregnant	
women. Obstetrics and Gynecology,	2010,	115:717–726


5	 Mosby	LG	et	al.	2009	pandemic	influenza	A	(H1N1)	in	pregnancy:	a	systematic	review	of	the	
literature. American	Journal	of	Obstetrics	and	Gynecology,	2011,	205:10–18.


6	Nair	H	et	al.	Global	burden	of	respiratory	infections	due	to	seasonal	influenza	in	young	children:	
a systematic review and meta-analysis. The Lancet,	2011,	378:1917–1930.


7	 Neuzil	KM	et	al.	The	effect	of	 influenza	on	hospitalizations,	outpatient	visits,	and	courses	of	
antibiotics in children. New	England	Journal	of	Medicine,	2000,	342:225–231.


Groupes à risque pour la grippe
Parmi les groupes à risque pour la grippe, figurent ceux encou-
rant un risque accru d’être exposées au virus grippal et ceux 
présentant un risque particulier de contracter une forme sévère 
de la maladie, c’est-à-dire entraînant une hospitalisation ou un 
décès.2 Les premiers groupes incluent les personnels soignants 
tandis que les groupes présentant un risque particulier de 
forme grave comprennent les femmes enceintes, les enfants de 
<5 ans, les personnes âgées, les individus présentant des affec-
tions sous-jacentes comme le VIH/SIDA, de l’asthme ou une 
pathologie cardiaque ou pulmonaire chronique. Les groupes à 
risque pour la grippe sont moins bien définis dans les pays à 
revenu faible ou intermédiaire. 


Les femmes enceintes présentent un risque accru de contracter 
une forme grave ou de mourir de la grippe; l’infection grippale 
peut aussi entraîner des complications telles que mortinais-
sance, décès néonatal, prématurité ou faible poids de naissance.3 
Avec la souche A(H1N1)pdm de 2009, les femmes enceintes à 
New York avaient une probabilité 7,2 fois plus forte d’être hospi-
talisées et un taux d’hospitalisation pour une grippe sévère 
4,3 fois plus élevé que les femmes présentant des caractéris-
tiques comparables, mais non gravides.4 Le risque d’infection 
sévère pendant la grossesse est majoré par la présence d’une 
comorbidité telle qu’un asthme, un diabète ou une obésité.5


Les enfants <5 ans et plus particulièrement ceux <2 ans, sont 
lourdement touchés par la grippe. Une revue systématique de 
la charge de morbidité mondiale due à la grippe chez les enfants 
qui englobait des études portant sur près de 8 millions d’enfants 
<5 ans au total a estimé qu’en 2008, il y avait eu 90 millions 
[intervalle de confiance (IC) à 95%: 49-162 millions] de nouveaux 
cas de grippe saisonnière, 20 millions (IC à 95%: 13-32 millions) 
de cas d’infection aiguë des voies respiratoires inférieures 
(IARI) associée à la grippe et 1-2 millions de cas d’IARI sévère 
associée à la grippe, parmi lesquels 28 000-111 500 décès. La 
grande majorité des décès dus à la grippe se sont produits dans 
des pays en développement.6 Cependant, on ne dispose pas de 
données suffisantes pour estimer avec précision la contribution 
de la grippe dans la mortalité de l’enfant, en particulier dans 
les pays en développement. 


Aux États-Unis, les taux d’hospitalisation chez les enfants d’âge 
préscolaire sont comparables à ceux observés chez les personnes 
âgées de 50-64 ans. Dans une étude, on a relevé des taux d’hos-
pitalisation de 240/100 000 chez les nourrissons de <6 mois et 
de 20/100 000 chez les enfants de 2 à 5 ans.7 
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Influenza is an important contributor to mortality in 
the elderly. In urban China, 86% of the influenza-asso-
ciated excess deaths during the period 2003–2008 oc-
curred among people aged ≥65 years.8 During the pe-
riod 1976–2007, individuals aged ≥65 years consistently 
accounted for approximately 90% of all influenza-related 
deaths in the USA.9 In the UK, during the period 1999–
2010, an estimated 2.5%–8.1% of deaths among those 
aged ≥75 years were due to influenza.10 In Singapore, 
influenza-associated deaths were 11.3 times more likely 
among individuals aged ≥65 years than among the gen-
eral population.11 Estimates using all-cause excess mor-
tality models in Portugal12 and all-cause, respiratory and 
cardiovascular mortality in Australia13 also identified an 
increased influenza-associated mortality in elderly indi-
viduals. In low- and middle-income countries, influenza-
associated mortality among elderly populations may be 
several times higher than in high-income countries.14


A recent systematic review calculated a pooled inci-
dence of influenza among unvaccinated HCWs of 18.7% 
(95%, CI 16% – 22%) per season, 7.5% of which were 
symptomatic.15 In addition, HCWs may play a key role 
in nosocomial transmission of influenza viruses to 
high-risk patients under their care.


Pathogen, disease, treatment, and laboratory 
diagnosis
Influenza viruses belong to the family Orthomyxoviri-
dae and are characterized by a single-stranded, seg-
mented RNA genome. The influenza viruses are classi-
fied into types A, B and C on the basis of their nucleo-
protein, whereas the subtypes of influenza A viruses are 
determined by envelope glycoproteins possessing either 
haemagglutinin (HA) or neuraminidase (NA) activity. 
The high mutation rates of these viruses contribute to 
great variability of the HA and NA antigens. Minor mu-
tations causing small changes (“antigenic drift”) in the 
HA gene occur relatively often. Antigenic drift enables 
the virus to evade immune recognition, resulting in sea-
sonal influenza outbreaks during inter-pandemic years. 
Major changes in the HA antigen (“antigenic shift”) are 
mainly caused by the reassortment of genetic material 
(particularly the HA gene) from different A subtypes. 
Type B influenza viruses have not exhibited antigenic 


8	 Feng	L	et	al.	Influenza-associated	mortality	in	temperate	and	subtropical	Chinese	
cities,	2003–2008.	Bulletin	of	the	World	Health	Organization,	2012,	90:279–288B.


9	 Fiore	AE	et	al.	Prevention	and	control	of	influenza	with	vaccines:	Recommendations	
of	the	Advisory	Committee	on	Immunization	Practices	(ACIP),	2010.	MMWR Morbi-
dity and mortality weekly report,	2010,	59(RR	08):1–62.)


10	 Hardelid	P	et	al.	Mortality	caused	by	influenza	and	respiratorysyncytial	virus	by	age	
group	in	England	and	Wales	1999–2010.	Influenza	and	Other	Respiratory	Viruses, 
2012,	doi:	10.1111/j.1750-2659.2012.00345.x.	


11	 Chow	A	et	al.	 Influenza-associated	deaths	 in	tropical	Singapore.	Emerging	Infec-
tious Diseases,	2006,	12:114–121.


12	 Nunes	B	et	al.	Excess	mortality	associated	with	 influenza	epidemics	 in	Portugal,	
1980	to	2004.	PloS One,	2011,	6:e20661.


13	 Newall	AT	 et	 al.	 Influenza-related	 hospitalisation	 and	death	 in	Australians	 aged	
50	years	and	older.	Vaccine,	2008,	26:2135–2141.


14	 Cohen	C	et	al.	Elevated	influenza-related	excess	mortality	in	South	African	elderly	
individuals,	1998–2005.	Clinical	Infectious	Diseases,	2010,	51:1362–1369.


15	 Kuster	SP	et	al.	Incidence	of	influenza	in	healthy	adults	and	healthcare	workers:	a	
systematic review and meta-analysis. PLoS One,	2011,6:e26239.


8	 Feng	L	et	al.	Influenza-associated	mortality	in	temperate	and	subtropical	Chinese	cities,	2003–
2008. Bulletin de l’Organisation mondiale de la Santé,	2012,	90:279–288B.


9	 Fiore	AE	et	al.	Prevention	and	control	of	influenza	with	vaccines:	Recommendations	of	the	Advi-
sory	 Committee	 on	 Immunization	 Practices	 (ACIP),	 2010.	MMWR Morbidity and mortality 
weekly report,	2010,	59(RR	08):1–62.)	


10	 Hardelid	P	et	al.	Mortality	caused	by	influenza	and	respiratorysyncytial	virus	by	age	group	in	
England	 and	 Wales	 1999–2010.	 Influenza	 and	 Other	 Respiratory	 Viruses,	 2012,	 doi:	
10.1111/j.1750-2659.2012.00345.x.	


11	 Chow	A	et	al.	Influenza-associated	deaths	in	tropical	Singapore.	Emerging	Infectious	Diseases, 
2006,	12:114–121.	


12	 Nunes	B	et	al.	Excess	mortality	associated	with	influenza	epidemics	in	Portugal,	1980	to	2004.	
PloS One,	2011,	6:e20661.


13	 Newall	AT	et	al.	Influenza-related	hospitalisation	and	death	in	Australians	aged	50	years	and	
older. Vaccine,	2008,	26:2135–2141.


14	 Cohen	C	et	al.	Elevated	influenza-related	excess	mortality	in	South	African	elderly	individuals,	
1998–2005.	Clinical	Infectious	Diseases,	2010,	51:1362–1369.


15	 Kuster	SP	et	al.	Incidence	of	influenza	in	healthy	adults	and	healthcare	workers:	a	systematic	
review and meta-analysis. PLoS One,	2011,	6:e26239.


La grippe contribue de manière importante à la mortalité des 
personnes âgées. Dans la Chine urbaine, 86% des décès excé-
dentaires associés à la grippe survenus entre 2003 et 2008 ont 
concerné des personnes ≥ 65 ans.8 Sur la période 1976-2007, la 
tranche d’âges ≥65 ans a représenté régulièrement 90% environ 
des décès dus à la grippe aux États-Unis.9 Au Royaume-Uni, sur 
l’intervalle 1999-2010, on estime que 2,5 à 8,1% des décès 
touchant des personnes ≥75 ans étaient dus à la grippe.10 À 
Singapour, la probabilité de décès lié à la grippe était 11,3 fois 
plus forte chez les individus ≥65 ans que dans la population 
générale.11 Des estimations faisant appel à des modèles de l’ex-
cès de mortalité toutes causes confondues au Portugal12 et à la 
mortalité toutes causes respiratoires et cardiovasculaires 
confondues en Australie13 ont aussi identifié une augmentation 
de la mortalité associée à la grippe chez les personnes âgées. 
Dans les pays à revenu faible ou intermédiaire, cette surmor-
talité peut être plusieurs fois supérieure à ce qu’elle est dans 
les pays à revenu élevé.14 


Dans le cadre d’une revue systématique récente, on a déterminé 
par calcul une incidence groupée de la grippe chez le personnel 
soignant non vacciné de 18,7% (IC à 95%: 16 – 22%) par saison, 
incluant 7,5% d’infections symptomatiques.15 En outre, le 
personnel soignant peut jouer un rôle clé dans la transmission 
nosocomiale des virus grippaux aux patients à haut risque dont 
ils s’occupent.


agent pathogène, maladie, traitement et diagnostic en 
laboratoire 
Les virus grippaux appartiennent à la famille des Orthomyxovi-
ridae et sont caractérisés par un génome segmenté composé 
d’ARN simple brin. Ils se répartissent en 3 types A, B et C en 
fonction de leur nucléoprotéine, tandis que les sous-types de 
virus grippal A sont déterminés par l’activité hémagglutinine 
(HA) ou neuraminidase (NA) que présentent les glycoprotéines 
d’enveloppe. Les taux de mutation élevés de ces virus contribuent 
à la grande variabilité des antigènes HA et NA. Des mutations 
mineures, à l’origine de changements de faible ampleur, («dérive 
antigénique») se produisent souvent au niveau du gène de l’hé-
magglutinine (HA). La dérive antigénique permet aux virus de 
ne pas être reconnus par le système immunitaire, d’où des flam-
bées de grippe saisonnière au cours des années inter-pandé-
miques. Les modifications majeures de l’antigène HA («dérive 
antigénique») sont dues principalement au réassortiment de 
matériel génétique (en particulier du gène de l’hémagglutinine) 
entre différents sous-types A. Les virus grippaux de type B ne 
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shifts due to the absence of viral reservoirs in animals 
and are not divided into subtypes. However, co-circula-
tion of 2 antigenically distinct lineages of influenza B 
(Victoria and Yamagata) has been reported from many 
parts of the world.16


Influenza A viruses infect a range of mammalian (e.g. 
pigs and horses) and avian species, whereas type B and 
C infections are largely restricted to humans. Only 
types A and B viruses cause human disease of any con-
cern. The majority of the currently identified 17 HA and 
10 NA subtypes of influenza A virus are maintained in 
wild avian populations, except for the new H17N10 sub-
type which has been found in bats. Humans are gener-
ally infected by virus of the subtypes H1, H2 or H3, and 
N1 or N2. 


The incubation period of influenza ranges from 1 to 
4 days, with an average of 2 days. In infants and young 
children, transmission through viral shedding may start 
shortly before onset of symptoms and last into the sec-
ond week of clinical disease, whereas in adults, viral 
shedding generally lasts for a few days only. Children 
attending day-care centres and schools are important 
transmitters of influenza in the community.17, 9


Influenza illness can include any or all of the following 
symptoms: fever, cough, sore throat, runny nose, head-
ache, muscle and joint pain and severe malaise. The 
fever and body ache may last 3–5 days and the cough 
for 2 or more weeks. In children, signs of severe dis-
ease include apnoea, tachypnea, dyspnea, cyanosis, 
poor feeding, dehydration, altered mental status, and 
extreme irritability. Secondary bacterial pneumonia 
commonly caused by Streptococcus pneumoniae, Hae-
mophilus influenzae or Staphylococcus aureus is a fre-
quent complication of influenza, particularly in elderly 
people and individuals with certain chronic diseases. 
Vaccination against Pneumococcus, or case manage-
ment of severe disease with antimicrobials, may re-
duce mortality from influenza-associated respiratory 
infections.17 


There are 2 classes of antiviral drugs for influenza: 
(i) transmembrane ion channel (M2 protein) inhibitors 
(amantadine, rimantadine) and (ii) neuraminidase in-
hibitors (oseltamivir and zanamivir, and more recently 
peramivir and laninamivir). WHO recommends neur-
aminidase inhibitors as the first-line treatment for those 
requiring antiviral therapy, as most of the currently 
circulating viruses are resistant to the M2 inhibitors. 
For high-risk individuals, NA inhibitors should be ad-
ministered early in the course of the disease.18 Among 
NA inhibitors, oseltamivir is most widely used, with ac-


16	 Belshe	RB	et	al.	Efficacy	of	live	attenuated	influenza	vaccine	in	children	against	in-
fluenza	B	viruses	by	lineage	and	antigenic	similarity.	Vaccine,	2010,	28:2149–2156.


17	 Bridges	CB	et	al.	Inactivated	influenza	vaccines.	In:	Plotkin	SA,	Orenstein	WA,	Offit	P,	
eds. Vaccines,	5th	ed.	Philadelphia,	PA.	WB	Saunders	Company,	2008:	258–290.


18 WHO	 guidelines	 for	 pharmacological	 management	 of	 pandemic	 (H1N1)	 2009	 
influenza	 and	 other	 influenza	 viruses.	 Geneva,	 World	 Health	 Organization,	 
2009.	 Available	 from	 http://www.who.int/csr/resources/publications/swineflu/ 
h1n1_use_antivirals_20090820/en/index.html;	accessed	November	2012.


subissent pas de dérive antigénique en raison de l’absence de 
réservoir animal pour le virus et ne se subdivisent pas en sous-
types. Cependant, la co-circulation de 2 lignées de virus grippaux 
B distinctes sur le plan antigénique (Victoria et Yamagata) a été 
signalée dans de nombreuses parties du monde.16 


Les virus grippaux de type A infectent divers mammifères (porcs 
et chevaux, par exemple) et des espèces aviaires, tandis que les 
infections par des virus de type B ou C se limitent dans une 
large mesure à l’homme. Seuls les virus grippaux de type A ou 
B peuvent provoquer chez l’homme une maladie préoccupante. 
La majorité des 17 sous-types de HA et des 10 sous-types de NA 
du virus grippal A actuellement identifiés restent confinés chez 
les populations d’oiseaux sauvages, à l’exception du nouveau 
sous-type H17 N10 que l’on a retrouvé chez des chauves-souris. 
Les êtres humains sont habituellement infectés par des virus 
appartenant aux sous-types H1, H2, H3 et N1 ou N2. 


La période d’incubation de la grippe dure entre 1 et 4 jours, 
soit 2 jours en moyenne. Chez le nourrisson ou le jeune enfant, 
la transmission par excrétion du virus peut commencer peu de 
temps avant l’apparition des symptômes et se prolonger durant 
la deuxième semaine de maladie clinique, tandis que chez 
l’adulte, l’excrétion virale ne dure généralement que quelques 
jours. Les enfants qui fréquentent les crèches et les écoles sont 
des sources importantes de transmission de la grippe dans les 
communautés.17, 9


La grippe clinique peut se signaler par certains ou la totalité 
des symptômes suivants: fièvre, toux, mal de gorge, écoulement 
nasal, céphalées, douleurs musculaires et articulaires et vertiges 
sévères. La fièvre et les douleurs corporelles peuvent perdurer 
pendant 3-5 jours et la toux pendant 2 semaines ou plus. Chez 
l’enfant, les signes de forme grave incluent l’apnée, la tachypnée, 
la dyspnée, la cyanose, la prise alimentaire insuffisante, la déshy-
dratation, l’altération de l’état mental et l’extrême irritabilité. 
Les pneumonies bactériennes secondaires causées par Strepto-
coccus pneumoniae, Haemophilus influenzae ou Staphylococcus 
aureus sont des complications fréquentes de la grippe, en parti-
culier chez les personnes âgées et les individus souffrant de 
certaines pathologies chroniques. La vaccination contre le 
pneumocoque ou la prise en charge des cas de maladie grave 
avec des antimicrobiens peut permettre de réduire la mortalité 
résultant des infections respiratoires associées à la grippe.17 


Il existe 2 classes de médicaments antiviraux contre la grippe: 
i) les inhibiteurs des canaux ioniques transmembranaires 
(protéine M2) (amantadine, rimantadine) et ii) les inhibiteurs 
de la neuraminidase (oseltamivir et zanamivir et plus récem-
ment peramivir and laninamivir). L’OMS recommande d’utiliser 
des inhibiteurs de la neuraminidase en tant que traitement de 
première intention pour les patients nécessitant un traitement 
antiviral, dans la mesure où la plupart des virus circulant 
actuellement sont résistants aux inhibiteurs de la M2. Chez les 
individus à haut risque, les inhibiteurs de la NA doivent être 
administrés à un stade précoce de l’évolution de la maladie.18 


16	 Belshe	RB	et	al.	Efficacy	of	live	attenuated	influenza	vaccine	in	children	against	influenza	B	vi-
ruses by lineage and antigenic similarity. Vaccine,	2010,	28:2149–2156.


17	 Bridges	 CB	 et	 al.	 Inactivated	 influenza	 vaccines.	 In:	 Plotkin	 SA,	 Orenstein	WA,	Offit	 P,	 eds. 
Vaccines,	5th	ed.	Philadelphia,	PA.	WB	Saunders	Company,	2008:	258–290.


18 WHO	guidelines	 for	 pharmacological	management	of	 pandemic	 (H1N1)	 2009	 influenza	and	
other	 influenza	 viruses. Genève, Organisation mondiale de la Santé, 2012. Disponible sur  
http://www.who.int/csr/resources/publications/swineflu/h1n1_use_antivirals_20090820/en/ 
index.html;	consulté	en	novembre	2012.	
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cumulated safety data that include treatment in young 
children and pregnant women. Early and widespread 
use of NA inhibitors has been associated with reduced 
hospitalization and mortality, particularly during the 
2009 pandemic.19 Prophylactic use of NA inhibitors or 
treatment of immunosuppressed patients are associated 
with higher probability of emergence of antiviral resis-
tance, hence careful monitoring is warranted. 


Etiological diagnosis of influenza, in particular of spo-
radic cases, requires laboratory confirmation as the 
symptoms of this disease cannot be distinguished from 
those caused by several other infectious agents. 


Diagnostic tests for influenza include viral culture, 
rapid antigen testing including “point of care” rapid 
antigen tests, immunofluorescence assays, reverse tran-
scription polymerase chain reaction (RT-PCR), and hae-
magglutination inhibition (HI). The rapid antigen tests 
can detect influenza A and/or influenza B virus within 
15 minutes. The specificity of these tests is approxi-
mately 90%–95% and their sensitivity approximately 
50%–70% when compared with viral culture or RT-PCR. 
However, the sensitivity varies, and is in general higher 
in children than in adults and higher for influenza A 
than for influenza B.20, 21


Influenza vaccines
Most of the current seasonal influenza vaccines include 
2 influenza A strains and 1 influenza B strain. Trivalent 
inactivated vaccines (TIV) and live attenuated influenza 
vaccines (LAIV) are available. A quadrivalent LAIV for 
intranasal application containing 2 influenza A strains 
and 2 influenza B strains was licensed in the USA in 
2012. The manufacture of influenza vaccines is based on 
viral propagation in embryonated eggs or appropriate 
cell cultures. To ensure optimal vaccine efficacy against 
prevailing strains in both the northern and southern 
hemispheres, the antigenic composition of the vaccines 
is revised twice annually and adjusted to the antigenic 
characteristics of circulating influenza viruses obtained 
within the WHO global influenza surveillance and  
response system (GISRS). The most recent WHO recom-
mendations are available at http://www.who.int/ 
influenza/vaccines/virus/recommendations/en/index.html.


TIVs are the only influenza vaccines licensed for vac-
cination of children <2 years of age, persons aged 
≥50 years, and for pregnant women. Non-pregnant in-
dividuals aged 2–49 years may receive either TIV or 
LAIV in accordance with national policy. The LAIV in-
fluenza vaccine manufactured in Russia is licensed for 
individuals aged ≥3 years. 


19	 Yu	H	et	al.	Effectiveness	of	oseltamivir	on	disease	progression	and	viral	RNA	shed-
ding	in	patients	with	mild	pandemic	2009	influenza	A	H1N1:	opportunistic	retros-
pective	study	of	medical	charts	in	China.	British	Medical	Journal,	2010,	341:c4779	


20 Manual	 for	 the	 laboratory	 diagnosis	 and	 virological	 surveillance	 of	 influenza.  
Geneva,	World	Health	Organization,	2011.	Available	from	http://whqlibdoc.who.int/
publications/2011/9789241548090_eng.pdf;	accessed	November	2012.


21	 Centers	for	disease	control	and	prevention,	2010.	Seasonal	 influenza.	Rapid	dia-
gnostic	 testing	 for	 influenza.	Avaible	 from	 http://www.cdc.gov/flu/professionals/
diagnosis/rapidclin.htm;	accessed	November	2012.


Parmi les inhibiteurs de la NA, l’oseltamivir est le plus large-
ment utilisé, avec des données d’innocuité qui s’accumulent, 
notamment pour le traitement des jeunes enfants et des femmes 
enceintes. L’administration précoce et à grande échelle des inhi-
biteurs de la NA s’est accompagnée d’une réduction des hospi-
talisations et de la mortalité, en particulier pendant la pandé-
mie de 2009.19 L’utilisation prophylactique de ces médicaments 
ou le traitement des personnes immunodéprimées sont associés 
à un accroissement de la probabilité d’émergence d’une résis-
tance aux antiviraux, d’où la nécessité d’une surveillance étroite. 


Le diagnostic étiologique de grippe, en particulier pour les cas 
sporadiques, requiert une confirmation en laboratoire car les 
symptômes de cette maladie sont difficiles à distinguer de ceux 
causés par plusieurs autres agents infectieux. 


Parmi les tests diagnostiques de la grippe figurent la culture 
virale, des tests antigéniques rapides, dont des tests «au point 
de soins», des épreuves d’immunofluorescence, la technique 
transcription inverse – amplification génique (RT-PCR) en 
temps réel et le test d’inhibition de l’hémagglutination (HI). Les 
tests diagnostiques rapides peuvent détecter les virus grippaux 
de type A et/ou B en 30 minutes. La spécificité de ces tests est 
de 90-95% environ et leur sensibilité de 50-70% environ par 
comparaison avec la culture virale ou la RT-PCR. Néanmoins, 
cette sensibilité est variable et en général plus forte chez les 
enfants que chez les adultes et pour la grippe A que pour la 
grippe B.20, 21


Vaccins antigrippaux 
La plupart des vaccins actuels contre la grippe saisonnière 
contiennent 2 souches grippales A et 1 souche grippale B. Des 
vaccins trivalents inactivés (VTI) et des vaccins vivants atténués 
sont disponibles. Un vaccin vivant atténué quadrivalent (renfer-
mant 2 souches grippales A et 2 souches grippales B) pour 
administration intranasale a été homologué aux Etats-Unis en 
2012. La fabrication des vaccins antigrippaux repose sur la 
propagation du virus dans des œufs embryonnés ou dans des 
cultures cellulaires appropriées. Pour garantir une efficacité 
optimale du vaccin contre les souches prévalentes dans les 
hémisphères Nord et Sud, la composition antigénique des 
vaccins est revue 2 fois par an et ajustée en fonction des carac-
téristiques antigéniques des virus grippaux circulants obtenues 
par le Système mondial OMS de surveillance de la grippe et de 
riposte (GISRS). Les recommandations de l’OMS les plus 
récentes sont disponibles à l’adresse: http://www.who.int/
influenza/vaccines/virus/recommendations/en/index.html. 


Les VTI sont les seuls vaccins antigrippaux homologués pour 
la vaccination des enfants <2 ans, des personnes ≥50 ans et des 
femmes enceintes. Les individus non gravides de 2 à 49 ans 
peuvent recevoir un VTI ou un vaccin vivant atténué selon la 
politique nationale. Le vaccin antigrippal vivant atténué fabri-
qué dans la Fédération de Russie est homologué pour les indi-
vidus ≥3 ans. 


19	 Yu	H	et	al.	Effectiveness	of	oseltamivir	on	disease	progression	and	viral	RNA	shedding	in	pa-
tients	with	mild	pandemic	2009	influenza	A	H1N1:	opportunistic	retrospective	study	of	medical	
charts in China. British	Medical	Journal,	2010,	341:c4779.	


20 Manual	for	the	laboratory	diagnosis	and	virological	surveillance	of	influenza. Genève, Organi-
sation	 mondiale	 de	 la	 Santé,	 2011.	 Disponible	 sur	 http://whqlibdoc.who.int/publications/ 
2011/9789241548090_eng.pdf;	consulté	en	novembre	2012.	


21	 Centers	for	disease	control	and	prevention,	2010.	Seasonal	influenza,	rapid	diagnostic	testing	
for	 influenza.	 Disponible	 sur	 http://www.cdc.gov/flu/professionals/diagnosis/rapidclin.htm;	
consulté en novembre 2012.


6.4_Influenza


SAGE meeting October 2021 6



http://www.who.int/influenza/vaccines/virus/recommendations/en/index.html

http://www.who.int/influenza/vaccines/virus/recommendations/en/index.html

http://whqlibdoc.who.int/publications/2011/9789241548090_eng.pdf

http://whqlibdoc.who.int/publications/2011/9789241548090_eng.pdf

http://www.cdc.gov/flu/professionals/diagnosis/rapidclin.htm





rElEVE EPIdEMIOlOgIquE hEbdOMadaIrE, No 47, 23 NOVEMbrE 2012 467


Influenza vaccination is recommended annually to en-
sure optimal match between the vaccine and prevailing 
influenza strains, and because, unlike the long-lasting, 
strain-specific immunity following natural infection, 
influenza vaccines induce protection of relatively short 
duration, particularly in the elderly.17 


Trivalent inactivated influenza vaccines 
There are 3 types of TIVs: whole virus vaccines, split 
virus vaccines, and subunit vaccines. In most countries, 
whole virus vaccines have been replaced by less reac-
togenic split virus vaccines and subunit vaccines. In 
split virus vaccines, the virus has been disrupted by a 
detergent whereas in subunit vaccines, the HA and NA 
antigens have been purified by removal of other viral 
components. In order to enhance immunogenicity, some 
current formulations of TIV include adjuvants such as 
oil-in-water adjuvants or virosomes. Most multi-dose 
vials of TIV contain the preservative thiomersal; limited 
supplies of TIV in thiomersal-free, single-vial and pre-
filled syringes are available, but at higher cost. 


The vaccines should be kept at 2–8 °C and be protected 
from light. Freezing must be avoided. The potency of 
TIVs is determined using immunological assays such 
as single radial immunodiffusion of purified HA against 
a HA-specific antiserum. TIV for individuals aged 
≥3 years contain 15µg of each of the 3 HA subtypes per 
dose, whereas for children aged 6–36 months of age the 
corresponding HA concentration is either 7.5µg or 15µg 
per dose. Current TIVs are not licensed for children 
<6 months of age. In some countries an intradermally 
administered TIV formulation containing 9µg of HA per 
vaccine strain is licensed for use in adults aged  
18–64 years. A TIV adjuvanted with an oil-in-water 
emulsion (MF59) is licensed in some countries for  
elderly individuals (>65 years of age). Similarly, a for-
mulation of TIV containing 60µg of HA per included 
strain has been licensed in the USA, mainly for use in 
persons aged ≥65 years.9 


TIVs intended for intramuscular use are injected into the 
deltoid muscle (for vaccinees aged >1 year) or the an-
tero-lateral aspect of the thigh (for vaccinees aged 
6–12 months). Previously unvaccinated children aged 
<9 years should receive 2 injections, administered at least 
1 month apart. A single dose of the vaccine is appropri-
ate for school children aged ≥9 years and healthy adults. 


Inactivated influenza vaccines appear not to interfere 
with concomitantly administered vaccines of the rou-
tine childhood immunization programme. 


Serological correlates of protection for TIVs
In general, HI antibody titers of 1:40 or greater have 
been shown to provide 50% efficacy of protection in 
healthy adults and this concentration of vaccine-in-
duced anti-HI is used as a correlate of protection dur-
ing assessments of vaccines for registration.17 


Il est recommandé de se faire vacciner contre la grippe chaque 
année pour garantir une correspondance optimale entre le 
vaccin et les souches grippales prévalentes et parce qu’à la diffé-
rence de l’immunité spécifique à une souche et durable induite 
par une infection naturelle, la protection conférée par les 
vaccins antigrippaux, notamment chez les personnes âgées, a 
une durée relativement courte.17 


Vaccins antigrippaux trivalents inactivés
Il existe 3 types de VTI: les vaccins à virus entier, les vaccins à 
virus fragmenté et les vaccins sous-unitaires. Dans la plupart 
des pays, les vaccins à virus entier ont été remplacés par des 
vaccins à virus fragmentés ou sous-unitaires moins réactogènes. 
Dans le cas des vaccins à virus fragmenté, le virus a été disso-
cié au moyen d’un détergent, tandis que dans celui des vaccins 
sous-unitaires, les antigènes HA et NA ont été purifiés en élimi-
nant les autres constituants viraux. Pour obtenir une plus 
grande immunogénicité, certaines formulations actuelles de VTI 
contiennent des adjuvants (émulsion huile dans l’eau ou viro-
somes , par exemple). La plupart des flacons multidoses de VTI 
contiennent l’agent conservateur thiomersal; il est possible de 
se s’approvisionner de manière limitée en VTI exempt de thio-
mersal sous forme de flacons monodose ou de seringues 
préremplies, mais pour un coût plus élevé. 


Les vaccins doivent être conservés entre 2 et 8 °C et protégés 
de la lumière. Il faut éviter de les congeler. L’activité des VTI 
est déterminée par des épreuves immunologiques telles que 
l’immunodiffusion radiale de l’hémagglutinine HA purifiée face 
à un antisérum spécifique de HA. Les VTI destinés aux indivi-
dus ≥3 ans contiennent 15 µg de chacun des 2 sous-types HA 
par dose, tandis que pour les enfants âgés de 6 à 36 mois, la 
concentration de HA correspondante est de 7,5 µg ou de 15 µg 
par dose. Les VTI actuels ne sont pas homologués pour les 
enfants de <6 mois. Dans certains pays, une formulation de VTI 
administrée par voie intradermique et contenant 9 µg of HA 
par souche vaccinale est homologuée pour la vaccination des 
adultes de 18 à 64 ans. Un VTI adjuvanté avec une émulsion 
huile dans l’eau (MF59) est homologué dans certains pays pour 
les individus âgés (>65 ans). De même, une formulation de VTI 
renfermant 60 µg de HA par souche incluse a été homologuée 
aux Etats-Unis, à l’intention principalement des personnes de 
≥65 ans.9


Les VTI destinés à une administration intramusculaire sont 
injectés dans le deltoïde (vaccinés âgés >1 an) ou dans la face 
antéro-latérale de la cuisse (vaccinés de 6 à 12 mois). Les enfants 
de <9 ans n’ayant pas été vaccinés antérieurement recevront 
2 injections, espacées d’au moins 1 mois. Une dose unique de 
vaccin convient pour les enfants scolarisés de ≥9 ans et les 
adultes en bonne santé. 


Les vaccins antigrippaux inactivés n’interfèrent pas avec les 
vaccins du programme de vaccination systématique de l’enfant 
administrés en même temps. 


Corrélations entre la sérologie et la protection par les VTI
D’une manière générale, il a été montré que la présence de titres 
d’anticorps anti-HI ≥ 1:40 fournissait une protection efficace à 
50% chez les adultes en bonne santé et cette concentration 
d’anticorps anti-HI induite par la vaccination est utilisée comme 
corrélat de la protection dans le cadre de l’évaluation des 
vaccins en vue de leur enregistrement.17 
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Efficacy/effectiveness22 of influenza vaccines
The reported efficacy/effectiveness of influenza vaccines 
varies substantially with factors such as the case defini-
tion (e.g. laboratory-confirmed influenza disease or the 
less specific influenza-like illness (ILI), and with the 
match between the vaccine strains and prevailing influ-
enza strains.


Efficacy/effectiveness of TIV in pregnancy  
and in different age groups
Influenza vaccination in pregnancy will protect both 
pregnant women and their newborns against influenza. 
The quality of scientific evidence for the effects of TIV 
vaccination in pregnancy against influenza infection 
and severe outcomes of infection in pregnant women is 
graded in Table 1a;23 similarly, Table 1b24 provides grad-
ing of the evidence for the effects of TIV against influ-
enza infection and severe outcomes of infection in  
infants <6 months of age. The scientific evidence for the 
ability of TIV to prevent influenza infection in children 
aged 6 months to 2 years and in children aged 2–6 years 
is provided in Tables 2a and 2b, respectively.25, 26


Limited data indicate that immunization of children 
and adolescents may confer protection not only of the 
vaccinees, but also indirect protection of unvaccinated 
household members (herd immunity) and community 
contacts.27


When the vaccine strains closely match the circulating 
influenza viruses, efficacy rates in individuals younger 
than 65 years of age typically range from 70% to 90%,9 
whereas the efficacy of TIV to prevent influenza infec-
tion in individuals aged ≥65 years is at best modest, 
irrespective of setting, population and study design. 
Grading of the scientific evidence for efficacy/effective-
ness of TIV in the elderly is presented in Table 3.28 An 
increased antibody response in individuals aged 
≥65 years, as compared to the response to standard 
TIVs, is elicited by the high-dose formulation of TIV 


22 Efficacy measures how well a vaccine works in clinical trials, whereas effectiveness 
relates	to	how	well	it	works	when	used	in	routine	immunization	programmes.


23	 Grading	of	scientific	evidence	–	Table	1a.	Is	inactivated	influenza	vaccine	versus	
no	 intervention	 or	 non-influenza	 vaccine	 in	 pregnant	 women	 effective	 to	 
prevent	 influenza	 infection	 and	 severe	 outcomes	 of	 infection	 in	 pregnant	 
women?	 Available	 at	 http://www.who.int/immunization/position_papers/ 
influenza_grad_maternal_outcomes.pdf


24	 Grading	of	scientific	evidence	–	Table	1b.	Is	inactivated	influenza	vaccine	versus	
no	intervention	or	non-influenza	vaccine	in	pregnant	women	effective	to	pre-
vent	 influenza	 infection	 and	 severe	 outcomes	 of	 infection	 in	 infants	 below	
6	months	of	age?	Available	at	http://www.who.int/immunization/position_papers/
influenza_grad_infant_outcomes.pdf


25	 Grading	of	scientific	evidence	–	Table	2a.	 Is	 inactivated	 influenza	vaccine	versus	
placebo	or	control	vaccine	effective	to	prevent	influenza	infection	in	children	aged	
6	 months	 to	 2	 years	 of	 age?	 Available	 at	 http://www.who.int/immunization/ 
position_papers/influenza_grad_efficacy_age_6to24_months.pdf


26	 Grading	of	scientific	evidence	–	Table	2b.	 Is	 inactivated	 influenza	vaccine	versus	
placebo	 or	 control	 vaccine	 effective	 to	 prevent	 influenza	 infection	 in	 children	 
aged	 2	 to	 below	 6	 years?	 Available	 at	 	 http://www.who.int/immunization/ 
position_papers/influenza_grad_efficacy_age_2to6_years.pdf


27	 Loeb	M	et	al.	Effect	of	influenza	vaccination	of	children	on	infection	rates	in	Hutte-
rite	communities:	a	randomized	trial.	JAMA:	The	Journal	of	the	American	Medical	
Association,	2010,	303:943–950.


28	 Grading	 of	 scientific	 evidence	 –	 Table	 3.	 Is	 matched,	 inactivated	 influenza	 
vaccine	 versus	 placebo	 effective	 to	 prevent	 influenza	 infection	 in	 individuals	
aged	 65+?	 Available	 at	 http://www.who.int/immunization/position_papers/ 
influenza_grad_efficacy_elderly.pdf


Efficacités théorique/réelle22 des vaccins antigrippaux
L’efficacité théorique ou réelle rapportée des vaccins antigrip-
paux varie de manière substantielle avec des facteurs tels que 
la définition de cas [grippe clinique confirmée en laboratoire 
ou syndrome de type grippal moins spécifique (STG), par 
exemple]et le degré de correspondance entre les souches grip-
pales vaccinales et les souches grippales prévalentes. 


Efficacités théorique/réelle des VTI pendant la grossesse  
et dans différentes tranches d’âges 
La vaccination antigrippale pendant la grossesse protégera 
contre la grippe à la fois la femme enceinte et l’enfant à naître. 
La qualité des preuves scientifiques des effets du VTI contre 
l’infection grippale et les issues sévères de cette infection chez 
la femme enceinte est cotée dans le tableau 1a;23 de manière 
similaire, le Tableau 1b24 présente la cotation des preuves des 
effets du VTI contre l’infection grippale et ses issues sévères 
chez les nourrissons de <6 mois. Les preuves scientifiques de 
la capacité du VTI à prévenir cette infection chez les enfants 
âgés de 6 mois à 2 ans et chez ceux de 2 à 6 ans sont fournies 
dans les Tableaux 2a et 2b respectivement.25, 26 


Des données limitées indiquent que la vaccination des enfants 
et des adolescents peut non seulement protéger les vaccinés, 
mais aussi apporter une protection indirecte aux membres non 
vaccinés des foyers (immunité collective) et à leurs contacts 
dans la communauté.27 


Si les souches vaccinales correspondent étroitement aux virus 
grippaux en circulation, le taux d’efficacité vaccinale chez les 
individus de <65 ans se situe typiquement entre 70 et 90%,9 
tandis que l’efficacité du VTI dans la prévention de l’infection 
vaccinale chez des individus âgés ≥65ans est au mieux modeste, 
indépendamment du contexte, de la population et du type 
d’étude. La cotation des preuves scientifiques de l’efficacité 
théorique/réelle du VTI chez les personnes âgées est présentée 
dans le Tableau 3.28 Chez les individus âgés ≥65 ans, la réponse 
en anticorps suscitée par une formulation fortement dosée 
homologuée aux Etats-Unis en 2010 est plus forte que celle 


22 L’efficacité	théorique	évalue	le	fonctionnement	du	vaccin	dans	les	essais	cliniques,	tandis	que	
l’efficacité	 réelle	qualifie	son	 fonctionnement	dans	 le	cadre	des	programmes	de	vaccination	
systématique.


23	 Cotation	des	preuves	scientifiques	–	Tableau	1a.	La	vaccination	par	un	vaccin	antigrippal	inac-
tivé	est-elle	efficace	pour	prévenir	l’infection	grippale	et	les	issues	sévères	de	cette	infection	chez	
la	femme	enceinte	par	comparaison	avec	l’absence	d’intervention	ou	l’administration	d’un	vaccin	
ne	 visant	 pas	 la	 grippe?	 Disponible	 à	 l’adresse	 suivante:	 http://www.who.int/immunization/ 
position_papers/influenza_grad_maternal_outcomes.pdf


24	 Cotation	des	preuves	scientifiques	–	Tableau	1b.	La	vaccination	par	un	vaccin	antigrippal	inac-
tivé	des	femmes	enceintes	est-elle	efficace	pour	prévenir	l’infection	grippale	et	les	issues	sévères	
de	cette	infection	chez	les	enfants	de	moins	de	6	mois,	par	comparaison	avec	l’absence	d’inter-
vention	ou	l’administration	d’un	vaccin	ne	visant	pas	la	grippe?	Disponible	à	l’adresse	suivante:	
http://www.who.int/immunization/position_papers/influenza_grad_infant_outcomes.pdf


25	 Cotation	des	preuves	scientifiques	–	Tableau	2a	La	vaccination	par	un	vaccin	antigrippal	
inactivé	 est-elle	 efficace	pour	prévenir	 l’infection	grippale	 chez	 les	 enfants	de	6	mois	 à	
2 ans par comparaison avec l’administration d’un placebo ou d’un vaccin témoin?  
Disponible	 à	 l’adresse	 suivante:	 http://www.who.int/immunization/position_papers/ 
influenza_grad_efficacy_age_6to24_months.pdf


26	 Cotation	des	preuves	scientifiques	–	Tableau	2b.	La	vaccination	par	un	vaccin	antigrippal	inactivé	
est-elle	efficace	pour	prévenir	l’infection	grippale	chez	les	enfants	de	2	à	6	ans	par	comparaison	
avec	l’administration	d’un	placebo	ou	d’un	vaccin	témoin?	Disponible	à	l’adresse	suivante:	http://
www.who.int/immunization/position_papers/influenza_grad_efficacy_age_2to6_years.pdf


27	 Loeb	M	et	al.	Effect	of	influenza	vaccination	of	children	on	infection	rates	in	Hutterite	commu-
nities:	 a	 randomized	 trial.	 JAMA:	 The	 Journal	 of	 the	American	 Medical	Association, 2010, 
303:943–950.


28	 Cotation	des	preuves	scientifiques	–	Tableau	3.	La	vaccination	par	un	vaccin	antigrippal	inactive	
correspondant	 aux	 souches	 prévalentes	 est-elle	 efficace	 pour	 prévenir	 l’infection	 grippale	 
chez	 les	 individus	 de	 plus	 de	 65	 ans?	 Disponible	 à	 l’adresse	 suivante:	 http://www.who.int/ 
immunization/position_papers/influenza_grad_efficacy_elderly.pdf
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which was licensed in the USA in 2010.9 In addition, the 
risk of hospitalization for influenza or pneumonia in 
elderly people was 25% lower for an MF59-adjuvanted 
relative to non-adjuvanted TIV (relative risk = 0.75, 
95%, CI 0.57– 0.98).29


Data are limited on the vaccine efficacy/effectiveness of 
TIV in tropical regions. A randomized controlled trial 
(RCT) conducted in Thailand showed a relative risk re-
duction of ILI of 56% among adults ≥60 years living in 
the community30 whereas in Malaysia, the correspond-
ing risk reduction was 55%–76% among elderly nursing 
home residents.31 Following annual mass vaccination 
campaigns for adults aged ≥65 years in Sao Paulo, Bra-
zil, a 26% reduction in age-specific mortality attribut-
able to influenza was observed.32


Efficacy/effectiveness of TIV in individuals  
with underlying medical conditions
A systematic review in 2011of studies on vaccine per-
formance among different vaccine target groups found 
limited good quality evidence of vaccine effectiveness 
in patients with chronic obstructive pulmonary disease 
and in elderly individuals with co-morbid conditions 
such as diabetes, chronic lung disease, cardiovascular 
disease, kidney or liver disease and immune suppres-
sion.33, 34 Grading of the scientific evidence for the effects 
of influenza vaccination in asthmatic patients and in 
HIV-infected patients is shown in Tables 4a and 4b,  
respectively.35, 36


Among cancer patients and transplant recipients, a 
single dose of non-adjuvanted or adjuvanted TIV elic-
ited only moderate immunological responses in both 
adults37 and children.38 Some of these studies found that 
a second vaccine dose significantly improved the pro-
portion of those acquiring serologically defined protec-
tion.37 The use of adjuvanted vaccines may prove to be 
beneficial in these individuals as demonstrated in var-


29	 Mannino	S	et	al.	Effectiveness	of	adjuvanted	influenza	vaccination	in	elderly	sub-
jects	in	northern	Italy.	American	Journal	of	Epidemiology,	2012,176:527–533.


30	 Praditsuwan	R	et	al.	The	efficacy	and	effectiveness	of	influenza	vaccination	among	
Thai elderly persons living in the community. Journal	of	the	Medical	Association	of	
Thailand,	2005,	88:256–264.


31	 Isahak	I	et	al.	Effectiveness	of	influenza	vaccination	in	prevention	of	influenza-like	
illness	among	inhabitants	of	old	folk	homes.	The	Southeast	Asian	Journal	of	Tropical	
Medicine and Public Health,	2007,	38:841–848.


32	 Antunes	JL	et	al.	Effectiveness	of	 influenza	vaccination	and	 its	 impact	on	health	
inequalities. International	Journal	of	Epidemiology,	2007,	36:1319–1326.


33	 Michiels	B	et	al.	A	systematic	review	of	the	evidence	on	the	effectiveness	and	risks	
of	 inactivated	 influenza	 vaccines	 in	 different	 target	 groups.	 Vaccine, 2011, 
29:9159–9170.


34	 Ciszewski	A	et	al.	Influenza	vaccination	in	secondary	prevention	from	coronary	is-
chaemic	events	in	coronary	artery	disease:	FLUCAD	study.	European	Heart	Journal, 
2008,	29:1350–1358.


35	 Grading	of	scientific	evidence	–	Table	4a.	 Is	 inactivated	 influenza	vaccine	versus	
placebo	 effective	 to	 prevent	 influenza-related	 asthma	 exacerbations	 in	 patients	
with	 asthma?	 Available	 at	 http://www.who.int/immunization/position_papers/ 
influenza_grad_efficacy_asthma.pdf


36	 Grading	of	scientific	evidence	–	Table	4b.	Is	inactivated	influenza	vaccine	versus	
placebo	effective	to	prevent	influenza	infection	in	individuals	living	with	HIV/
AIDS?	 Available	 at	 http://www.who.int/immunization/position_papers/ 
influenza_grad_efficacy_HIV.pdf


37	 de	Lavallade	H	et	al.	Repeated	vaccination	 is	 required	to	optimize	seroprotection	
against H1N1 in the immunocompromised host. Haematologica,	2011,	96:307–314.


38	 Meier	S	et	al.	Antibody	responses	to	natural	influenza	A/H1N1/09	disease	or	fol-
lowing	immunization	with	adjuvanted	vaccines,	in	immunocompetent	and	immu-
nocompromised children. Vaccine,	2011,	29:3548–3557.


induite par des VTI standard.9 En outre, le risque d’hospitali-
sation pour grippe ou pneumonie chez les personnes âgées 
ayant reçu un vaccin VTI renfermant l’adjuvant MF59 est infé-
rieur de 25% à celui observé après vaccination avec un VTI non 
adjuvanté (risque relatif = 0,75, IC à 95%: 0,57- 0,98).29 


On dispose de données limitées sur l’efficacité théorique/réelle 
du VTI dans les régions tropicales. Un essai contrôlé randomisé 
(ECR) réalisé en Thaïlande a mis en évidence une réduction du 
risque relatif de STG de 56% chez les adultes âgés ≥ 60 ans 
vivant dans la communauté,30 tandis qu’en Malaisie, la réduction 
du risque relevée était de 55-76% chez les résidents d’une 
maison de retraite.31 À la suite des campagnes de vaccination 
de masse menées chez les adultes âgés ≥65 ans à Sao Paulo, au 
Brésil, on a constaté une réduction de 26% de la mortalité selon 
l’âge attribuable à la grippe.32 


Efficacité théorique/réelle des VTI chez les individus  
présentant des pathologies sous-jacentes
En 2011, une revue systématique des études évaluant les perfor-
mances des vaccins parmi différents groupes cibles a relevé des 
preuves de bonne qualité mais limitées de l’efficacité réelle de 
ces vaccins chez des personnes atteintes d’une maladie pulmo-
naire obstructive chronique et chez des individus âgés présen-
tant une comorbidité telle qu’un diabète, une affection pulmo-
naire chronique, une maladie cardiovasculaire, rénale ou 
hépatique ou un état d’immunodépression.33, 34 La cotation des 
preuves scientifiques des effets de la vaccination antigrippale 
chez des sujets asthmatiques et infectés par le VIH est présen-
tée dans les Tableaux 4a et 4b respectivement.35, 36 


Chez les personnes atteintes d’un cancer ou bénéficiaires d’une 
transplantation, une dose unique de VTI adjuvanté ou non n’in-
duit qu’une réponse immunitaire modérée qu’il s’agisse d’adultes37 
ou d’enfants.38 Certaines des études examinées ont constaté 
qu’une seconde dose de vaccin augmentait significativement la 
proportion d’individus acquérant une protection sérologique-
ment établie.37 L’utilisation de vaccins adjuvantés peut s’avérer 
bénéfique chez ces individus comme le montrent diverses études 


29	 Mannino	S	et	al.	Effectiveness	of	adjuvanted	influenza	vaccination	in	elderly	subjects	in	nor-
thern Italy. American	Journal	of	Epidemiology,	2012,	176:527–533.


30	 Praditsuwan	R	et	al.	The	efficacy	and	effectiveness	of	influenza	vaccination	among	Thai	elderly	
persons living in the community. Journal	of	the	Medical	Association	of	Thailand,	2005,	88:256–
264.


31	 Isahak	I	et	al.	Effectiveness	of	influenza	vaccination	in	prevention	of	influenza-like	illness	among	
inhabitants	 of	 old	 folk	 homes.	 The	 Southeast	Asian	 Journal	 of	Tropical	Medicine	 and	Public	
Health,	2007,	38:841–848.


32	 Antunes	JL	et	al.	Effectiveness	of	influenza	vaccination	and	its	impact	on	health	inequalities.	
International	Journal	of	Epidemiology,	2007,	36:1319–1326.


33	 Michiels	B	et	al.	A	systematic	review	of	the	evidence	on	the	effectiveness	and	risks	of	inactivated	
influenza	vaccines	in	different	target	groups.	Vaccine,	2011,	29:9159–9170.


34	 Ciszewski	A	et	al.	Influenza	vaccination	in	secondary	prevention	from	coronary	ischaemic	events	
in	coronary	artery	disease:	FLUCAD	study.	European	Heart	Journal,	2008,	29:1350–1358.


35	 Cotation	des	preuves	scientifiques	–	Tableau	4a.	La	vaccination	par	un	vaccin	antigrippal	inactivé	
est-elle	efficace	pour	prévenir	les	exacerbations	de	l’ashtme	liées	à	la	grippe	chez	les	patients	
asthmatiques par comparaison avec l’administration d’un placebo? Disponible à l’adresse sui-
vante:	http://www.who.int/immunization/position_papers/influenza_grad_efficacy_asthma.pdf


36	 Cotation	des	preuves	scientifiques	–	Table	4b.	La	vaccination	par	un	vaccin	antigrippal	inactivé	
est-elle	efficace	pour	prévenir	l’infection	grippale	chez	les	personnes	vivant	avec	le	VIH/sida	par	
comparaison	avec	l’administration	d’un	placebo?	Disponible	à	l’adresse	suivante:	http://www.
who.int/immunization/position_papers/influenza_grad_efficacy_HIV.pdf


37	 de	Lavallade	H	et	al.	Repeated	vaccination	is	required	to	optimize	seroprotection	against	H1N1	
in the immunocompromised host. Haematologica,	2011,	96:307–314.


38	 Meier	S	et	al.	Antibody	responses	to	natural	influenza	A/H1N1/09	disease	or	following	immuni-
zation	 with	 adjuvanted	 vaccines,	 in	 immunocompetent	 and	 immunocompromised	 children.	
Vaccine,	2011,	29:3548–3557.
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ious studies with MF59-adjuvanted seasonal and pan-
demic A(H1N1)2009 vaccines in adults and in children 
infected with HIV.39


Efficacy/effectiveness of TIV in health-care workers 
(HCWs)
There is scientific evidence for a protective effect of 
vaccinating HCWs against influenza infection, see Grad-
ing table 5a,40 but less evidence that vaccination of 
HCWs prevents influenza morbidity and mortality in 
residents of long-term care facilities for the elderly, see 
Grading table 5b.41


Safety of TIV
TIV vaccines are generally considered safe although 
transient local reactions at the injection site occur fre-
quently (>1/100), and fever, malaise, myalgia, and other 
systemic adverse events may affect persons without 
previous exposure to the influenza vaccine antigens, 
such as young children. In a study of 791 healthy chil-
dren aged 1–15 years, post-vaccination fever was noted 
in 12% of those aged 1–5 years, 5% among those aged 
6–10 years, and 5% among those aged 11–15 years.42  
In general, such adverse events occur less frequently in 
adults.9 


A post-licensure, population-based study assessing TIV 
safety in 251 600 children aged <18 years (including 
8476 vaccinations in children aged 6–23 months) did 
not reveal evidence of important medically-attended 
events associated with TIV.43 Similarly, no new safety 
concerns emerged after a review of 15 years of post-
licensure surveillance data covering nearly 750 million 
TIV vaccinations in the USA.44


RCTs from the USA and Bangladesh analyzing the safety 
of influenza vaccination in pregnancy found no sig-
nificant adverse reactions, and no fetal, perinatal, or 
infant complications among offspring of vaccinated 
women.45, 46 For grading of the scientific evidence on the 


39	 Palma	 P	 et	 al.	 Safety	 and	 immunogenicity	 of	 a	monovalent	MF59®-adjuvanted	 
A/H1N1	 vaccine	 in	 HIV-infected	 children	 and	 young	 adults.	 Biologicals, 2012, 
40:134–139.	


40	 Grading	of	 scientific	evidence	–	Table	5a.	 Is	 influenza	vaccine	versus	placebo	or	
non-influenza	vaccine	in	health	care	worker	effective	to	prevent	influenza	infection	
of	health	care	worker	themselves?	Available	at	http://www.who.int/immunization/
position_papers/influenza_grad_efficacy_HCW.pdf


41	 Grading	of	scientific	evidence	–	Table	5b.	Is	influenza	vaccine	versus	no	intervention	
in	health	care	worker	effective	to	prevent	influenza	morbidity	and	mortality	in	resi-
dents	of	 long	 term	care	 facilities	 for	 the	elderly?	Available	at	http://www.who.int/ 
immunization/position_papers/influenza_grad_impact_elderly_HCW_vaccination.
pdf


42	 Neuzil	KM	et	al.	Efficacy	of	inactivated	and	cold-adapted	vaccines	against	influenza	
A	infection,	1985	to	1990:	the	pediatric	experience.	The	Pediatric	Infectious	Disease	
Journal,	2001,	20:733–740.


43	 France	EK	et	al.	Safety	of	the	trivalent	inactivated	influenza	vaccine	among	children:	
a population-based study. Archives	of	Pediatrics	&	Adolescent	Medicine,	2004,	158:	
1031–1036.


44	 Vellozzi	C	et	al.	Safety	of	trivalent	inactivated	influenza	vaccines	in	adults:	background	
for	pandemic	influenza	vaccine	safety	monitoring.	Vaccine,	2009,	27:2114–2120.


45	 Englund	JA	et	al.	Maternal	immunization	with	influenza	or	tetanus	toxoid	vaccine	
for	passive	antibody	protection	in	young	infants.	The	Journal	of	Infectious	Diseases, 
1993,	168:647–656.


46	 Zaman	K	et	al.	Effectiveness	of	Maternal	Influenza	Immunization	in	Mothers	and	
Infants.	New	England	Journal	of	Medicine,	2008,	359:1555–1564.


portant sur l’administration de vaccins contre la grippe saison-
nière ou pandémique A(H1N1)2009 renfermant du MF59 comme 
adjuvant chez des adultes et des enfants infectés par le VIH.39 


Efficacité théorique/réelle des VTI chez le personnel  
soignant 
Il existe des preuves scientifiques d’un effet protecteur de la 
vaccination du personnel soignant contre l’infection grippale 
(voir Tableau de cotation 5a40), mais il est moins prouvé que 
cette vaccination prévienne la morbidité et la mortalité parmi 
les résidents des unités de soins de longue durée pour personnes 
âgées (voir Tableau de cotation 5b).41 


Innocuité des VTI 
Les vaccins du type VTI sont généralement considérés comme sans 
danger, même si les réactions locales transitoires au point d’injec-
tion sont relativement fréquentes (>1/100) et si les vaccinés n’ayant 
jamais été exposés auparavant aux antigènes grippaux contenus 
dans le vaccin, comme les jeunes enfants, peuvent présenter de la 
fièvre, des vertiges, une myalgie ou d’autres effets indésirables 
systémiques. Dans une étude portant sur 791 enfants en bonne 
santé de 1 à 15 ans, on a observé de la fièvre suite à la vaccination 
chez 12% des enfants de 1-5 ans, chez 5% des enfants de 6-10 ans 
et chez 5% des enfants de 11-15 ans.42 En général, ces manifestations 
indésirables apparaissent moins fréquemment chez les adultes.9 


Une étude post-homologation en population, évaluant l’inno-
cuité des VTI chez 251 600 enfants âgés <18 ans (dont 8476 
enfants de 6 à 23 mois), n’a fait apparaître aucun élément en 
faveur d’une association entre ce type de vaccin et des événe-
ments importants nécessitant le recours à un médecin.43 De 
même, aucune préoccupation quant à l’innocuité de ces vaccins 
n’a émergé de la revue de 15 années de données de surveillance 
post-homologation, couvrant près de 750 millions de vaccina-
tions par un VTI aux États-Unis.44 


Des ERC menés aux États-Unis et au Bangladesh sur l’innocuité 
de la vaccination antigrippale pendant la grossesse n’ont relevé 
aucune réaction indésirable notable et aucune complication au 
stade fœtal, périnatal ou infantile chez la descendance des 
femmes vaccinées.45, 46 Pour la cotation des preuves scientifiques 


39	 Palma	P	et	al.	Safety	and	immunogenicity	of	a	monovalent	MF59®-adjuvanted	A/H1N1	vaccine	
in	HIV-infected	children	and	young	adults.	Biologicals,	2012,	40:134-139.	


40 Cotation	des	preuves	scientifiques	–	Tableau	5a.	La	vaccination	du	personnel	soignant	par	un	
vaccin	antigrippal	inactivé	est-elle	efficace	pour	prévenir	l’infection	grippale	chez	les	membres	de	
ce personnel par comparaison avec l’administration d’un placebo ou d’un vaccin ne visant pas la 
grippe?	 Disponible	 à	 l’adresse	 suivante:	 http://www.who.int/immunization/position_papers/ 
influenza_grad_efficacy_HCW.pdf


41	 Cotation	des	preuves	scientifiques	–	Tableau	5b.	La	vaccination	du	personnel	soignant	par	un	
vaccin	antigrippal	inactivé	est-elle	efficace	pour	prévenir	la	morbidité	et	la	mortalité	dues	à	la	
grippe	chez	les	résidents	des	unités	de	soins	de	longue	durée	destinées	aux	personnes	âgées	
par	comparaison	avec	l’absence	d’intervention?	Disponible	à	l’adresse	suivante:	http://www.
who.int/immunization/position_papers/influenza_grad_impact_elderly_HCW_vaccination.pdf


42	 Neuzil	KM	et	al.	Efficacy	of	inactivated	and	cold-adapted	vaccines	against	influenza	A	infection,	
1985	to	1990:	the	pediatric	experience.	The	Pediatric	Infectious	Disease	Journal,	2001,	20:733–
740.


43	 France	EK	et	al.	Safety	of	the	trivalent	inactivated	influenza	vaccine	among	children:	a	popula-
tion-based study. Archives	of	Pediatrics	&	Adolescent	Medicine,	2004,	158:	1031–1036.


44 Vellozzi	 C	 et	 al.	 Safety	 of	 trivalent	 inactivated	 influenza	 vaccines	 in	 adults:	 background	 for	
pandemic	influenza	vaccine	safety	monitoring.	Vaccine,	2009,	27:2114–2120.


45	 Englund	JA	et	al.	Maternal	immunization	with	influenza	or	tetanus	toxoid	vaccine	for	passive	
antibody	protection	in	young	infants.	The	Journal	of	Infectious	Diseases,	1993,	168:647–656.


46	 Zaman	K	et	al.	Effectiveness	of	Maternal	Influenza	Immunization	in	Mothers	and	Infants.	New 
England	Journal	of	Medicine,	2008,	359:1555–1564.
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safety of influenza vaccines in pregnancy, see Grading 
table 6.47


No vaccines against seasonal (epidemic) influenza con-
tain the AS03-adjuvant which has been associated with 
rare cases of narcolepsy/cataplexy following large-scale 
use of an AS03-adjuvanted pandemic H1N1 vaccine, pri-
marily in the Nordic countries.48


During some influenza seasons, TIVs have been associ-
ated with a slight increase in the risk of Guillain-Barré 
syndrome (GBS) in older adults, estimated at approxi-
mately 1 additional case per 1 million persons vacci-
nated.49 Precautions for TIV vaccination include GBS 
<6 weeks after a previous dose of influenza vaccine 
and moderate or severe acute illness with or without 
fever. Administration of TIV is contraindicated in cases 
of severe allergic reaction (e.g. anaphylaxis) after a 
previous dose or to a vaccine component, including egg 
protein. 


Live attenuated influenza vaccines (LAIV)
For over 50 years, nasal application of LAIV has been 
used successfully in the Russian Federation. The cur-
rent trivalent lyophilized Russian vaccine is based on 
cold-adapted, live attenuated viruses derived from a 
subtype A donor strain which is reassorted with the 
recommended seasonal A(H1N1) and A(H3N2) vaccine 
strains. These influenza A vaccine strains are com-
bined with a similar reassortant of seasonal B virus. 
The temperature-sensitive vaccine viruses replicate 
well in the cooler environment of the nasopharynx, 
but poorly at body temperature in the lower respira-
tory tract.


In 2003, a trivalent live attenuated, cold-adapted in-
fluenza vaccine (CAIV-T), based on a different attenu-
ated subtype-A donor strain was licensed in the USA 
for intranasal use in healthy individuals aged 2–49 
years. This single-dose packaged preservative-free 
LAIV must be kept refrigerated (2–8 °C). The manu-
facturer recommends 1 dose only, except for children 
aged 2–8 years who did not receive any seasonal in-
fluenza vaccine during the previous influenza season; 
those children should receive 2 doses at least 4 weeks 
apart.


LAIV efficacy/effectiveness


A series of controlled trials on the efficacy of the tri-
valent Russian LAIV involving nearly 130 000 children 
aged 3–15 years showed that the incidence of influenza-
like illness was approximately 30%–40% lower in the 


47	 Grading	of	scientific	evidence	–	Table	6.	Is	influenza	vaccines	safe	for	use	in	pre-
gnant	 women?	 Available	 at	 http://www.who.int/immunization/position_papers/ 
influenza_grad_safety_pregnancy.pdf


48	 Partinen	M	et	al.	Increased	incidence	and	clinical	picture	of	childhood	narcolepsy	
following	the	2009	H1N1	pandemic	vaccination	campaign	 in	Finland.	PLoS	One,	
2012,	7:e33723.


49	 Juurlink	DN	et	al.	Guillain-Barré	syndrome	after	influenza	vaccination	in	adults:	a	
population-based study. Archives	of	Internal	Medicine,	2006,	166:2217–2221.


de l’innocuité des vaccins antigrippaux pendant la grossesse, se 
référer au Tableau de cotation 6.47 


Aucun vaccin contre la grippe saisonnière (épidémique) ne 
contient l’adjuvant AS03, qui a été associé à de rares cas de 
narcolepsie/cataplexie suite à l’administration à grande échelle 
d’un vaccin contre la grippe pandémique H1N1 adjuvanté avec 
de l’AS03, principalement dans les pays nordiques.48 


Au cours de certaines saisons grippales, les vaccins de type VTI 
ont été associés à une légère augmentation du risque de syndrome 
de Guillain-Barré (SGB) chez les adultes d’un certain âge, estimée 
à 1 cas supplémentaire environ pour 1 million de personnes 
vaccinées.49 Les situations nécessitant des précautions pour la 
vaccination par un VTI sont entre autres l’apparition d’un GBS 
dans les 6 semaines suivant une dose antérieure de vaccin anti-
grippal et la présence d’une affection aiguë modérée ou sévère, 
avec ou sans fièvre. L’administration d’un VTI est contre-indiquée 
en cas de réaction allergique sévère (anaphylactique, par exemple) 
à la suite de l’administration d’une dose antérieure ou à un 
constituant du vaccin (protéines de l’œuf, par exemple). 


Vaccins antigrippaux vivants atténués 
Pendant plus de 50 ans, l’administration par voie intranasale 
d’un vaccin antigrippal vivant atténué a été pratiquée avec 
succès dans la Fédération de Russie. Le vaccin trivalent lyophi-
lisé russe actuel est préparé à partir de virus vivants atténués 
adaptés au froid, dérivés d’une souche donneuse appartenant 
au sous-type A, qui est réassortie avec les souches vaccinales 
saisonnières recommandées A(H1N1) et A(H3N2). Ces souches 
vaccinales A sont combinées à un virus de la grippe saisonnière 
B réassorti, également adapté au froid. Ces virus vaccinaux ther-
mosensibles se répliquent bien dans l’environnement relative-
ment froid du nasopharynx, mais plus difficilement dans les 
voies respiratoires inférieures à la température du corps. 


En 2003, un vaccin antigrippal vivant atténué trivalent, adapté 
au froid (CAIV-T) et préparé à partir d’une souche donneuse du 
sous-type A atténuée différente, a été homologué aux Etats-Unis 
pour être administrés par voie intranasale à des individus en 
bonne santé de 2 à 49 ans. Ce vaccin antigrippal vivant atténué 
exempt de conservateur et conditionné sous forme de dose 
unique doit être conservé en conditions réfrigérées (2-8 °C). Le 
fabricant recommande de n’utiliser qu’une dose, sauf pour les 
enfants de 2 à 8 ans n’ayant reçu aucun vaccin contre la grippe 
saisonnière au cours de la saison grippale précédente; ces enfants 
devront recevoir 2 doses, espacées de 4 semaines au moins. 


Efficacité théorique/réelle des vaccins antigrippaux vivants 
atténués
Une série d’essais contrôlés sur l’efficacité du vaccin antigrippal 
vivant atténué trivalent russe, portant sur près de 130 000 enfants 
de 3 à 15 ans, a montré que l’incidence du syndrome de type 
grippal était plus faible de 30 à 40% environ dans les groupes 


47	 Cotation	des	preuves	scientifiques	–	Tableau	6.	Les	vaccins	antigrippaux	sont-ils	sans	danger	
chez	les	femmes	enceintes?	Disponible	à	l’adresse	suivante:	http://www.who.int/immunization/
position_papers/influenza_grad_safety_pregnancy.pdf


48	 Partinen	M	et	al.	Increased	incidence	and	clinical	picture	of	childhood	narcolepsy	following	the	
2009	H1N1	pandemic	vaccination	campaign	in	Finland.	PLoS One,	2012,	7:e33723.


49	 Juurlink	DN	et	al.	Guillain-Barré	syndrome	after	influenza	vaccination	in	adults:	a	population-
based study. Archives	of	Internal	Medicine,	2006,	166:2217–2221.
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vaccinated groups than in the control groups.50 TIV and 
LAIV were found to be similarly efficacious, 50% and 
51%, respectively, in Russian adults aged ≥60 years.51 
When applied nasally, LAIV was highly efficacious fol-
lowing a single dose in adults and children >3 years of 
age.52


A Cochrane review of RCTs evaluating LAIV in healthy 
children aged >2 years found an overall efficacy against 
laboratory confirmed influenza of 82% (95%, CI 71% – 
89%) and an effectiveness against ILI of 33% (95%, CI 
28% – 38%). Inactivated vaccines had a lower efficacy 
of 59% (95%, CI 41% –71%) but similar effectiveness at 
36% (95%, CI 24% – 46%).53 LAIVs have also been found 
to provide community-wide indirect protection when 
administered to children aged 5–11 years in school-
based clinics.54 The scientific evidence for the efficacy 
of LAIV in preventing influenza infection in children 
aged 2 to <6 years is graded in Table 7.55


The efficacy/effectiveness of LAIV for protection of 
laboratory-confirmed influenza in the elderly is poorly 
documented.56


No interference with the immunogenicity of the respec-
tive vaccines was reported when the US LAIV was co-
administered with measles, mumps and rubella vaccine 
or with varicella vaccine in children aged 12–15 months.9 


No serological correlate of protection has been estab-
lished for LAIV.


Safety of LAIV
Except for transient febrile reactions occurring in <1% 
of the children after vaccination, studies on the Russian 
LAIV involving nearly 130 000 children aged 3–15 years 
did not disclose any serious adverse events.50 The ad-
verse reactions most commonly associated with the US-
manufactured LAIV were transient runny nose/nasal 
congestion and low-grade fever, although at frequencies 
close to those observed in the control groups. However, 
medically significant wheezing was increased in chil-
dren 6–23 months of age who had received LAIV, but 
was not increased in vaccinees 2–5 years of age. As a 


50 Rudenko LG et al. Clinical and epidemiological evaluation of a live, cold-adapted 
influenza vaccine for 3-14-year-olds. Bulletin of the World Health Organization, 
1996, 74:77–84.


51 Rudenko LG et al. Immunogenicity and efficacy of Russian live attenuated and US 
inactivated influenza vaccines used alone and in combination in nursing home resi-
dents. Vaccine, 2000, 19:308–318.


52 Alexandrova GI et al. Recombinant cold-adapted attenuated influenza A vaccines 
for use in children: reactogenicity and antigenic activity of cold-adapted recombi-
nants and analysis of isolates from the vaccinees. Infection and Immunity, 1984, 
44:734–739. 


53 Jefferson T et al. Vaccines for preventing influenza in healthy children. Cochrane 
Database of Systemic Reviews, 2008, 16:CD004879.


54 Glezen WP et al. Direct and indirect effectiveness of influenza vaccination delivered 
to children at school preceding an epidemic caused by 3 new influenza virus  
variants. The Journal of Infectious Diseases, 2010, 202:1626–1633.


55 Grading of scientific evidence – Table 7. Is live attenuated influenza vaccine (LAIV) 
versus placebo or no intervention effective to prevent influenza infection in chil-
dren aged 2 to below 6 years? Available at. http://www.who.int/immunization/ 
position_papers/influenza_grad_safety_LAIV_children.pdf


56 Osterholm MT et al. Efficacy and effectiveness of influenza vaccines: a systematic 
review and meta-analysis. Lancet Infectious Diseases, 2012,12:36–44. 


vaccinés que dans les groupes témoins.50 Elle a relevé des effi-
cacités similaires pour les vaccins de type VTI et vivants atté-
nués, soit 50% et 51%, respectivement, chez des adultes russes 
âgés ≥60 ans.51 Lorsqu’il était administré par voie intranasale, 
le vaccin vivant atténué était hautement efficace sous forme de 
dose unique chez l’adulte et l’enfant de >3 ans.52 


Une revue Cochrane des ECR évaluant le vaccin antigrippal vivant 
atténué chez des enfants en bonne santé âgés >2 ans a relevé une 
efficacité globale contre la grippe confirmée en laboratoire de 
82% (IC à 95%: 71 – 89%) et contre le STG de 33% (IC à 95%:  
28 – 38%). Les vaccins inactivés présentaient une efficacité plus 
faible de 59% (IC à 95%: 41-71%) contre la grippe, mais similaire 
de 36% contre le STG (IC à 95%: 24 - 46%).53 Il a été constaté que 
les vaccins antigrippaux vivants atténués procuraient une protec-
tion indirecte à l’échelle de la communauté lorsqu’ils étaient 
administrés aux enfants de 5 à 11 ans dans les dispensaires asso-
ciés aux écoles.54 La cotation des preuves scientifiques de l’effica-
cité de ces vaccins dans la prévention de l’infection grippale chez 
les enfants âgés de 2 à 6 ans est présentée dans le Tableau 4c.55 


Il existe peu d’éléments concernant l’efficacité théorique/réelle 
du vaccin vivant atténué dans la protection contre la grippe 
confirmée en laboratoire des personnes âgées.56 


Aucune interférence avec l’immunogénicité des autres vaccins 
n’a été rapportée lorsque le vaccin antigrippal vivant atténué 
américain était administré en même temps que le vaccin anti-
rougeoleux, anti-ourlien et antirubéoleux ou que le vaccin anti-
varicelleux chez des enfants âgés de 12-15 mois.9


Aucune corrélation n’a été établie entre la sérologie et la protec-
tion conférée par le vaccin antigrippal vivant atténué. 


Innocuité des vaccins antigrippaux vivants atténués 
A l’exception de réactions fébriles transitoires intervenant chez 
<1% des enfants après la vaccination, les études évaluant  
le vaccin antigrippal vivant atténué russe sur près de 
130 000 enfants de 3 à 15 ans n’ont révélé aucune manifestation 
indésirable grave.50 Les réactions indésirables les plus couram-
ment associées au vaccin vivant atténué fabriqué aux Etats-Unis 
étaient une congestion ou un écoulement nasal transitoire et 
une fièvre de bas grade, la fréquence observée de ces réactions 
dans les groupes vaccinés étant cependant proche de celle rele-
vée dans les groupes témoins. Néanmoins, on a constaté une 
augmentation du sifflement asthmatiforme médicalement signi-


50 Rudenko LG et al. Clinical and epidemiological evaluation of a live, cold-adapted influenza 
vaccine for 3-14-year-olds. Bulletin de l’Organisation mondiale de la Santé 1996, 74:77–84.


51 Rudenko LG et al. Immunogenicity and efficacy of Russian live attenuated and US inactivated 
influenza vaccines used alone and in combination in nursing home residents. Vaccine, 2000, 
19:308–318.


52 Alexandrova GI et al. Recombinant cold-adapted attenuated influenza A vaccines for use in 
children: reactogenicity and antigenic activity of cold-adapted recombinants and analysis of 
isolates from the vaccinees. Infection and Immunity, 1984, 44:734–739.


53 Jefferson T et al. Vaccines for preventing influenza in healthy children. Cochrane Database of 
Systemic Reviews, 2008, 16:CD004879.


54 Glezen WP et al. Direct and indirect effectiveness of influenza vaccination delivered to children 
at school preceding an epidemic caused by 3 new influenza virus variants. The Journal of Infec-
tious Diseases, 2010, 202:1626–1633.


55 Cotation des preuves scientifiques – Tableau 7. La vaccination par un vaccin antigrippal vivant atté-
nué est-elle efficace pour prévenir l’infection grippale chez les enfants de 2 à 6 ans par comparaison 
avec l’administration d’un placebo ou l’absence d’intervention? Disponible à l’adresse suivante: 
http://www.who.int/immunization/position_papers/influenza_grad_safety_LAIV_children.pdf


56 Osterholm MT et al. Efficacy and effectiveness of influenza vaccines: a systematic review and 
meta-analysis. Lancet Infectious Diseases, 2012, 12:36–44. 
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result, LAIV is currently not recommended for the for-
mer age group in the USA.57


Following nasal administration, children shed LAIV 
vaccine viruses for an average duration of 7–8 days 
(range1–21 days). Transmission of the vaccine virus to 
exposed non-immune persons appears to be rare and 
is without known public health significance.


In a South African RCT on the safety of LAIV in adults 
aged ≥60 years, reactogenicity events were more fre-
quent among LAIV than placebo recipients during 
11 days post-vaccination (P=0.042), symptoms including 
runny nose/nasal congestion, cough, sore throat, head-
ache, muscle aches, tiredness, and decreased appetite. 
However, rates of serious adverse events were similar 
for LAIV and placebo recipients.58


Significant adverse events or prolonged viral shedding 
have not been observed in persons belonging to risk 
groups for influenza complications following inadver-
tent exposure to LAIV. Individuals who have contact 
with persons at higher risk for influenza-related com-
plications may receive LAIV.9


Contraindications for LAIV use include asthma, ana-
phylactic reactions to eggs, a history of GBS, patients 
aged <18 years on long-term aspirin therapy, and  
advanced immunosuppression. 


Cost–effectiveness of seasonal influenza  
vaccination
Most cost–effectiveness analyses to date have focused 
on high-income countries and the results may not apply 
to low and middle income countries. Systematic reviews 
of cost–effectiveness analyses among elderly popula-
tions found influenza vaccination to be cost-effective or 
cost-saving,59 although variations in methodology be-
tween studies made comparisons difficult. Also, eco-
nomic evaluations of vaccinating children have gener-
ally found this strategy to be either cost-saving or cost-
beneficial. In the USA, a comparison of the economics 
of vaccinating children with TIV or LAIV found similar 
cost savings between the two vaccines, with an in-
creased cost for both vaccines for older versus younger 
children.60 Vaccination programmes targeting pregnant 


57	 Belshe	RB	et	al.	Live	attenuated	versus	inactivated	influenza	vaccine	in	infants	and	
young children. The	New	England	Journal	of	Medicine,	2007,	356:685–696.


58	 De	Villiers	PJ	 et	 al.	 Efficacy	and	 safety	of	 a	 live	attenuated	 influenza	vaccine	 in	
adults	60	years	of	age	and	older.	Vaccine,	2009,	28:228–234.


59	 Postma	MJ	et	al.	Further	evidence	for	favorable	cost-effectiveness	of	elderly	influen-
za	 vaccination.	 Expert	 Review	 of	 Pharmacoeconomics	 and	 Outcomes	 Research, 
2006,	6:215–227.


60	 Prosser	LA	et	al.	Health	benefits,	risks,	and	cost-effectiveness	of	influenza	vaccina-
tion	of	children.	Emerging	Infectious	Diseases,	2006,	12:	1548–1558.


ficatif chez les enfants ayant reçu le vaccin vivant atténué de 6 
à 23 mois, mais non chez ceux appartenant à la tranche d’âges 
2-5 ans. En conséquence, le vaccin antigrippal vivant atténué 
n’est actuellement pas recommandé pour la tranche d’âges 6-23 
mois aux Etats-Unis.57 


Après l’administration par voie intranasale du vaccin antigrip-
pal vivant atténué, les enfants excrètent les virus vaccinaux sur 
une durée moyenne de 7-8 jours (fourchette: 1–21 jours). La 
transmission du virus vaccinal à des personnes exposées non 
immunisées semble rare et n’a pas d’importance connue pour 
la santé publique. 


Dans le cadre d’un ECR mené en Afrique du Sud sur l’innocuité 
du vaccin antigrippal vivant atténué chez les adultes de 60 ans 
et plus, on a relevé une réactogénicité plus fréquente parmi les 
sujets vaccinés que chez ceux ayant reçu un placebo pendant les 
11 jours suivant la vaccination (p=0,042), avec des symptômes 
tels que congestion/écoulement nasal, toux, mal de gorge, cépha-
lées, douleurs musculaires, fatigue et diminution de l’appétit. 
Néanmoins, les taux de manifestations indésirables graves étaient 
similaires chez les vaccinés et les sujets ayant reçu le placebo.58 


Il n’a pas été observé de manifestation indésirable importante ou 
d’excrétion virale prolongée chez des personnes appartenant à des 
groupes à risque pour les complications grippales et ayant subi 
une exposition involontaire au vaccin antigrippal vivant atténué. 
Les individus en contact avec des personnes à haut risque pour 
les complications liées à la grippe peuvent recevoir ce vaccin.9 


Les contre-indications à l’usage du vaccin antigrippal vivant 
atténué sont entre autres l’asthme, les réactions anaphylactiques 
aux œufs, les antécédents de SGB, la prise d’un traitement au 
long cours par l’aspirine chez les <18 ans, la grossesse et un 
état avancé d’immunodépression. 


Rapport coût/efficacité de la vaccination contre  
la grippe saisonnière
La plupart des études coût/efficacité réalisées à ce jour concer-
naient principalement les pays à revenu élevé et leurs résultats 
peuvent ne pas être applicables aux pays à revenu faible ou inter-
médiaire. Des revues systématiques des analyses coût/efficacité 
pour la vaccination antigrippale chez des populations âgées ont 
constaté que cette intervention présentait un bon rapport coût/
efficacité ou entraînait des économies,59 même si des différences 
de méthodologie entre les études rendaient les comparaisons diffi-
ciles. De même, les évaluations économiques de la vaccination 
antigrippale chez l’enfant trouvent généralement que cette 
démarche est intéressante sur le plan financier ou permet d’éco-
nomiser sur les coûts. Aux Etats-Unis, une comparaison sur le plan 
économique de la vaccination des enfants par un VTI et un vaccin 
antigrippal vivant atténué a mis en évidence des coûts similaires 
pour les 2 vaccins, avec une augmentation de ces coûts dans les 2 
cas lorsqu’on passe des jeunes enfants aux enfants plus âgés.60 Il 
a été montré que les programmes de vaccination visant les femmes 


57	 Belshe	RB	et	al.	Live	attenuated	versus	inactivated	influenza	vaccine	in	infants	and	young	child-
ren. The	New	England	Journal	of	Medicine,	2007,	356:685–696.


58	 De	Villiers	PJ	et	al.	Efficacy	and	safety	of	a	live	attenuated	influenza	vaccine	in	adults	60	years	
of	age	and	older.	Vaccine,	2009,	28:228–234.


59	 Postma	MJ	et	al.	Further	evidence	for	favorable	cost-effectiveness	of	elderly	influenza	vaccina-
tion. Expert	Review	of	Pharmacoeconomics	and	Outcomes	Research,	2006,	6:215–227.


60	 Prosser	LA	et	al.	Health	benefits,	risks,	and	cost-effectiveness	of	influenza	vaccination	of	child-
ren. Emerging	Infectious	Diseases,	2006,	12:	1548–1558.
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women were shown to be cost-effective61 and vaccina-
tion of pregnant women with additional co-morbidities 
was found to be cost-saving.62


WHo position and recommendations
Although influenza vaccination aims primarily at pro-
tecting vulnerable high risk groups against severe in-
fluenza-associated disease and death, influenza causes 
considerable morbidity worldwide even beyond these 
groups and therefore represents a public health problem 
with significant socioeconomic implications.


Internationally available vaccines for the control of sea-
sonal influenza are safe and efficacious and have the 
potential to prevent significant annual morbidity and 
mortality.


Whereas reliance on supranational/regional data may 
be necessary for many countries to assess the overall 
epidemiological situation, individual national decisions 
on the use of influenza vaccines will be determined by 
national capacity and resources. To this end, country-
specific information about risk groups, disease burden 
and cost-effectiveness are important to aid national 
policy makers and health programme planners in mak-
ing informed decisions about target groups and timing 
for vaccination. 


For countries considering the initiation or expansion of 
programmes for seasonal influenza vaccination, WHO 
recommends that pregnant women should have the 
highest priority. Additional risk groups to be considered 
for vaccination, in no particular order of priority, are 
children aged 6–59 months, the elderly, individuals with 
specific chronic medical conditions, and health-care 
workers. Countries with existing influenza vaccination 
programmes targeting any of these additional groups 
should continue to do so and should incorporate im-
munization of pregnant women into such programmes. 


Pregnant women should be vaccinated with TIV at any 
stage of pregnancy. This recommendation is based on 
evidence of a substantial risk of severe disease in this 
group and evidence that seasonal influenza vaccine is 
safe throughout pregnancy and effective in preventing 
influenza in the women as well as in their young infants, 
in whom the disease burden is also high. Additional 
considerations for targeting pregnant women include 
the operational feasibility, given existing mechanisms 
for delivering tetanus toxoid vaccine to pregnant women 
in low- and middle-income countries and the opportu-
nity to strengthen maternal immunization programmes.


Children aged <6 months are not eligible to receive cur-
rently licensed influenza vaccines and should be pro-


enceintes offraient un bon rapport coût/efficacité61 et que la vacci-
nation des femmes gravides présentant d’autres comorbidités 
permettait de réaliser des économies.62 


Position et recommandations de l’omS
Même si la vaccination antigrippale vise principalement à 
protéger les groupes vulnérables à haut risque contre les mala-
dies et les décès associés aux formes graves de la grippe, cette 
dernière est à l’origine d’une morbidité considérable dans le 
monde, même en dehors de ces groupes, et représente donc un 
problème de santé publique ayant des incidences socio-écono-
miques conséquentes. 


Les vaccins disponibles à l’échelle internationale pour lutter 
contre la grippe saisonnière sont sans danger et ont la capa-
cité de prévenir une morbidité et une mortalité annuelles 
importantes. 


Bien qu’il puisse être nécessaire dans de nombreux pays de se 
fier aux données supranationales/régionales pour évaluer la 
situation épidémiologique globale, les décisions nationales indi-
viduelles concernant l’utilisation des vaccins antigrippaux 
devront dépendre des capacités et des ressources nationales. À 
cette fin, il est important que les décideurs nationaux et les 
planificateurs des programmes sanitaires disposent d’informa-
tions par pays sur les groupes à risque, la charge de morbidité 
et le rapport coût/efficacité des interventions pour prendre des 
décisions informées sur les groupes à cibler et l’organisation 
temporelle de la vaccination. 


Aux pays qui prévoient de lancer ou d’étendre des programmes 
de vaccination contre la grippe saisonnière, l’OMS recommande 
de donner la plus grande priorité aux femmes enceintes. Les 
autres groupes à risque qu’il faut envisager de vacciner sont les 
enfants de 6 à 59 mois, les personnes âgées, les individus atteints 
de certaines affections chroniques et le personnel soignant, sans 
que l’ordre dans lequel ces groupes sont mentionnés indique 
une différence de priorité. Les pays disposant déjà de programmes 
de vaccination contre la grippe visant l’un quelconque de ces 
autres groupes devront continuer de les mettre en œuvre et 
intégrer la vaccination des femmes enceintes à ces programmes. 


Les femmes enceintes devront être vaccinées avec un VTI à un 
stade quelconque de la grossesse. Cette recommandation repose 
sur des preuves d’un risque substantiel de maladie grave parmi 
ce groupe et sur des preuves de l’innocuité du vaccin contre la 
grippe saisonnière pendant toute la grossesse et de son efficacité 
dans la prévention de la grippe chez les mères et les enfants à 
naître, lesquels supportent également une forte charge de morbi-
dité. Parmi les autres considérations incitant à cibler les femmes 
enceintes, figure la faisabilité opérationnelle de cette interven-
tion, compte tenu des mécanismes existants pour la délivrance 
du vaccin à base d’anatoxine tétanique aux femmes enceintes 
dans les pays à revenu faible ou intermédiaire et de la possibi-
lité de renforcer les programmes de vaccination maternelle. 


Les enfants âgés de <6 mois La vaccination de ces enfants avec 
les vaccins antigrippaux actuellement homologués n’est pas 


61	 Jit	M	et	al.	The	cost-effectiveness	of	vaccinating	pregnant	women	against	seasonal	
influenza	in	England	and	Wales.	Vaccine,	2010,	29:115–122.


62	 Skedgel	 C	 et	 al.	An	 incremental	 economic	 evaluation	 of	 targeted	 and	 universal	 
influenza	vaccination	in	pregnant	women.	Canadian	Journal	of	Public	Health, 2011, 
102:445–450.


61	 Jit	M	et	al.	The	cost-effectiveness	of	vaccinating	pregnant	women	against	seasonal	influenza	in	
England and Wales. Vaccine,	2010,	29:115–122.


62	 Skedgel	C	et	al.	An	incremental	economic	evaluation	of	targeted	and	universal	influenza	vacci-
nation in pregnant women. Canadian	Journal	of	Public	Health,	2011,	102:445–450.
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tected against influenza through vaccination of their 
mothers during pregnancy and through ensuring vac-
cination of close contacts to limit transmission of in-
fluenza viruses to the young infant. 


Children aged 6–23 months, because of a high burden 
of severe disease in this group, should be considered a 
target group for influenza immunization when suffi-
cient resources are available and with due consideration 
for competing health priorities and operational feasibil-
ity. Preventing influenza disease in this influenza-naïve 
population is currently challenging, as effective immu-
nization requires 2 doses and is highly dependent on 
vaccine strains matching the circulating influenza vi-
ruses. Future availability of other vaccines which can 
be more effective at priming the immune response, 
whether adjuvanted or live-attenuated, will further in-
crease the benefits and potentially reduce the need for 
2 doses of influenza vaccine in this age group.


Children aged 2–5 years have a high burden of disease, 
but less than those aged <2 years. Children aged 2–5 
years respond better to vaccination with TIV than 
younger children and when available, LAIV provides 
broader and higher levels of protection in this age 
group.


Elderly persons (≥65 years of age) have the highest risk 
of mortality from influenza, and vaccination of the el-
derly has traditionally been the main focus of influenza 
vaccine policy. Elderly people continue to be an impor-
tant target for vaccination. Although increasing evi-
dence demonstrates that available influenza vaccines 
are less effective in this population compared to 
younger adults, vaccination is still the most efficacious 
public health tool currently available to protect elderly 
individuals against influenza.


Persons with specific chronic diseases are at high risk 
for severe influenza and continue to be an appropriate 
target group for vaccination. However, identification of 
these individuals and delivering vaccination are often 
challenging and require considerable effort and invest-
ment. In some settings, indigenous populations may be 
considered a priority for influenza vaccination due to 
increased risk of infection and higher than average 
rates of predisposing chronic conditions.


Health-care workers are an important priority group for 
influenza vaccination, not only to protect the individual 
and maintain health-care services during influenza 
epidemics, but also to reduce spread of influenza to 
vulnerable patient groups. Vaccination of HCWs should 
be considered part of a broader infection control policy 
for health-care facilities.


For international travelers belonging to any of the 
aforementioned risk groups, influenza vaccination 
should be part of the routine immunization programme, 
in particular during influenza seasons. 


autorisée et leur protection contre la grippe devra passer par 
la vaccination de leur mère pendant la grossesse et par celle de 
leurs contacts proches en vue de limiter la transmission des 
virus grippaux au jeune enfant. 


Les enfants âgés de 6 à 23 mois. Ce groupe supportant une forte 
charge de morbidité grave, il convient de le considérer comme 
un groupe cible pour la vaccination antigrippale lorsque les 
ressources disponibles sont suffisantes, en prenant dûment en 
compte les priorités sanitaires concurrentes et la faisabilité 
opérationnelle. La prévention de la grippe clinique dans cette 
population naïve pour cette maladie pose actuellement un défi 
car une vaccination efficace nécessite 2 doses et dépend forte-
ment de la concordance entre les souches vaccinales et les virus 
grippaux circulants. La disponibilité dans l’avenir d’autres 
vaccins, qu’ils soient adjuvantés ou vivants atténués, capables 
de déclencher plus efficacement une réponse immunitaire, 
renforcera les bénéfices de cette vaccination et réduira poten-
tiellement la nécessité d’administrer 2 doses de vaccin antigrip-
pal dans cette tranche d’âges. 


Les enfants âgés de 2 à 5 ans supportent une charge de morbi-
dité importante, mais moindre que celle qui pèse sur les enfants 
âgés <2 ans. Ils répondent mieux à la vaccination par un VTI 
que les enfants plus jeunes et lorsqu’il est disponible, le vaccin 
vivant atténué fournit une protection plus large et plus solide 
dans cette tranche d’âges. 


Les personnes âgées (≥65 ans) sont les plus exposées au risque 
de décès dû à la grippe et ont été traditionnellement la princi-
pale cible des politiques de vaccination contre cette maladie. 
Elles continuent d’être visées en priorité par la vaccination. 
Même si de plus en plus d’éléments attestent d’une moindre 
efficacité des vaccins antigrippaux disponibles dans cette popu-
lation par rapport à celle des adultes plus jeunes, la vaccination 
demeure l’outil de santé publique le plus efficace dont on 
dispose actuellement pour protéger les aînés contre la grippe. 


Les personnes atteintes de certaines maladies chroniques sont 
exposées à un risque important de forme grave de la grippe et 
continuent d’être un groupe cible approprié pour la vaccination. 
Néanmoins, l’identification de ces individus et leur vaccination 
sont souvent difficiles et nécessitent des efforts et des investis-
sements considérables. À certains endroits, les populations indi-
gènes peuvent être considérées comme prioritaires pour la 
vaccination antigrippale en raison du risque accru d’infection 
et de la fréquence supérieure à la moyenne des affections chro-
niques prédisposantes dans ces populations. 


Les personnels soignants sont un groupe prioritaire important 
pour la vaccination antigrippale, dans la perspective non seule-
ment de protéger les individus concernés et de maintenir opéra-
tionnels les services de santé pendant les épidémies grippales, 
mais également de limiter la propagation de la grippe aux 
groupes de patients vulnérables. La vaccination de ces personnels 
devra être considérée comme faisant partie des politiques plus 
larges de lutte contre l’infection dans les établissements de soins. 


Pour les voyageurs internationaux appartenant à l’un quel-
conque des groupes à risque précédemment mentionnés, la 
vaccination antigrippale devra faire partie du programme de 
vaccination systématique, notamment pendant les saisons 
grippales. 
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TIV is administered intramuscularly (except for intra-
dermal formulations). Children aged 6–35 months 
should receive a paediatric dose, and previously unvac-
cinated children aged <9 years should receive 2 injec-
tions administered at least 4 weeks apart. A single dose 
of the vaccine is appropriate for school children aged 
≥9 years and healthy adults. LAIV is given as nasal 
spray, 1 dose only, but children aged 2–8 years who have 
not received seasonal influenza vaccine during the pre-
vious influenza season should receive 2 doses, at least 
4 weeks apart. Quadrivalent influenza vaccines that 
could potentially provide wider protection against in-
fluenza B viruses are becoming available and recom-
mendations should not be limited to trivalent vaccine 
formulations.


Annual vaccination (or re-vaccination, if the vaccine 
strains are identical) is recommended, particularly for 
high-risk groups.


Apart from allergy to any of the components included 
in the vaccines, there are no contraindications to the 
use of TIV. With LAIV, apart from allergy to vaccine 
components, vaccination is contraindicated in children 
with severe asthma and in states of advanced immuno-
deficiency. Although LAIV has been found to be safe 
and efficacious for healthy adults, there is insufficient 
information on the safety of LAIV in pregnant women.


Successful introduction of influenza vaccines to healthy 
younger populations, including pregnant women and 
young children, will require effective educational pro-
grammes and communication. Another critical element 
of programme implementation for pregnant women is 
year-round availability of influenza vaccines, including 
both northern and southern hemisphere formulations. 
Strengthening of seasonal influenza programmes would 
assist in programmatic preparedness for pandemic vac-
cine introduction.


Influenza surveillance platforms are critical for moni-
toring and communicating the impact of introducing 
seasonal influenza vaccination. Modeling of the eco-
nomic consequences of vaccination in the risk groups, 
particularly in low- and middle-income countries, 
should be pursued. 


WWW access • http://www.who.int/wer 
E-mail • send message subscribe wer-reh to listserv@who.int 
Fax: (+4122) 791 48 21/791 42 85
contact: wantzc@who.int or wer@who.int


Accès WWW • http://www.who.int/wer
Courrier électronique • envoyer message subscribe wer-reh à listserv@who.int
Fax: +41-(0)22 791 48 21/791 42 85
contact: wantzc@who.int ou wer@who.int


Les VTI sont administrés par voie intramusculaire (sauf dans 
le cas des formulations destinées à une administration intra-
dermique). Les enfants de 6 à 35 mois devront recevoir une 
dose pédiatrique et les enfants de <9 ans n’ayant pas été vacci-
nés auparavant devront recevoir 2 injections, espacées de 
4 semaines au moins. Une dose unique de vaccin convient pour 
les enfants scolarisés de ≥9 ans et pour les adultes en bonne 
santé. Le vaccin antigrippal vivant atténué est administré sous 
forme de spray nasal, à raison d’une dose seulement, mais les 
enfants de 2 à 8 ans n’ayant pas été vaccinés contre la grippe 
saisonnière au cours de la saison grippale précédente devront 
recevoir 2 doses, espacées de 4 semaines au moins. Des vaccins 
antigrippaux quadrivalents, potentiellement capables de fournir 
une protection plus large contre les virus grippaux B, 
commencent à être disponibles et les recommandations ne 
devraient pas se limiter aux formulations vaccinales trivalentes. 


Une vaccination (ou revaccination si les souches vaccinales sont 
identiques) annuelle est recommandée, en particulier pour les 
groupes à haut risque. 


En dehors d’une allergie à l’un quelconque des constituants du 
vaccin, il n’y a pas de contre-indication à l’utilisation d’un VTI. 
Dans le cas des vaccins antigrippaux vivants atténués, outre les 
cas d’allergie à l’un des constituants, il est également contre-
indiqué de vacciner les enfants présentant un asthme sévère ou 
un état avancé d’immunodépression. Bien que ces derniers 
vaccins aient été constatés comme sans danger et efficaces chez 
les adultes en bonne santé, les informations dont on dispose 
sur leur innocuité pour les femmes enceintes sont insuffisantes. 


L’introduction avec succès des vaccins antigrippaux dans des 
populations plus jeunes et en bonne santé comme les femmes 
enceintes et les jeunes enfants nécessitera des programmes 
d’éducation et de communication efficaces. Il est également 
indispensable pour la mise en œuvre des programmes à l’inten-
tion des femmes enceintes de disposer de vaccins antigrippaux 
tout au long de l’année, et notamment de vaccins formulés pour 
l’hémisphère Sud comme pour l’hémisphère Nord. Le renforce-
ment des programmes de vaccination contre la grippe saison-
nière devrait aider les programmes à préparer l’introduction 
du vaccin contre la grippe pandémique. 


Il est très important de disposer de plateformes de surveillance 
de la grippe pour suivre et faire connaître l’impact de l’intro-
duction de la vaccination contre la grippe saisonnière. Il convient 
de poursuivre les efforts pour modéliser les conséquences 
économiques de la vaccination des groupes à haut risque, en 
particulier dans les pays à revenu faible ou intermédiaire. 
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SAGE SESSION 7: Behavioural and Social Drivers of Vaccine Uptake 


Purpose of session 


This session on ‘Behavioural and social drivers (BeSD) of vaccine uptake’ aims to put forward new 
evidence, tools and guidance to support programmes to address under-vaccination. It is the second of 
two sessions on the topic. The first session in March 2021 provided an update to SAGE on work 
underway to develop an evidence-based approach to measuring and addressing behavioural and social 
drivers1 of uptake to inform programme planning and evaluation. SAGE provided feedback on the 
approach.   


The objectives of the October 2021 session are to present the outputs of work to establish tools for 
assessing the behavioural and social drivers of vaccination uptake: 
- Present findings of tool field-testing and validation, with final measures and proposed core


indicators;
- Present a guidebook to support local use of the tools and resulting data, including initial directions


on interventions to improve uptake;
- Propose implementation considerations for programmes to routinely gather and use behavioural


sciences data to guide planning and evaluation;
- Invite SAGE to consider draft recommendations to Member States on standardised methods to


measure behavioural and social drivers.


Questions posed to SAGE: 
- What is SAGE’s feedback on the work to date?
- What next steps should be incorporated?
- What recommendations can be put forward to Member States?


Background description 


In the years since the SAGE sessions on vaccine hesitancy in 2014, vaccination programmes have 
benefitted from substantial advances in the behavioural and social science of vaccination.  Evaluation 
and intervention efforts have increasingly addressed a wider range of barriers to vaccine uptake.2 A 
complex web of interconnected actors; systems; social, cultural and religious influences; resources, and 
behaviours come together to support vaccination programmes and people getting vaccinated. To 
maintain and enhance resilience of vaccination programmes and the global success story they represent, 
it is essential to support the quality assessment of factors that affect vaccine uptake. Giving renewed 
momentum to this area, the Immunization Agenda 2030 (IA2030) has put an emphasis on Commitment 
and Demand (strategic objective 2) and Coverage and Equity (strategic objective 3).   


Assessing the barriers to and drivers of vaccine uptake requires programmes to develop an 
understanding of the determinants of under-vaccination, implement tailored evidence-based strategies 
to improve uptake, and monitor and evaluate these efforts to determine their impact and sustainability. 


To support programmes and partners’ systematic assessment of behavioural and social factors affecting 
uptake, WHO and partners have been developing tools that will support countries to gather quality and 
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actionable data to best target the reasons for under-
vaccination. Use of globally consistent tools enables 
countries to track trends over time and between 
settings. In October 2018, following discussions with 
core global partners, WHO established a global 
working group called ‘Measuring Behavioural and 
Social Drivers of Vaccination’ (BeSD.) involving a 
diverse range of global, regional, and country-level 
partners and experts. The BeSD working group is 
also connected to the global partner Demand Hub, 
facilitating regular exchanges with a wider network. 
Specifically, these tools include in-depth interview 
guides and surveys for both childhood 
immunization and for COVID-19 vaccination and a 
user-friendly guidebook (box).  


We conceptualize behavioural and social drivers as influences on vaccination uptake that are: 1) 
measurable, 2) specific to vaccination, and 3) potentially changeable by vaccination programmes. We 
focus on a range of constructs outlined in this document, but we do not focus on broader contextual 
issues that were well described by the SAGE Vaccine Hesitancy Working group in 2014 and its 
subsequent outputs.3 


This session – with details in this supporting background paper – will outline key steps in the process 
of testing and validating the BeSD tools, including evidence reviews, expert input, partner 
consultations, field testing, cognitive interviewing, and psychometric validation. In the development of 
the tools, WHO and the BeSD working group have partnered with immunization stakeholders around 
the world to gather insights and learn from early testing. Thus, the BeSD tools for childhood 
immunization and COVID-19 vaccination are designed with the end-user in mind. A ‘Data for Action 
Guidebook’ has also been developed to support implementation. End-users inputs have been sought 
throughout the process,4 and in recent months actively informed iterative improvements to the 
guidebook.  


To complement the work on measurement of BeSD and to identify interventions to improve 
vaccination uptake, WHO initiated a scoping review that examines the systematic reviews and meta-
analyses of strategies to increase vaccine uptake. Initial findings of this review will also be presented to 
SAGE. The reviews were categorized according to different vaccines, populations (e.g., children aged 
under 5 years, aged 5-10 years, adolescents, adults, health workers), countries, and outcomes (e.g., 
uptake, confidence, norms, knowledge, etc). Outcomes were prioritised as high, moderate and low, 
according to the WHO Handbook for Guideline Development. Certainty in the evidence or quality of 
evidence was assessed using GRADE (Grading of Recommendations Assessment, Development and 
Evaluation). 


In addition to the measures and interventions, this session brings to SAGE an outline of the guidance 
and supporting activities that will be established in the upcoming year to support Member States to 
gather and use data for the design and evaluation of interventions. These activities will occur at a 
global, regional, and country-level, and WHO and partners will help to ensure that the necessary 
facilitators are in place, including adequate funding, technical support, operational structures, and 
integration into NITAG and RITAG processes to guide decision-making and planning. Mechanisms will 


What tools and guidance were developed? 


BeSD tools for childhood vaccination: 
• Survey 
• Interview guides 


 
BeSD tools for COVID-19 vaccination: 
• Survey for adults  
• Survey for health workers 
• Interview guides 
 
Data for action guidebook:  
A guide to gathering and using data from the 
behavioural and social drivers of vaccination tools 
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also be established – integrated with existing immunization programme information management 
systems – to track data on core indicators.   
 
The final element of the session will include draft recommendations for SAGE to consider.  The draft 
conclusions and recommendations are available in Section 10 of this document. 
 
Key messages: 


- While immunization is a global success story, coverage for children varies widely within and 
among countries, and in recent years progress has stagnated or even declined in some countries. 
New strategies are now needed to identify and address immunity gaps, as per the Immunization 
Agenda 20301, which sets out the objective to achieve and sustain high and equitable coverage 
nationally and in every district (strategic objective 3). 


- Public support for child vaccination is strong globally. Most infants receive their recommended 
vaccines in most countries. However, in 2020, 23 million children missed out on vaccinations, and 
global coverage for DTP3 was at 83%.5 There is limited systematic understanding of the causes of 
these gaps in coverage from a behavioural perspective. 


- A range of factors contribute to low uptake. Availability, accessibility, quality and experience of 
services, overall trust in health systems, services and service providers, socio-cultural and gender 
norms influence vaccine uptake. Hesitancy – a state of being conflicted about whether to get 
immunisation6  – can also be a major cause of declines in coverage or persistent low vaccination. 
Hesitancy is often context-specific and is affected by local influences, individual and social group 
influences, and vaccine and vaccination-specific issues.7 Programme managers and health workers 
can find hesitancy and refusal difficult to address. Evidence on how to address hesitancy specifically 
is limited.8 In some settings, hesitancy is thought to be the only cause of poor uptake, but closer 
study reveals the greater prominence of other challenges such as access and availability of vaccines-
related factors.  


- The causes of low vaccination are often not measured. Where they are, the focus is often more on 
attitudes and less on practical issues such as ease of access to services. Many measures are not 
validated, and standardisation is lacking between and within countries, resulting in a lack of time 
trends and inability to make comparisons across settings. Data on barriers, community perceptions, 
and concerns are rarely used for the design or evaluation of interventions.  


- Better data needs to be gathered and used to sustainably address under-vaccination. Evidence-
informed and validated BeSD tools have been developed for childhood and COVID-19 vaccination to 
support the gathering and use of local data. Evidence on what works to increase vaccination uptake 
has identified a range of promising interventions. However, important gaps remain in the evidence 
base for supporting vaccination programmes.  


 
1 Immunization Agenda 2030: A Global Strategy to Leave No One Behind. https://www.who.int/teams/immunization-vaccines-


and-biologicals/strategies/ia2030  
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Executive summary  
 


Purpose of session 


 
This session on ‘Behavioural and social drivers (BeSD) of vaccine uptake’ aims to put forward new 
evidence, tools and guidance to support programmes to address under-vaccination. It is the second of 
two sessions on the topic. The first session in March 2021 provided an update to SAGE on work 
underway to develop an evidence-based approach to measuring and addressing behavioural and social 
drivers1 of uptake to inform programme planning and evaluation. SAGE provided feedback on the 
approach.   
 
The objectives of the October 2021 session are to present the outputs of work to establish tools for 
assessing the behavioural and social drivers of vaccination uptake:  
- Present findings of tool field-testing and validation, with final measures and proposed core 


indicators; 
- Present a guidebook to support local use of the tools and resulting data, including initial directions 


on interventions to improve uptake; 
- Propose implementation considerations for programmes to routinely gather and use behavioural 


sciences data to guide planning and evaluation; 
- Invite SAGE to consider draft recommendations to Member States on standardised methods to 


measure behavioural and social drivers.  
 
Questions posed to SAGE: 
- What is SAGE’s feedback on the work to date?  
- What next steps should be incorporated? 
- What recommendations can be put forward to Member States? 
 


Background description 


In the years since the SAGE sessions on vaccine hesitancy in 2014, vaccination programmes have 
benefitted from substantial advances in the behavioural and social science of vaccination.  Evaluation 
and intervention efforts have increasingly addressed a wider range of barriers to vaccine uptake.2 A 
complex web of interconnected actors; systems; social, cultural and religious influences; resources, and 
behaviours come together to support vaccination programmes and people getting vaccinated. To 
maintain and enhance resilience of vaccination programmes and the global success story they represent, 
it is essential to support the quality assessment of factors that affect vaccine uptake. Giving renewed 
momentum to this area, the Immunization Agenda 2030 (IA2030) has put an emphasis on Commitment 
and Demand (strategic objective 2) and Coverage and Equity (strategic objective 3).   


Assessing the barriers to and drivers of vaccine uptake requires programmes to develop an 
understanding of the determinants of under-vaccination, implement tailored evidence-based strategies 
to improve uptake, and monitor and evaluate these efforts to determine their impact and sustainability.  


To support programmes and partners’ systematic assessment of behavioural and social factors affecting 
uptake, WHO and partners have been developing tools that will support countries to gather quality and 
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actionable data to best target the reasons for under-
vaccination. Use of globally consistent tools enables 
countries to track trends over time and between 
settings. In October 2018, following discussions with 
core global partners, WHO established a global 
working group called ‘Measuring Behavioural and 
Social Drivers of Vaccination’ (BeSD .) involving a 
diverse range of global, regional, and country-level 
partners and experts. The BeSD working group is 
also connected to the global partner Demand Hub, 
facilitating regular exchanges with a wider network. 
Specifically, these tools include in-depth interview 
guides and surveys for both childhood 
immunization and for COVID-19 vaccination and a 
user-friendly guidebook (box).  


We conceptualize behavioural and social drivers as influences on vaccination uptake that are: 1) 
measurable, 2) specific to vaccination, and 3) potentially changeable by vaccination programmes. We 
focus on a range of constructs outlined in this document, but we do not focus on broader contextual 
issues that were well described by the SAGE Vaccine Hesitancy Working group in 2014 and its 
subsequent outputs.3 


This session – with details in this supporting background paper – will outline key steps in the process 
of testing and validating the BeSD tools, including evidence reviews, expert input, partner 
consultations, field testing, cognitive interviewing, and psychometric validation. In the development of 
the tools, WHO and the BeSD working group have partnered with immunization stakeholders around 
the world to gather insights and learn from early testing. Thus, the BeSD tools for childhood 
immunization and COVID-19 vaccination are designed with the end-user in mind. A ‘Data for Action 
Guidebook’ has also been developed to support implementation. End-users inputs have been sought 
throughout the process,4 and in recent months actively informed iterative improvements to the 
guidebook.  


To complement the work on measurement of BeSD and to identify interventions to improve 
vaccination uptake, WHO initiated a scoping review that examines the systematic reviews and meta-
analyses of strategies to increase vaccine uptake.  Initial findings of this review will also be presented to 
SAGE. The reviews were categorized according to different vaccines, populations (e.g., children aged 
under 5 years, aged 5-10 years, adolescents, adults, health workers), countries, and outcomes (e.g., 
uptake, confidence, norms, knowledge, etc). Outcomes were prioritised as high, moderate and low, 
according to the WHO Handbook for Guideline Development. Certainty in the evidence or quality of 
evidence was assessed using GRADE (Grading of Recommendations Assessment, Development and 
Evaluation). 


In addition to the measures and interventions, this session brings to SAGE an outline of the guidance 
and supporting activities that will be established in the upcoming year to support Member States to 
gather and use data for the design and evaluation of interventions. These activities will occur at a 
global, regional, and country-level, and WHO and partners will help to ensure that the necessary 
facilitators are in place, including adequate funding, technical support, operational structures, and 
integration into NITAG and RITAG processes to guide decision-making and planning. Mechanisms will 


What tools and guidance were developed? 


BeSD tools for childhood vaccination: 
• Survey 
• Interview guides 


 
BeSD tools for COVID-19 vaccination: 
• Survey for adults  
• Survey for health workers 
• Interview guides 
 
Data for action guidebook:  
A guide to gathering and using data from the 
behavioural and social drivers of vaccination tools 
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also be established – integrated with existing immunization programme information management 
systems – to track data on core indicators.   
 
The final element of the session will include draft recommendations for SAGE to consider.  The draft 
conclusions and recommendations are available in Section 10 of this document.  
 


Outline of session – (90 minutes) 


- Introduction and framing (5 mins) – SAGE member 
- Overview of objectives and process to gather and translate evidence (10 mins) – Dr Julie Leask 
- Measures: development and validation of tools and identification of core indicators (10 mins) – Dr 


Noel Brewer 
- Interventions: scoping review to identify interventions to increase uptake (5 mins) – Dr Carl 


Heneghan 
- Implementation considerations: guidance and support to Member States to use BeSD tool data to 


inform the evidence-based implementation of interventions (5 mins) – Lisa Menning  
- Draft recommendations for consideration by SAGE (5 mins) – SAGE member 
- Q&A and discussion (40 mins) 


 
Key messages: 


- While immunization is a global success story, coverage for children varies widely  within and 
among countries, and in recent years progress has stagnated or even declined in some countries. 
New strategies are now needed to identify and address immunity gaps, as per the Immunization 
Agenda 20301, which sets out the objective to achieve and sustain high and equitable coverage 
nationally and in every district (strategic objective 3). 


- Public support for child vaccination is strong globally . Most infants receive their recommended 
vaccines in most countries. However, in 2020, 23 million children missed out on vaccinations, and 
global coverage for DTP3 was at 83%.5 There is limited systematic understanding of the causes  of 
these gaps in coverage from a behavioural perspective. 


- A range of factors contribute to low uptake. Availability, accessibility, quality and experience of 
services, overall trust in health systems, services and service providers, socio-cultural and gender 
norms influence vaccine uptake. Hesitancy – a state of being conflicted about whether to get 
immunisation6  – can also be a major cause of declines in coverage or persistent low vaccination. 
Hesitancy is often context-specific and is affected by local influences, individual and social group 
influences, and vaccine and vaccination-specific issues.7 Programme managers and health workers 
can find hesitancy and refusal difficult to address. Evidence on how to address hesitancy specifically 
is limited.8 In some settings, hesitancy is thought to be the only cause of poor uptake, but closer 
study reveals the greater prominence of other challenges such as access and availability of vaccines-
related factors.  


- The causes of low vaccination are often not measured . Where they are, the focus is often more on 
attitudes and less on practical issues such as ease of access to services. Many measures are not 
validated, and standardisation is lacking between and within countries, resulting in a lack of time 
trends and inability to make comparisons across settings. Data on barriers, community perceptions, 
and concerns are rarely used for the design or evaluation of interventions.  


1 Immunization Agenda 2030: A Global Strategy to Leave No One Behind. https://www.who.int/teams/immunization-vaccines-


and-biologicals/strategies/ia2030  
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- Better data needs to be gathered and used to sustainably address under-vaccination. Evidence-
informed and validated BeSD tools have been developed for childhood and COVID-19 vaccination to 
support the gathering and use of local data. Evidence on what works to increase vaccination uptake 
has identified a range of promising interventions. However, important gaps remain in the evidence 
base for supporting vaccination programmes.   


7.1_Vaccine_uptake


SAGE meeting October 2021 7







Abbreviations 
 
 
BeSD   Behavioural and social drivers 
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eJRF   Electronic Joint Reporting Form 
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HIC   High-income country 
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IVIR-AC Immunization and Vaccine-related Implementation Research and Advisory 
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IVM   Increasing Vaccination Model 
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LMIC   Low- or middle-income country 
MCV1   First dose of measles-containing vaccine 
MICS    Multiple Indicator Cluster Surveys 
MOV   Missed opportunity for vaccination 
M&E    Monitoring and evaluation 
ODK    Open Data Kit 
SAGE    Strategic Advisory Group of Experts on Immunization 
UNICEF    United Nations Children’s Fund 
WHO    World Health Organization 
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Section 1. An introduction to assessing behavioural and social drivers 
 


 


 


 


 


 


 


 


 


 


 


Context and evolution of the field 
High coverage is vital to achieving the full benefit of vaccines. However, countries have reported 
persistent challenges of inadequate, delayed and unstable vaccination uptake. 9 Some vaccine 
preventable diseases have surged in geographically concentrated areas. Globally, immunization 
coverage for MCV1 has plateaued at 85% since 2010, leaving almost 20 million children unprotected. 10 
As a result, several countries recently lost their measles elimination status. Many children missed 
vaccination during the COVID-19 pandemic,11,12 and there is the new challenge of how to achieve high 
uptake of COVID-19 vaccines. The Global Vaccine Action Plan (GVAP) in its 2017 report outlined goals for 
the ‘decade of vaccines’ (2011-2020), emphasizing the need for all countries to develop comprehensive 
national vaccine confidence management strategies, encompassing regular assessment of local 
hesitancy, trust building, and emergency response planning.13 The Immunization Agenda 2030 (IA2030) 
then expanded upon these objectives.14 Strategic objective 2 of IA2030 – commitment and demand, and 
with important linkages to objective 3 on coverage and equity – have also recognised the need for 
evidence-informed, globally standardized tools to support programmes and partners in measuring, 
tracking and addressing reasons for under-vaccination over time. 


Recent research has measured aspects of vaccine confidence (e.g., perceived importance, confidence in 
vaccine safety and effectiveness) and demonstrated the value of standardizing measures between 
countries and over time.15 However, this research also finds that effect sizes for vaccine confidence 
constructs alone are small.15 In studies seeking to identify why parents/caregivers don’t vaccinate 
children at all, or on time, they report a range of practical and logistical barriers in addition to issues of 
confidence.16,17 Therefore, to increase coverage, the full range of causes of under-vaccination and their 
relative contributions to low coverage must be better understood. By pinpointing the social and 
behavioural factors that influence vaccine uptake, immunization programmes can prioritise which 
evidence-based interventions are needed to improve uptake. They can also monitor and 
evaluate interventions over time.  


Summary: Countries and regions would benefit from standardized tools and guidance 
for assessing the behavioural and social underpinnings of vaccination. From 2018-2021, the 
Behavioural and Social Drivers of Vaccination’ (BeSD .) working group developed tools and 
guidance that are evidence-informed and globally standardized to support programmes and 
partners. The tools include quantitative surveys, qualitative in-depth interview guides, 
and a guidebook to assist programmes and partners to gather and use data.  


The tools are available for routine childhood and COVID-19 vaccination and can be used to 
assess and address different needs in different settings. For example, the tools promote an 
understanding of the reasons for low uptake at a national level, or for a more detailed 
examination of drivers and barriers in a specific population. These tools have been 
extensively field-tested and validated in a range of low- and middle-income countries. 


From the outset, end-user needs and perspectives have contributed to each phase  of 
work and each output, informing the design of the tools and the supporting guidebook.  
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Launch of the BeSD working group of experts 
Resulting from discussions with key vaccination partners – including UNICEF; the US Centers for Disease 
Control and Prevention; Gavi, the Vaccine Alliance; and the Bill and Melinda Gates Foundation –WHO 
established the ‘Measuring Behavioural and Social Drivers of Vaccination’6 working group of experts in 
November 2018.18 The aim of the BeSD group is to support the systematic assessment of behavioural 
and social factors affecting vaccination uptake and oversee the development of tools and related 
implementation guidance.19 The BeSD approach also emphasized development of tools for in-country 
implementation and ease of translatability between different cultures and languages, particularly to 
enable the collection of quality, comparable and actionable data.  


Members of the BeSD working group include 
representatives of global agencies and experts 
from multiple geographical regions, covering a 
range of social and behavioural science 
disciplines with practical and programmatic 
experience in high-, middle-, and low-income 
settings (Annex I). The BeSD working group is also 
linked to the larger multi-partner Demand Hub to 
facilitate alignment and coordination with 
partner efforts in other technical areas, and BeSD 
has given regular updates to, and had 
consultations with, the Hub. Working under 
terms of reference (Annex I), BeSD working group 
members have participated in regular 
teleconferences to support information sharing, 
contribute expert inputs, and create new insights 
from a range of relevant projects on 
immunization. 
 


Incorporating end-user perspectives throughout the process 
The end-users of the BeSD tools (primarily programmes, partners, civil society organizations, and 
researchers) have been central to the development of the tools from the outset.  As a first step, we 
sought input from the envisaged end-users on the need and capacity for utilising the tools and their 
needed characteristics. In 2019, our team conducted 20 qualitative key informant interviews which 
purposively recruited individuals with regional and country-level roles responsible for immunization 
activities in Gavi-eligible and middle-income countries, as well as input from individuals with globally-
focused roles within other health organizations.4 Throughout the process, we have returned to the 
interview findings and sought ongoing feedback from end-users as we continued to develop and refine 
the tools (Figure 1.1). A summary of findings from the interviews is available in Annex B.  


These interviews reinforced the need for the proposed tools. Participants described a wide variation in 
current measurements and systems in use, and an equally wide variation in resources and technical 
capabilities.4 They affirmed a need for globally standardized tools for measuring the social and 
behavioural drivers of immunization. In describing the necessary attributes of the proposed tools, the 
stakeholders identified flexible standardization: They would like globally validated tools that can be 
adapted for cultural and contextual nuances. Furthermore, the BeSD tools would need to address three 
key areas for support: 1) Integration of the tools into existing systems and processes, 2) Easy or 
automated analyses of raw data and presentation of data for greatest impact, and 3) Clarity regarding 


What are “behavioural and social drivers” (BeSD)? 
 
BeSD are proximal influences: 
- Measurable in individuals 
- Specific to vaccination 
- Potentially changeable by vaccination programmes 
 
BeSD are not distal influences: 
Politics, literacy, education, social inequity, rurality, 
age, employment, insurance, etc., many of which will 
operate through BeSD. Exploring distal influences is 
possible using BeSD tools including in-depth interviews 
and incorporating survey items on demographics. 
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how to operationalise the data to inform decision-making and the design of interventions. Importantly, 
the interviews highlighted that to support these three key areas and for the tools to be widely embraced 
and adopted, user-friendly ‘how-to’ guidance should be developed (a summary of the development 
process and output is provided in Section 8). These end-user insights, coupled with continued 
discussions with countries and regional stakeholders have informed BeSD’s aims, process, and 
outcomes.  


 
Figure 1.1. A consultative process: End-users were engaged at every stage of tool development and 


feedback will continue to be gathered and used at key milestones in future.  


 


Adaptations for COVID-19 vaccine uptake 


With the arrival of the COVID-19 pandemic in 2020 and the resulting development of COVID-19 vaccines, 
it became clear that immunization programmes and partners would need to be able to measure the 
behavioural and social drivers of COVID-19 vaccination to support and inform rapid vaccine deployment. 
In response, WHO established a new time-limited working group, the BeSD COVID-19 Working Group or 
“BeSD COVID-19”, using the groundwork already completed for the BeSD childhood vaccination tools to 
underpin rapid development of COVID-19 vaccine-specific tools (Section 5 for more detail). 
 


Process summary and outputs of the BeSD work 
There were three iterative phases to develop the BeSD childhood and COVID-19 tools (summarised in 
Table 1.1). Note that many of the activities fed back to previous steps, e.g. insights from field testing 
helped to inform revisions to tools. These phases represent a methodological and data-driven process 
for tool development, informed by end-users, theoretically and pragmatically driven, and extensively 
field tested and validated.  


Phase 1: Tool development  


From the start of 2019, the BeSD group reviewed the literature, developed a conceptual framework 
informed by evidence and experience, and carried out end-user interviews.  


First drafts of the childhood tools were developed in 2019: the survey and in-depth interview guides 
(Sections 3 and 4). In 2020, the COVID-19 vaccination tools were also developed: the survey and in-
depth interview guides (Section 5). Initial work was completed in 2021 to explore the linkage of tool 
results to steps for intervening effectively to promote uptake.  


Development of the ‘Data for action’ guidebook was initiated in mid-2019 and continued to evolve 
iteratively throughout 2020, launching in February 2021 as a guidebook specific to COVID-19 
vaccination. In mid-2021 the guidebook was broadened to represent all BeSD tools for childhood and 
COVID-19 vaccination (and to accommodate future vaccine-specific tools). This is detailed in Section 8. 
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Phase 2: Field testing in countries  


The initial testing, translation and local adaptation of the tools includes related guides for recruitment, 
sampling, and translation, as well as training in research methods.  The testing included cognitive 
interviewing for the surveys and user testing for in-depth interviews with further tool modification in 
iterative stages. This is detailed in Sections 3-5. 


Phase 3: Psychometric validation and indicator selection  


This involves the validation of the tools themselves and separate activities to gather feedback on the 
guidebook. A complete analysis was carried out to determine which combination of items best predict 
vaccine uptake. This has informed selection of a long- and short-subset of items measuring the 
behavioural and social drivers (Section 6). 
 


Summary of outputs 
 
Accordingly, the outputs of the BeSD working group detailed in this Background Paper are:  


• BeSD tools for childhood vaccination 
o Childhood vaccination interview guides, for parents and caregivers, health workers, 


community stakeholders, and authorities across the health and immunization system 
(refer to Section 3 for more detail) 


o Childhood vaccination survey, for parents and caregivers of children under 5 years of 
age (refer to Section 4 for more detail) 


• BeSD tools for COVID-19 vaccination (refer to Section 5 for more detail) 
o COVID-19 vaccination survey for adults 
o COVID-19 vaccination survey for health workers 
o COVID-19 vaccination interview guides for adults and health workers 


• Indicators for childhood and COVID-19 vaccination to facilitate tracking of standardized trends 
and to contribute to the IA2030 and Gavi 5.0 strategy and updated WHO/UNICEF electronic Joint 
Reporting Form (eJRF) questions. (Refer to Section 6 for more details). 


• A list of interventions to consider for increasing uptake, linked to the measurement domains. A 
scoping review provides a repository of interventions that have been systematically reviewed 
and assessed for quality. This is a first step towards further work (refer to Section 7 for details).  


• A ‘data for action’ guidebook, to inform the local gathering, analysis and use of data, including 
integration of tools with existing data-collection processes, to guide planning (refer to Section 8 
for details). 


• Planned support for implementation, outlining a range of activities to support the use of the 
tools and guidance, e.g. modules for capacity-building, a community of practice, digital tools and 
templates to facilitate data-collection, a global BeSD dashboard, case examples, and coordinated 
technical assistance (refer to Section 9 for details). 


 
Building on the tools for childhood and COVID-19 vaccination, plans have been made for development of 
BeSD tools for HPV and seasonal influenza vaccination in 2022.  
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Table 1.1. BeSD tool development phases and corresponding outputs 


 


 
 


 


 Validation study protocol 
 Survey with translations 
 Data analysis plan 


 


 Countries and languages selected  
 Study protocol  
 Participant recruitment in English 
 Consent scripts in English  
 
Cognitive interviewing for survey 
 Guide for cognitive interviews   
 All data collection materials translated  
 Spreadsheet with each item, results of 
cognitive interviews and proposed changes  
 
Qualitative interview guide testing 
 Draf t qualitative guides in English 
 Interviewer debrief form 
 


Final survey 
long form (14 items) 
short form (5 items) 


 
Final draft guidebook 


Phase 
 


P2 


P3 


 Conceptual framework  
 Constructs from the literature 
 Key informant insights 
 Qualitative interview questions 
 Survey items from the literature  
 Prioritized short list of survey items 
 Socio-demographic survey items 
 Survey intro and transition language 
 Plan for translation 


 


Inputs and activities 
 


Outputs 
 


P1 


Field testing 


 


Survey 
psychometric 
validation and 


indicator 
selection 


Tool 


development 


Draft surveys updated, 
translated and  


back-translated 
 


Final qualitative 
interview guides 


 
First draft of guidebook 


Draft surveys 
 


Draft in-depth interview 
guides 


 
Outline of guidebook 


 BeSD tools for childhood vaccination 
(survey and interview guides) 
 BeSD tools for COVID-19 vaccination 
(surveys and interview guides for adults 
and health workers) 
 Data for Action Guidebook 


 


Final version of  
Data for Action 


Guidebook with all tools 
in annexes 


P4 
Finalisation of 
all tools and 


guidance 
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Consultations with IVIR-AC 
At both the March and September 2019 meetings of the Immunization and Vaccine-related 


Implementation Research and Advisory Committee (IVIR-AC), the Committee was updated and 


consulted on the planned work. In March 2019, IVIR-AC were consulted on the terms of reference and 


plan of work. The committee provided inputs on the tool development process and lessons from other 


efforts to standardize global data collection.20 Conclusions and recommendations  were particularly 


useful for shaping how the tools and their delivery could account for global diversity, complexity and 


variability on reasons for under-vaccination by vaccine, location and time. 


In September 2019, IVIR-AC was presented with an update on work in progress, the draft conceptual 


framework, findings from key informant interviews, and plans for testing and validation of the draft 


tools, including the criteria for selection of countries. IVIR-AC supported the approach and 


recommended testing of the tool in English-speaking countries first, to stabilise the questions before 


adaptation to other languages.21 The committee recommended testing the tools both in countries with 


large numbers or large proportions of unvaccinated or under-vaccinated children, but also in countries 


with high coverage where vaccine hesitancy exists in sub-groups. The need for routine and periodic data 


collection with the eventual tools was also emphasized.  
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Section 2. Developing the BeSD framework 
    


 


 


 


 


 


 


 


What are behavioural and social drivers? 
Behavioural and social sciences have a rich tradition of theoretical models and frameworks and 
empirical work to understand health behaviours, including vaccination. A main focus of the BeSD group 
was to leverage these sciences to develop standard tools usable by vaccination programmes. We 
conceptualize behavioural and social drivers as aspects about people and their circumstances that 
affect their vaccination behaviour – being vaccinated or taking one’s child to be vaccinated.  
 


Development of the BeSD framework  
From April to June 2019, the BeSD working group sought to develop a conceptual framework that would 
ground the structure of the BeSD tools. We considered available behavioural models and frameworks 
that have been applied to vaccination to identify reasons for under-vaccination. The main theoretical 
models examined were the COM-B model;22 the 5 A’s model;23 5 C’s model;24 the Gates/UNICEF’s 
Caregiver Journey framework,25 the Social Ecological Model,26 and Brewer and colleagues’ Increasing 
Vaccination Model (IVM).9  


Most of the models and frameworks are not specific to vaccination behaviour or focused on confidence. 
We sought to identify relevant constructs from the ground-up. Therefore, we reviewed 
published qualitative and quantitative reviews of studies that identified barriers and facilitators to 
childhood vaccination. We grouped each barrier and facilitator under the six COM-B domains and then 
identified domains from each of the above frameworks and models (Annex A). In reviewing the existing 
surveys, we also identified a lack of conceptual clarity.6 


During an in-person meeting at the WHO in Geneva in May 2019, the working group met to agree on the 
overall structure of the BeSD tools, the target audience for these tools, refine a conceptual framework 
with key constructs that should be included in the tools, and to guide tool development. The working 
group adapted a conceptual framework specific to vaccination that would set out the domains and 
eventual constructs for the measures to be developed (Figure 2.1). The framework was broadly 
informed by Brewer and colleagues’ IVM.9 This identifies “thoughts and feelings” and “social processes” 
as influencing behaviour directly. However, as a framework for measuring the drivers of vaccination, it 
needed to more fully incorporate the access, convenience, and physical opportunity barriers to 
vaccination. To do this, we renamed the IVM’s “Direct behaviour change” to be “practical issues” and 
brought steps from the Journey to Vaccination model to inform the constructs therein.  


Summary: We developed a framework to identify critical behavioural and social drivers 
that influences uptake to support development of the BeSD tools. We reviewed existing 
theoretical models, published reviews of qualitative studies with caregivers on factors 
affecting uptake, and survey measures that could inform the development of new tools. 
The full working group built primarily on the Increasing Vaccination Model to create the 
BeSD framework, which includes four domains: ‘thinking and feeling’, ‘social processes’, 
‘motivation’, and ‘practical issues.’ For each of these domains, we specified constructs 
and indicators that would provide countries with actionable information to inform their 
immunization programmes. We also standardized the definitions of key terms.   


 


7.1_Vaccine_uptake


SAGE meeting October 2021 15







The final framework has four domains: 1) Thinking and feeling, 2) Social processes, 3) Motivation, and 4) 
Practical issues. These largely follow the domains of the Increasing Vaccination Model. While motivation 
is part of the thinking and feeling domain of the IVM, we separated motivation to emphasise its 
importance as a facilitator or barrier to uptake and to locate where hesitancy is and is not. Namely, 
hesitancy is an intentional construct of being conflicted or opposed to getting vaccinated.  
 
Each domain is conceptualized as follows: 
- Thinking and feeling: Includes people’s cognitive and emotional responses to the vaccine-


preventable diseases and vaccine. 
- Social processes: Includes people’s experiences related to vaccination when interacting with others, 


including family friends, and their broader social network.  
- Motivation: Includes people’s wanting the vaccine or willingness to get it (as well as hesitancy to get 


vaccinated).  
- Practical issues: Includes the experiences people have when trying to get vaccinated, e.g. related to 


accessing vaccination services.  
 


 
Figure 2.1. The BeSD Framework: changeable influences on vaccination uptake  
 
Source: The BeSD expert working group. Based on: Brewer NT, Chapman GB, Rothman AJ, Leask J, and Kempe A 
(2017). Increasing vaccination: Putting psychological science into action. Psychological Science for the Public 
Interest. 18: 149-207.9 
 
We acknowledge that these domains, while conceptually meaningful, do not offer a perfect place for 
some variables. For example, provider recommendation may operate through all of these domains, but 
we located it in the social processes domain given the large role of the interpersonal communication 
during vaccination visits. Examples of constructs that don’t perfectly sit in a specific domain will be 
offered in the guidebook to improve clarity for end-users.  


For each of the above four domains, we specified constructs from the literature and experience. Then 
for each construct, we specified indicators that would provide countries with actionable information 
(e.g., percentage of caregivers who do not have easy access to vaccination). We also prioritized 
constructs that would be meaningful across diverse contexts, consideration of issues that will become 
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important in the future, affordability and practical aspects for country use, ease of translation, among 
other considerations. We subsequently refined and modified the list of constructs iteratively based on 
continued expert discussion and input, including adding several new constructs.  
 
The structure of the tools was also explored in relation to the BeSD framework, including how the 
qualitative and quantitative aspects of the tools might be deployed in given scenarios. We agreed that 
the mixed-methods approach enabled flexibility to do scoping or deep-dive investigations, in addition to 
routine data collection activities. This was also in-line with end-user’s recommendations.  


Throughout 2020 and 2021, the framework was further refined and discussed at length with global and 
regional programme partners (i.e., UNICEF, CDC, Gavi, BMGF), as well as WHO colleagues across 
relevant HQ departments and in Regional Offices. Feedback has helped to clarify that the framework is 
not an overarching theory of the broader complexity of systems and policy level influences. Rather, it 
represents the factors identified through a comprehensive process as being measurable in individuals, 
specific to vaccination, and changeable by vaccination programmes. While broader contextual or 
sociocultural and demographic factors are not directly measured in the surveys, the in-depth interview 
guides provide capacity to explore the interaction between these context and the specific vaccination 
factors represented in the Framework with caregivers, community representatives, health workers , and 
programme managers. This mixed-methods approach thus provides complementary insights.  


 


Review of previous measures of vaccine confidence 
We reviewed measures of childhood vaccination and their psychometric properties to identify 
constructs and potential items from previous scales to measure under-vaccination.6  Many of the 
available measures focus on vaccine confidence. We conducted a critical literature review aimed at 
identifying a comprehensive set of key measures of childhood vaccine confidence.  


The review6 identified 14 confidence measures applicable to childhood vaccination in general, all 
published between 2010 and 2019. The measures were predominantly developed in high-income 
countries. We examined 1-5 constructs and included a mean of 12 items. Validation studies commonly 
examined factor structure, internal consistency reliability, and criterion-related validity. Fewer studies 
examined convergent and discriminant validity, test-retest reliability, or used cognitive interviewing. 
Most measures were developed and validated only in high-income countries. These findings highlight 
the need for a more expansive childhood vaccine measure validated for use in diverse global contexts 
that can provide comparable data over time. 


 


Key definitions  
The BeSD working group adapted and proposed definitions of key terms (shown in Table 2.1), also 
published in Shapiro et al.6 Developers of previous vaccine measures have used conceptually 
overlapping terms such as attitudes, beliefs, confidence, hesitancy, and acceptance in ways that were 
often inconsistent and unclear. Clear conceptualization is critical to achieve meaningful measures.  
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Table 2.1. Definitions of key terms used in vaccine confidence measures 


Term Definition 
Thinking and Feeling 
Disease risk appraisal Thoughts and feelings about potential health problems caused by infectious 


agents. Includes perceived risk, worry, fear, and anticipated regret. 


Confidence Attitudes and beliefs that vaccines work, are safe, and are part of a 
trustworthy medical system9. Includes perceived importance and 
effectiveness of vaccines and concerns about vaccines being unsafe. 


Motivation 
Hesitancy Motivational state of being conflicted about, or opposed to, getting 


vaccinated; includes intentions and willingness. 
Intention Aim or plan to get vaccinated.  


Behaviour 
Coverage Estimated percentage of individuals who received specific vaccines. Low 


coverage reflects both individuals who will never be vaccinated and those for 
whom vaccination is delayed but eventually occurs. 


Delay Receiving a vaccination after the recommended age. Delay can be the 
result of a deliberate choice, passive inaction, or forces external to the 
individual, such as a vaccine shortage. 


Refusal Declining to receive a vaccine when offered. 
Un-vaccinated Has not received any of the recommended vaccines for their age. (For 


childhood vaccination, a common measure is “has not received a single dose 
of diphtheria, tetanus and pertussis-containing vaccine.”) 


Under-vaccinated Has received some, but not all, of the recommended vaccines.  


Uptake Receipt of a vaccine. 
 


Source: Shapiro et al. 2021.6 Adapted from 9,27-29 
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Section 3. Childhood vaccination interview guides 
 


 


 


 


 


 


 


 


Development of the BeSD vaccination interview guides 
Whether a child is vaccinated or not relies on a complex interaction of factors occurring at individual, 
interpersonal, community, institutional, and policy levels.30 By using open-ended questions, qualitative 
methods account for this complexity, as well as the relationships between these levels. End-users had 
also recommended the use of such methods to allow for deep-dive investigations, in addition to routine 
data collection activities. Thus, to complement the survey tool, in-depth interview guides were 
developed for data collection.  


Nine members of the working group with combined expertise in qualitative and mixed methods 
research and practical and programmatic experience developed the BeSD childhood vaccination 
interview guides. Guides were intended for use with: a) parents and caregivers of vaccine-eligible 
children; b) front line health workers; c) community health advocates; and, d) immunization programme 
managers at a national or sub-national level (summarised in Table 3.1). The BeSD group also had 
members with strong in-country experience, whose inputs as practitioners helped to guide development 
of the tools.  


The childhood vaccination interview guides are generally incorporate the four domains of the BeSD 
Framework: Thinking and feeling, social processes, motivation, and practical issues. We drafted open-
ended questions that would enhance flow (for the interviewee and the investigator) and could be easily 
adjusted to enable exploration of topics of interest in specific settings. In developing the interview 
guides, the group considered inputs from key informants (Annex B) on how such tools would be used 
and who would use them. 


As a flexible method, the guides were developed for use either before the childhood vaccination survey 
as an exploratory approach to help identify areas of focus for the survey, or in parallel with / afterwards 
to enrich and contextualise survey findings.   


 
Table 3.1. Elements covered in interview guides across groups*  


Interview guide Elements covered by the guide 


Caregiver  • Background information on participant 
• Social processes and intention / readiness to vaccinate 
• Practical factors experienced by participant when accessing vaccination 
• Thinking and feelings about vaccination 


Summary: The BeSD childhood vaccination interview guides were developed by 
experienced qualitative and mixed methods researchers to understand the experience, 
perspective, and attitudes of four groups: a) caregivers of vaccine-eligible children, b) 
frontline health workers, c) community health advocates, and d) vaccination programme 
managers. The interview guides were field tested in nine LMICs and one high income 
country with the intended target participants. Testing examined the flow of questions, 
understandability, ease of delivery, and quality of produced data. The interview guides were 
reviewed and refined based on findings. 
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Health Worker • Details about the health worker’s role and how it involves vaccination 
• Processes followed by health worker when vaccinating children 
• In their experience, what works and what is difficult in keeping families up to 


date with vaccines? 
• Thoughts on how vaccination services could be improved in their setting 


Community 
Influencer 


• Details of influencer’s role and level of involvement in vaccination 
• Processes followed by influencer when working with families 
• In their experience, what works and what is difficult in keeping families up to 


date with vaccines in their area? 
• Thoughts on how vaccination services could be improved in their setting 


Immunization 
Programme 
Manager 


• Details about the manager’s role and how much of their role involves 
vaccination-related work 


• What do they find works well, and what doesn’t work well in immunization 
provision in their area / jurisdiction? 


• What they feel could improve the situation 
* Note that these are suggested guides. As per accepted qualitative research practice, guides may be adapted to 
answer specific research questions or adapted to other groups of participants, e.g., teachers or adolescents. 
 


Field testing of the childhood vaccination interview guides  


The interview guides were tested in several settings in 2021 (Table 3.2). The aim was to assess the 
guides with their intended target participants for flow, understandability, ease of delivery, and quality of 


data produced. Testing involved completion of a small number of interviews per guide in six countries 
with the target populations in each setting (approximately 160 interviews total) undertaken by local 
researchers. Interviewer feedback on the ease of use of the guide was captured via a standardised 
report form. The interview data and the interviewer report forms were analysed to assess the interview 
guides and subsequently adjust the guides as required.  


Additionally, the pilot testing offered insight into how these guides will be adapted to suit the local 
needs, to contribute to shaping the ‘Data for action guidebook’.  This, along with findings from the 
needs assessment4 and ongoing end-user feedback will inform technical support and associated 
qualitative research capacity-building in countries in future.  


Table 3.2. Pilot testing activities for the childhood vaccination interview guides  


Country Guide tested 
(total interviews) 


Work led by Comments  


Indonesia Caregivers 
HW 
EPI manager 
Indonesia 
(n=57) 


Universitas Indonesia Lessons from use of tools noted and 
incorporated into development process 


Sierra Leone Caregiver 
(n=1) 


BeSD team and 
Statistics SL 


Lessons from use of tools noted and 
incorporated into development process. 
(Work in-country ended early due to COVID-19.) 


Guatemala Caregivers 
HW 
EPI manager 
Influencer  
(n=10) 


Universidad del Valle 
de Guatemala and 
WHO Guatemala 


Data analyses in progress, with learnings 
to inform future guidance for the 
subnational audience on adaption and 
translation of tools. 
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Angola 
DRC* 
Ethiopia 
India 
Nigeria 
Pakistan 


Caregivers 
HW 
EPI manager 
Influencer  
(n=96) 


Kantar Public**  Data incorporated into development 
process 


Australia Caregivers 
(n=7) 


BeSD team Data incorporated into development 
process 


*DRC: Democratic Republic of Congo 
** Kantar Public: A division of Kantar, a global market research company, specialised in public policy. 
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Section 4. Childhood vaccination survey   
 


 


 


 


 


Item development and refinement   
Surveys enable quantitative measurement of the behavioural and social drivers of childhood vaccination 
and complement data from qualitative insights. Such data enable countries to identify the most 
prominent barriers to vaccination and prioritise actions to address them. The working group sought to 
develop and validate a single survey that could be used across multiple settings that measured the 
major drivers located within the framework. Figure 4.1 illustrates the different steps of item 
development, testing and validation, and the number of items at the end of each phase.  


As a first step, we created potential survey items (i.e., questions and response options) in English linked 
to each of the proposed constructs. We included items from surveys on childhood vaccination in general 
from the published and grey literature (searched July-August 2019). We also reviewed the published 
literature for quantitative scales assessing relevant constructs, identified items from existing relevant 
survey instruments, and reviewed the grey literature including:  


- Expanded Programme on Immunization (EPI) reviews – a systematic investigation of programme 
strengths and weaknesses 


- Multiple Indicator Cluster Surveys (MICS) 
- Demographic and Health Surveys (DHS) 
- UNICEF/Gates Vaccine Caregiver Journey  
- Missed Opportunities for Vaccination Strategy 
- UNICEF/Harvard Opinion Research Program  
- WHO/UNICEF electronic Joint Reporting Form 


(eJRF) 
 


The search yielded about 259 items.  


Next, we established criteria to guide item 
selection (Table 4.1). This included length, 
simplicity, readability, translatability, existing use, 
psychometrics, validity, and ceiling effects. Two 
members of the core BeSD group examined all 
potential items, and recommended prioritization 
of items for each construct based on these criteria 
(August 2019).  


Input from the working group informed the selection and refinement of indicators, survey questions, 
and response scales through an iterative process of consensus. Four to six experts participated in three 
sub-groups (20 experts in total), with two members participating across all groups to ensure consistency 
in the process. Each of the sub-groups met on 3-4 occasions for 1.5 hours during August-October 2019. 


Summary: We developed survey items about the behavioural and social drivers of 
vaccination for parents of children under age 5. We then conducted cognitive interviews in 
2 HICs and 8 LMICs to ensure that participants had the same understanding of the items 
as we intended. The final version of the survey is in Annex C. 


Figure 4.1. Key stages in the childhood vaccination survey 
development and corresponding number of items.  
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The groups selected, adapted, or developed about 75 candidate items, which the full group then refined 
down to 40 items. 


Table 4.1. Criteria to guide item selection 


Consideration Notes 


Short length Shorter items are easier to understand and less prone to 
variations in meaning 


Tried and tested  If it has been used/validated in more than one LMIC and has 
undergone cognitive interviewing by a lead agency 


Evaluative More focused on evaluation of service, not reason for 
vaccination 


Predictive validity Known to be associated with coverage 


Capacity to serve as key indicators 
for global strategies 


For example, Immunization Agenda 2030, and Gavi 5.0 Strategy. 


Applicable to multiple contexts  Not specific to a certain delivery setting – must be adaptable to 
multiple countries, cultures and contexts 


Avoid hypothetical questions More prone to social desirability and misunderstanding (abstract) 
Avoid relying on subgroups to 
deliver 


Questions based on actual service experience or reasons for 
under-vaccination need to be filtered 


Simplicity of response options Response options are easy to understand 


Ease of translation Can be easily translated to different languages  
Low reading age Short and simple sentences, use of active voice, words with the 


least number of syllables possible, etc. Question should not be 
cognitively demanding to read and understand.  


Usability of insights/ 
programmatic perspective  


Use for improving programming is important, with the caveat of 
making sure the questionnaire does not only function as a tool 
for program evaluation 


Future perspective To consider ongoing issues as well as anticipate future issues 
Reduce ceiling effect and 
questions with psychometric flaws 


Questions should be sensitive to the full range of opinions (from 
weak to strong endorsement)  


Survey consistency 
 


E.g., coding of all ‘don’t know/refused to answer’ will be 
modified to be consistent in this survey  


 


To further reduce the number of survey items, we invited working group members and regional UNICEF 
and WHO colleagues to complete an online survey to convey their feedback. These colleagues also 
forwarded the survey to colleagues and partners in priority countries. The survey sought feedback on 
the specific wording of items and to rank the items in terms of their prioritization on a 5-point response 
scale from ‘Not at all’ (coded as 1) to ‘Extremely important’ (coded as 5) for this item to be included in 
the childhood vaccination survey. We retained the most highly rated items (mean scores > 3.8), and four 
additional items with slightly lower scores (mean = 3.6 to 3.8) were also retained for further evaluation 
given WHO and partner priorities (see Supplementary Material). Using feedback on items gathered 
through the survey, the core group refined items to be included. For two survey items with equivocal 
feedback, we agreed to move alternative wordings forward for the next stage of cognitive interviewing.  


We also selected demographic items, predominantly from the Multiple Indicator Cluster Surveys (MICS) 
and the WHO Missed Opportunities for Vaccination 31 Exit Survey,32 to support our evaluation. These 
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demographic items will be available but not part of the official childhood vaccination survey. A draft -
zero survey was developed for cognitive interviewing, the first stage of testing for the BeSD tools. 


To illustrate the process, a sample of items, their mean expert priority rating and the proposed action is 
shown in Table 4.2. Note the items included are in the original form, prior to any refinement following 
cognitive interviews. 


Table 4.2. Example of item reduction resulting from the feedback survey  


Construct Mean 
rating* 


Proposed action Original item 


ITEMS RETAINED 


Knowledge 4.5  Retain. Do you know where to go to get 
vaccines for your child? 


Household decision 
making 


4.4  Retain. In your family, who has the final say 
about vaccinating your child? 


Confidence - 
benefits 


4.0  Retain. How important are vaccines for your 
child’s health?  


Vaccination 
availability 


3.8 Retain: Lower score but 
important implications for missed 
opportunities to vaccinate. 


Have you ever been turned away by 
the vaccination clinic? 


ITEMS REMOVED 


Time required for 
Vaccination 


3.6 Remove: Low score, redundant Does waiting at the vaccination 
clinic take too long? 


Perceived risk 3.1 Remove: Low score, duplicative How likely is it that unvaccinated 
children can get diseases that 
vaccines can prevent?  


* Based on rankings from working group members; regional UNICEF and WHO staff; and colleagues and partners in 
priority countries. 


The initial drafts of the survey were in English, as recommended by IVIR-AC during a session on 
acceptance and uptake in September 2019.21 We then adapted the survey and tested it in other 
languages to de-centre the survey from English. 


Cognitive interviews  
Cognitive interviews are verbal probing techniques to identify the meaning that participants bring to 
survey items.33 The interviews ensure that an item achieves its measurement purpose and elicits the 
meaning a respondent gives to an item and its response options. Cognitive interviews of the draft survey 
sought to determine comprehension of each question, retrieval from memory of relevant information; 
decision processes in answering the question; and response processes.34 For cross-cultural surveys, 
cognitive interviews are a powerful tool for revealing how social, cultural and political contexts 
differentially affect responses to survey questions and how this can be minimised. 31  


An interviewer undertakes the cognitive interviews with a small sub-sample of participants using 
standardized questions for each survey question such as, “Could you tell me in your own words what 
this question was asking?”; “What were you thinking about when deciding your answer”; “What do the 
words [insert] mean to you?”; and, “Do the response options make sense?”   


Cognitive interviews in the United States and Australia. To refine and stabilize an English version of the 
survey as recommended by IVIR-AC, we completed cognitive interviews with the draft-zero version in 
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Chapel Hill, North Carolina, USA (n=14, November 17-20, 2019) and in Sydney, Australia (n=9, December 
12-18, 2019). In the USA, we used convenience sampling to identify parents with a child under 18 
including a sub-sample of fathers (n=4) aiming for diversity in level of education. In Australia a market 
research agency recruited parents with a child under 5 including a sub-sample of fathers. Recruitment 
also sought diversity in education and cultural and linguistic group. All interviews were in English.  


We made minor modifications to the survey to address any misinterpretations, verify that response 
options were clear and comprehensive, simplify or clarify language, and improve the flow of items. 
Further cognitive interviewing confirmed the utility of these changes. 


Cognitive interviews in Sierra Leone. In an effort led by the Sierra Leone Ministry of Health and 
Sanitation (MoHS), we partnered with Statistics Sierra Leone (Stats SL), UNICEF and WHO country 
offices, to test the BeSD childhood vaccination tools in Sierra Leone (February 2020). English is the 
official language, but Krio (a derivative of English) is more commonly spoken. To support testing of the 
childhood vaccination survey and interview guides, Dr Kerrie Wiley and Francine Ganter-Restrepo 
undertook a field visit. They carried out briefings, trainings in conducting interviews, and developed 
adapted materials to enable country staff from Stats SL to carry out the cognitive interviews for testing 
of the survey, and to conduct qualitative interviews that would inform improvements of the interview 
guides.  


The Ministry of Health selected clinics and pre-recruited parents for interviews based on the inclusion 
criteria (parents over the age of 18, with a child younger than age 5). Enumerators from Stats SL 
conducted interviews across two days, sampling from urban and rural areas was conducted 
opportunistically using the interview guides for parents and caregivers. At the start of day two partners 
and enumerators met to discuss cognitive interview insights from day one and recommend changes to 
be applied to the survey and tested on day two. 


Cognitive interviews in Indonesia. Testing of the BeSD childhood vaccination tools in Indonesia was a 
stand-alone activity owned by the Ministry of Health in Indonesia and supported by WHO. Researchers 
from Universitas Indonesia tested the BeSD childhood vaccination tools in West Java, Indonesia, having 
translated them into Bahasa. The researchers translated the childhood vaccination survey and proposed 
adjustments to better match the local language. The cognitive interviews were completed in September 
2020, with recruitment of parents to children under five years old taking place at two integrated health 
clinics in Depok City. The 28 cognitive interviews in Indonesia resulted in greater standardization of 
response options and some other small changes. These insights also helped Universitas Indonesia in 
their refinement of translations. Furthermore, the process of translation and local adaption offered 
important learnings to the BeSD group for how to support these processes and address them in the 
eventual BeSD ‘Data for action guidebook’.  


Refinement of tools based on cognitive interviews. Based on insights from cognitive interviews in the 
USA, Australia, Indonesia, and Sierra Leone, version 1.0 of the survey was completed.  


Pandemic pivot. In November 2019, WHO HQ had approached WHO Regional Offices with details of the 
proposed activities and potential suggestions to guide the selection of countries, based on the pre-set 
criteria. Regional Office selected a country and facilitated introductions with the appropriate in-country 
WHO colleagues/partners. These activities were due to take place across Q1-Q3 of 2020. However, due 
to the COVID-19 pandemic, the process for testing of the tools in these countries was put on hold and 
the approach to in-country testing from March 2020 reconsidered to accommodate safe-guarding 
measures related to COVID-19.  
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Feedback on the translatability of concepts in the survey. The WHO and UNICEF Regional Offices and 
some Country Offices were re-engaged for feedback on the refined survey items (January - February 
2020). Feedback was collected using a short online survey that was sent to colleagues based in Regional 
Offices, with a request to send onward to key Country Offices (surveys were anonymous unless the 
respondent provided details). Colleagues were invited to review each survey item to assess whether the 
item would translate adequately to the main language(s) in their country. Colleagues were also asked to 
indicate whether they would prioritise inclusion of items (response options: ‘yes’ or ‘no’) if conducting a 
survey to inform immunization programmes in their country or region. The rate of inclusion allowed the 
BeSD group to prioritise items and remove alternate versions of items that had been A/B tested (to 
compare two versions of a single item to determine which is more effective). This feedback was collated 
and addressed alongside insights and modifications resulting from cognitive interviews in Sierra Leone. 


The working group also undertook a process of parallel translation using current recommended best 
practice.35 The childhood vaccination survey was translated into all the UN languages (Arabic, Basic 
Chinese, English, French, Russian, Spanish) by two separate translators and any differences in the 
resulting translations were resolved via a discussion and process of agreement with the two translators 
and a BeSD core group member. To support this process the BeSD group drafted a set of item 
descriptions and rationales to briefly describe the meaning and purpose of each survey item and 
describing any more complex or critical concepts in an item (e.g., community, religious leader, decision-
maker). All item-specific feedback was addressed by language and then across languages. A meeting 
with all translators across all languages was also held to inform broader revisions. The feedback included 
recommendations for revisions to the response options and simplification of terms. More broadly, the 
translators also suggested that the descriptions were very helpful and should be offered with the tools 
to support further localisation of the tools for other languages and dialects.  


Refinement of the childhood vaccination survey following cognitive interviewing. To enable in-country 
field testing to proceed during the pandemic, Gavi engaged Kantar Public on the working group’s behalf 
to evaluate the BeSD tools in Q1 of 2021. This included cognitive interviews in Angola, Democratic 
Republic of Congo (DRC), Ethiopia, India, Nigeria, and Pakistan. Kantar conducted cognitive interviews; 
two rounds of interviews with the target populations and using the templates offered by the working 
group for probing and reporting on cognitive interview results. The aggregate summary of results and 
recommendations for changes to the survey were shared with WHO and when considered along the 
other cognitive interview data (described above) informed key decisions for updates to the global 
survey. Section 6 reports on validation of the survey items for childhood vaccination and Covid-19 
vaccination. 
 


Learning from the testing process 
To help illustrate the field-testing and validation process, Table 4.3 was developed to offer a snapshot of 
how a single question evolved through the testing process. It outlines each stage, the insights generated 
and corresponding revisions to the item. 
 
Table 4.3. Evolution of an item through the testing and validation process.  


Stage Insights and changes  Item as it evolved 


Item 
generation 


This item was developed by the working group in an iterative 
process to measure awareness of clinic place or time. This was 
noted in previous work as being linked to Practical Knowledge 
and was important in other surveys.  
  


Do you feel you know where 
to go for vaccination? 
Yes / No / Not sure 
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Expert review 
and ranking 


The item was revised for shorter length and to clarify 
vaccination of the *child*. Response options were selected for 
simplicity. When experts were surveyed on the item, it tied for 
first place as a necessary item. 
 


Do you know where to go to 
get vaccines for your child? 
Yes / No / Not sure 


Cognitive 
interviews in 
English 


Cognitive interviews were conducted in English in North Carolina 
(USA), Sydney (Australia), and Freetown (Sierra Leone). 
No changes were made to the question wording as the item was 
well understood and response options worked well. The “not 
sure” response option was dropped as this was deemed to be a 
“no”. 
 


Do you feel you know where 
to go to get your child 
vaccinated? 
Yes / No  


Parallel 
translations 


The item was translated into UN languages (Arabic, basic 
Chinese, French, Russian, Spanish, Russian) and Portuguese 
through a process of parallel translation. In this process we 
learned the item translated well into other languages and no 
revisions were made. 
 


Do you feel you know where 
to go to get your child 
vaccinated? 
Yes / No  


Cognitive 
interviews in 
multiple 
languages  


In testing, the 'your child' wording did not work well throughout 
the survey, but otherwise the item was clear. Testing revealed 
that that interviewers should be trained to code ‘No’ for 
equivocal response answers such as “don’t know” and “unsure”. 
The order of “yes” and “no” response options were flipped to 
match the direction of other survey items and reduce social 
desirability bias when answering this question. 
 


Do you feel you know where 
to go to get your child 
vaccinated? 
No / Yes  


Psychometric 
validation 
 


The item performed well in the validation. It was closely related 
to other items that measure “Familiarity with vaccination 
services” and remained stable across setting and demographics 
It also predicted uptake. The item was included in the final BeSD 
survey for childhood vaccination. 
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Section 5. COVID-19 vaccination surveys and in-depth interview guide 


development  
 


 


 


 


 


 


Adaptation and development 
The development, licensing and procurement of vaccines to prevent COVID-19 led countries to request 
tools to understand the drivers of COVID-19 immunization. Therefore, in July 2020, a new time-limited 
BeSD sub-group was established, the BeSD COVID-19 Working Group or “BeSD COVID-19”. This group 
served a dual role as a sub-group of the demand workstream of the ACT-Accelerator’s Country 
Readiness and Delivery group. It included members of the existing working group together with new 
members who brought relevant expertise in adult vaccination and LMICs. Members included 
representatives from vaccination programmes, implementing partners, and social and behavioural 
science, also covering a diverse range of geographies. 


This new working group was tasked with adapting the existing BeSD tools for national immunization 
programmes and partners to measure and understand the behavioural and social drivers of COVID-19 
vaccination, with a focus on LMICs. The overall aim of this group was similar to the original BeSD group 
focused on childhood vaccination. This intensive effort is coordinated with other activities stemming 
ACT-Accelerator groups focused on country readiness and delivery of COVID-19 vaccines. 


The quantitative surveys and qualitative interview guides developed as part of the BeSD COVID-19 
vaccination tools were targeted at populations most likely to be prioritized for vaccination, based on the 
SAGE roadmap; 1) Adults with chronic illness or aged 65+, and 2) Health workers closely involved in the 
pandemic response. 


In developing the BeSD COVID-19 tools, the working group drew from existing BeSD childhood 
vaccination tools with respect to the framework and types of tools (survey and interview guides) and 
many of the domains with additional ones pertinent to adult and health worker vaccination.  


Literature review 
To inform the expansion of the existing tools to adults and health workers, we reviewed the literature to 
identify available measures of COVID-19 and COVID-19 vaccine attitudes and behaviours. Our search 
included both published and pre-print literature sought through the working group network. Many 
constructs identified overlapped with existing constructs in the BeSD framework. However, new 
constructs were identified such as “trust in a new vaccine”. We also reviewed the Ebola vaccination 
literature to identify drivers of novel vaccine uptake during an outbreak, and existing measures. The 
Ebola vaccination literature was helpful to identify drivers for novel vaccine uptake among health 
workers and frontline responders such as “perceived risk [of infection] to patients” and “perceived risk 
[of infection] to family and close friends”. The group returned to the literature throughout the item 


Summary: With the advent of the COVID-19 pandemic, the BeSD COVID-19 Working 
Group (BeSD COVID) adapted the BeSD tools in late 2020 to respond to countries’ 
requests for tools to understand the drivers of COVID-19 vaccination. We reviewed 
available literature, identif ied new constructs for inclusion, drafted and refined survey 
items, and developed qualitative interview guides. The survey and interview guides were 
tested and validated in conjunction with the childhood vaccination tools through 2021. The 
final version of the COVID-19 vaccination survey is in Annex D. 
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refinement process and drew on expert consultation within and outside the group iteratively to ensure 
adequate expansion of the existing BeSD tools. 


Working group contributions and outputs 
Consultation within the BeSD COVID-19 working group was achieved in 6 group teleconferences of 8 
hours total. During these group calls, members reviewed the existing BeSD CI tools to identify the 
concepts and constructs from the BeSD Framework that could be extended to the BeSD COVID-19 tools 
and identify any gaps. Specifically, the group considered the constructs that were relevant to adult and 
health worker vaccination and highly correlated with vaccine behaviour based on the existing literature. 
A key consideration was for the dual role of health workers as both likely priority recipients of COVID-19 
vaccines and in providing information and recommendations for COVID-19 vaccination to other adults. 
In addition to the teleconferences, two group voting exercises were also carried out to secure inputs, 
and experts and the secretariat closely involved also carried out extensive preparation throughout the 
process. 


The working group was divided into three smaller groups of five participants each, where each subgroup 
was responsible reviewing and refining items under a domain, with one group responsible for items 
under both social processes and motivation. Items were reviewed and iteratively refined over a 
succession of two 90-minute teleconferences, and subgroups rotated domains to ensure alignment and 
a range of expertise was applied across the entire surveys. An additional 90-minute teleconference was 
scheduled with one subgroup to address unresolved items (where questions about the item wording 
were outstanding). 


The group determined that the existing four BeSD domains (1. Thinking and Feeling, 2. Social Processes, 
3. Motivation, 4. Practical Issues) should be maintained for adult and health worker vaccination and 
expanded the framework by introducing several new constructs based on the findings of the literature 
review and expert consultation (Figure 5.1).  
 


 


Figure 5.1. Overview of BeSD COVID-19 activities and progress  
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Development of the BeSD COVID-19 vaccination in-depth interview guides  
The COVID-specific qualitative interview guides were drafted by two members of the working group 
with expertise in qualitative research methods and reviewed by the remaining seven members of the 
working group who had developed the childhood vaccination interview guides.  The same process was 
employed, whereby open-ended questions covering the same subject matter as the domains of the 
BeSD COVID-19 vaccination surveys were crafted in a way to facilitate easily gathered, good quality data 
from vaccine-eligible adults and health workers.   


Given the limited time available and that the COVID-19 interview guides were very similar in structure 
and function to the childhood immunization interview guides for which field testing was already 
underway, insights from the field testing of the childhood interview guides would be applied to the 
COVID-19 interview guides, as required. In the development of the COVID-19 interview guides we 
applied lessons from early testing of the childhood vaccination interview guides and developed a 
“menu” of interview question options for researchers to choose from depending on their needs. While 
the COVID-19 interview guides cover the broad spectrum of constructs to explore, the guidance offered 
with the tool makes clear that in designing the research protocol, users should selectively choose 
questions based on the context and research needs. 


COVID-19 vaccination surveys 
A subset of the BeSD COVID-19 sub-group that had been closely involved in the BeSD childhood 
vaccination tools reviewed the childhood vaccination survey and drafted revised items based on the 
survey for the COVID-19 vaccination survey target respondents’ groups: 1) adults with chronic illness or 
aged 65+, and 2) health workers. These draft items facilitated the working groups review of the BeSD 
Framework and constructs for the COVID-19 vaccination surveys, resulting in the identification of new 
constructs to adequately assess the drivers of vaccination for the target populations, particularly in the 
“thinking and feeling” domain. To prioritise which constructs to take forward for the next stage of work, 
item development and refinement, members of the working group were asked to examine the twenty-
three potential “thinking and feeling” constructs and select just eight for prior itization. This prioritization 
exercise resulted in a total of twelve “thinking and feeling” constructs that the group took forward for 
item development and refinement. 


With a selection of 38 priority constructs across the four domains, the BeSD COVID-19 vaccination 
working group proceeded to review and refine the corresponding items. The working group was divided 
into three smaller groups of five participants each, where each subgroup was responsible for reviewing 
and refining items under a domain, with one group responsible for items under both social processes 
and motivation. Items were reviewed and iteratively refined over a succession of two 90-minute 
teleconferences, and subgroups rotated domains to ensure alignment and a range of expertise was 
applied across the entire surveys. An additional 90-minute teleconference was scheduled with one 
subgroup to address unresolved items (where questions about the item wording were outstanding). 
Throughout the process of item refinement, the working group was able to determine additional eight 
items for removal where concepts overlapped across constructs, resulting in a total of 30 constructs and 
corresponding items to be considered for final inclusion.  


The working group was asked to review the 30 constructs and corresponding items and consider just 15 
items for adults, and 15 items for health workers that should be prioritised for the final surveys. This 
final prioritization exercise resulted in a total of survey length of 21 constructs/items that apply to 
adults, and up to 28 BeSD items can apply for respondents who are health workers. In addition to these 
items, two three members of the BeSD COVID-19 vaccination sub-group that had been closely involved 
in the BeSD childhood vaccination tools also selected demographic items, predominantly from the MICS 
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and the survey tool for behavioural insights on COVID-19 from the WHO Regional Office for Europe, 14 to 
support minimum demographic requirements for using the BeSD COVID-19 surveys. These demographic 
items will be available but are not considered to be official BeSD items.  


Applying learnings from early implementation of the childhood vaccination survey across different 
countries, the COVID-19 vaccination tools also offer a rationale and brief item descriptions to support 
translations and local adaption of the items. These recommendations include guidance on how to adapt 
specific items, which are currently focussed on a future COVID-19 vaccine, once a COVID-19 vaccine 
becomes available in the country. 


Publication and subsequent updates 
Given the urgent needs associated with the rollout of COVID-19 
vaccines, the first version of the COVID-19 survey and interview 
guides was published in January 2021 under the title ‘Data for 
action: achieving high uptake of COVID-19 vaccines’ (Figure 
5.2)36 publication made available untested versions of the 
tools, however as described above, were aligned with the 
evidence and expertise that contributed to the development of 
the childhood immunization tools.  


Then in early April 2021, an updated version was published, 
reflecting the evolving context and new availability and 
approval of COVID-19 vaccines globally. Further guidance was 
included on how to adapt the tools if no COVID-19 vaccines 
were yet available in country, or where more than one COVID-
19 vaccine might be available. These revisions were reviewed 
alongside recommendations from Kantar Public for adaptation 
of the surveys based on the summary cognitive interviewing 
results of the original draft.  


New items were also added to probe for COVID-19 vaccination 
status, reminders and completion. All changes were discussed 
with the expert group and final wordings were reached on 
group consensus drawing on expert input and feedback from 
members who had experiences of implementing the tools and guidance. Section 6 reports on validat ion 
of the survey items for childhood vaccination and COVID-19 vaccination.  


 


 


  


Figure 5.2. Data for action – achieving 


high uptake of COVID-19 vaccines 


7.1_Vaccine_uptake


SAGE meeting October 2021 31







Section 6. Survey validation and item selection 
 


 


 


 


 


 
We sought to validate the BeSD surveys37 that cover three areas: Childhood vaccination, COVID-19 
vaccine for adults, and COVID-19 vaccine for health workers. We used the previously developed banks of 
items (See Sections 4 and 5) in online surveys in six LMICs. Gavi supported the surveys in partnership 
with local immunization programmes and Kantar Public. Survey validation aims to identify strong survey 
items usable with diverse populations. Our validation approach was to identify items that scored well on 
three quality indicators in psychometric analyses: 1) predicts past vaccination, 2) low overlap with other 
items, and 3) item stability across subgroups.  
 


Psychometric validation of childhood vaccination survey 
For the childhood vaccination survey validation, Kantar recruited a representative sample of 1,819 
parents or caregivers for children ages 0-4 from Angola (n=300), DRC (n =309), Ethiopia (n =301), India (n 
=305), Nigeria (n=300), and Pakistan (n =304). Overall, 22% of respondents had attained lower 
secondary school education or less, 35% upper secondary school education, 42% more than upper 
secondary education. The majority were female (56%). Most respondents (71%) indicated that their 
children had all recommended immunizations; 26% said some, and 3% said none.  
 
Methods. The survey had 20 items. Annex F reports more of the methodological details. We used the 
following three quality criteria for selecting survey items: 
 
Overlap and information. We examined which items were more informative. One part was identifying 
item overlap using exploratory factor analyses that found 6 meaningful factors (A through F, see Table 1 
note). We preferred items with highest loading on a factor, but not other items loading on the same 
factor. Another part examined the information curves for each item to avoid floor and ceiling effects. 
These curves tell how much information items give, with higher curves across the full range of 
responding being more desirable. 
 
Stable. Second, we examined which items had stable functioning across different countries, education 
levels, and respondent gender.  
 
Predicts vaccination. Third, we examined whether the items were associated with receipt of childhood 
vaccines, defined as receipt of all recommended vaccines.  
 
We used a stratified random sampling approach to randomly select two thirds of participants within 
each country to serve as the data exploration sample for these quality analyses. Using these criteria, we 
chose core items, the main survey, and some optional items. We then used the remaining third of the 
sample to characterize whether each of the three sets of survey items added predictive value.   
 
 


Summary: This section presents the validation of the BeSD vaccination surveys. Conducted in 
six LMICs, this research established the psychometric properties of candidate survey items and 
led to the selection of the final versions of the surveys. Finally, this section presents the proposed 
core indicators to be used for countries to report f indings from the BeSD surveys, together with 
the associated analysis. 
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Findings.  
The psychometric validation findings are summarized in Table 6.1.  
 
Most of the Thinking and Feeling items loaded onto a vaccine confidence factor (Factor A). All but the 
trust item were stable across subgroups, and all predicted vaccine uptake. We prioritized Item 1, on 
vaccine importance, as core because it had strong metrics and it is widely used globally. While we 
preferred to drop Item 3, on trust, because it did poorly on all metrics, many partners ask for such an 
item; thus, we made it an optional supplementary item. We opted to drop Item 2, on vaccination 
protecting others, because of the overlap with the other items. 
 
Table 6.1. Validation of the childhood vaccination survey 


Construct Information Stable Predicts 
uptake (r) 


Use in  
survey 


Notes  


Thinking and Feeling      


1. Vaccines are important A  .27   
2. Vaccination protects others A  .24  Overlap 
3. Vaccines are safe A  .16      
4. Trust providers who give vacc A      C  .11        Low quality 
Motivations      


5. Wants child to get vaccines A                  F  .52   


6. Willing for child to get vaccines  A                  F  .21  Overlap 
Social Processes      


7. Other parents get children vacc                     F  .22   
8. Family and friends want vacc                 E  F  .24   
9. Religious leaders want vacc                 E  -.05        Low quality 
10. Community leaders want vacc                 E  -.01   
11. Provider recommendation -  .12   
12. Mother decides about vacc    B      D  .08  Low quality 
13. Mother needs permission  -  .18        Limited use 


Practical Issues      
14. Know where to get child vacc     B  .32   
15. Took child to get vacc     B  .21   
16. Easy to get child vacc         C  .18   
17. Easy to pay for child vacc         C  .30   
18. Vaccine concerns not addressed              D  .12   
19. Turned away for vacc             D  .22   
20. Heard anything bad about vacc             D  .06  Low quality 


Note. Darker green shading shows higher quality. 


 Main survey item.  = Core item in main survey.   = Optional item.  


“Information” column shows factors (A-F) that the items loaded on, with darker shading for items with higher information 


curves. Factor A = Confidence, B = Familiarity with vaccination services, C = Access, D = Negativity, E = Community norms, F = 
Family norms.    


“Stable” column shows whether participants’ use of item was stable across subgroups (respondent country, education, and 


gender), based on differential item functioning. 


“Predicts uptake” column shows correlation of item with uptake of all childhood vaccines.  


“Notes” column reports reasons for items being optional or dropped. We designated Item 13 as “limited use” because it is 


usable in a relatively small number of countries.    
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The Motivation items had low loadings that were split across two factors, confidence and family norms 
(Factors A and F). Item 5, on wanting the child to get vaccinated, was the strongest correlate of uptake, 
and did adequately on other metrics; thus, we prioritized it as core. We dropped Item 6, on willingness 
based on overlap.  
 
Many of the Social Processes items loaded onto two factors about family and community norms (Factors 
E and F). We prioritized Item 8, on family and friend norms, as core because it performed well on all 
metrics. We prioritized Item 11, on provider recommendation, as core because it performed well on the 
metrics and is a strong correlate of vaccination in many previous studies. While we preferred to drop 
two other items (Item 9, on injunctive norms from religious leaders, and Item 12, on gender 
equity/needing permission to leave the house) that they did poorly on the metrics, some partners ask 
for such items; thus, we made them optional supplementary items. We opted to drop the gender equity 
item on mothers deciding about vaccination because it performed poorly on all metrics.  
 
Practical Issues items loaded onto factors related to familiarity with vaccination services, ease of 
accessing, and negative experiences (Factors B, C, and D). We prioritized Items 14 and 17 (on knowing 
whether to get a child vaccinated and ease of paying for vaccination) as core because they had the 
second strongest correlations with uptake and performed adequately on other metrics. We dropped 
Item 20 on misinformation as it performed poorly on the metrics.  
 
Discussion. The psychometric analyses yielded a 13-item survey that efficiently assesses all BeSD 
domains. The items emphasize the practical issues that families and immunization programmes face. 
They also address the social experiences that shape vaccination behaviour. The 5 core items serve as a 
minimum that countries should assess – they efficiently address all BeSD domains.  
 
The final core items appear in Table 6.2 along with indicators countries can use to report their findings. 
For the other survey items, indicators for reporting are available and will be indicated when all final 
tools are published. Future work on the childhood vaccination survey should consider whether to 
develop more effective items for gender equity, altruism, and misinformation. Recent studies show 
differences in vaccination coverage between men and women (few data are available on non-binary 
people). Gender equity is an important topic in Gavi 5.0 and IA2030. Thus, country surveys should assess 
gender and may wish to develop ad hoc items on gender equity that are relevant to the local context.  
 
Table 6.2. Childhood vaccination survey core items and indicators  


Domain Construct Question and response options Indicator for reporting findings 


Thinking 
and feeling 
 
 
 


Confidence 
in vaccine 
benefits 


How important do you think vaccines are 
for your child’s health? Would you say… 
- Not at all important 
- A little important 
- Moderately important 
- Very important 


% of parents who think that 
vaccines are "moderately” or 
“very" important for their 
child’s health 


Motivation Intention to 
get child 
vaccinated 


[COUNTRY NAME] has a schedule of 
recommended vaccines for children. Do 
you want your child to get none of these 
vaccines, some of these vaccines, or all of 
these vaccines? 


% of parents who want their 
child to get “all” of the 
recommended vaccines 
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- None 
- Some 
- All 


Social 
processes 


Family 
norms 


Do you think most of your close family 
and friends want you to get your child 
vaccinated? 
- No 
- Yes 


% of parents who think most of 
their close family and friends 
want their child to be 
vaccinated 


Practical 
issues 


Know where 
to get child 
vaccination 


Do you know where to go to get your 
child vaccinated? 
- No 
- Yes 


% of parents who know where 
to get their child vaccinated 


Practical 
issues 


Affordability How easy is it to pay for vaccination? 
When you think about the cost, please 
consider any payments to the clinic, the 
cost of getting there, plus the cost of 
taking time away from work. Would you 
say… 
- Not at all easy 
- A little easy 
- Moderately easy 
- Very easy 


% of parents who say 
vaccination is "moderately” or 
“very" easy to pay for 


 


Validation of COVID-19 vaccination survey for adults and health workers 
We started with the childhood vaccination survey structure and examined whether it also worked for 
the COVID-19 vaccination survey for adults and health workers. The general sampling approach was the 
same as for the childhood vaccination survey. In the same six LMICs, we surveyed 1,875 adults who did 
not work in healthcare and 1,817 health workers. Male respondents made up 61% of the adult sample 
and 55% of the health worker sample.  Among health workers, 69% had received at least one dose of 
COVID-19 vaccine, 20% were unvaccinated and intended to be vaccinated, and 11% were unvaccinated 
with no intentions to be vaccinated. Among other adults, 35% were vaccinated, 43% were unvaccinated 
and intended to be vaccinated, and 22% were unvaccinated with no intentions to be vaccinated.  


Methods and findings. The adult survey had 31 items, and the health worker survey had 34 items. The 
detailed validation methods and findings appear in Annex G. We used the same analytic procedure, 
replacing the exploratory factor analysis with a confirmatory analysis and using the full sample in all 
analyses. The main target for predictive validity was vaccination intentions because some respondents 
may not have had full access to COVID-19 vaccination. Generally, the same items that performed well in 
the childhood surveys performed will in the COVID-19 surveys as shown in Table 6.3. Thus, we 
prioritized item selection to align with the childhood vaccination survey. We present the current form of 
the COVID-19 surveys in Table 6.4, however there may be final refinements in coming months.  
 
The core items represent the same constructs as in the childhood survey. The main survey items are 
somewhat fewer in number. Users of the COVID-19 surveys should consider whether to add adapted 
versions of items from the childhood survey: provider recommendation, vaccine concerns not 
addressed, and being turned away for vaccination. These items were not included in this study because 
COVID-19 vaccine introduction in these countries at the time of our planning meant that the items were 
not yet fully relevant given the context.  
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We shifted Item 9, on religious leaders supporting the vaccine, from optional in childhood survey to 
being in the main survey here because the item performed much better. We included as optional Item 
21, concern about getting COVID-19, because we expect substantial demand for a survey item on this 
construct. The two gender equity items again performed poorly (e.g., no association with intentions), so 
we did not include them in our summary here. The survey also included several items particular to 
healthcare providers that users may wish to consider adopting (e.g., vaccine is available at work).  


 
Table 6.3. Validation of the COVID-19 vaccination survey for adults and health workers  


Construct Information Stable Predicts 
intentions 


(r) 


Use in  
survey 


Notes 


Thoughts and feelings, Motivation      


21. Concerned about getting COVID-19   .10          
1. Vaccines are important A  .62   
22. Vacc will allow you to see people A  .70    
2. Vaccination protects others A  .50  Overlap 
3. Vaccines are safe A  .65   
23. Vaccines cause serious reactions A  .27  Low quality 
4. Trust providers who give vacc A  .60        
24. Trust authorities who give info A  .62               Overlap 
20. Heard anything bad about vacc A  .43  Low quality 
5. Wants to get vaccine A  [1.00]   
6. Willing to get vaccine A  .92  Overlap 
Social Processes      
7. Other people will get the vacc          B  .60   
8. Family and friends want vacc A      B  .72        
9. Religious leaders want vacc B  .43   
10. Community leaders want vacc B  .38   
Practical Issues      
14. Know where to get vacc                 C  .38   
16. Easy to get vacc                 C  .21   
17. Easy to pay for vacc                 C  .19   
25. Contacted about being due for vacc         B     C  .33        
26. Contacted about missed vacc                 C  .29        


Note. All items about vacc were about COVID-19 vaccines. Darker green shading shows higher quality.  


 Main survey item.  = Core item in main survey.   = Optional item.  


“Information” column shows factors (A-C) that the items loaded on, with darker shading for items with higher information 
curves. Factor A = Thoughts and Feelings/Motivation, B = Social Processes, C = Practical issues.  


“Stable” column shows whether participants’ use of item was stable across subgroups (respondent country, being a health 


worker, and gender), based on differential item functioning.  


“Predicts uptake” column shows correlation of item with intention to receive a Covid -19 vaccine.  


 
One notable difference from the childhood vaccination survey is that most items differed in their 
functioning by country. The item functioning was also very different between health workers and other 
adults.  


Discussion. The extension of the childhood vaccination survey to COVID-19 vaccination for adults and 
health workers was very effective. The same core items were useful, and the main survey has 
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substantial overlap. The religious leader norms item performed much better in this context so shifted 
from optional to a main survey item. As we were only able to correlate items with vaccine intentions, 
further evaluation should determine the association with vaccine uptake.  
 
Table 6.4. COVID-19 vaccination survey core items and indicators 


Domain Construct Question and response options 
Indicator for reporting 
findings 


Thinking 
and feeling 
 
  


Confidence in 
COVID-19 
vaccine benefits 


How important do you think getting a 
COVID-19 vaccine will be for your health? 
Would you say… 
- Not at all important 
- A little important 
- Moderately important 
- Very important 


% of adults / health 
workers who think a 
COVID-19 vaccine is 
“moderately or “very” 
important for their health 


Motivation 
   


Intention to get 
vaccinated 


If a COVID-19 vaccine is available to you, 
will you get it?  
- No 
- Yes 
- Not sure 


% of adults / health 
workers who will get a 
COVID-19 vaccine if it is 
available to them 


Social 
processes 


Family norms Do you think most of your close family and 
friends would want you to get a COVID-19 
vaccine?  
- No 
- Yes 


% of adults / health 
worker who think most of 
their close family and 
friends would want them 
to get a COVID-19 vaccine 


Practical 
issues 


Know where to 
get vaccination 


Do you know where to go to get a COVID-19 
vaccine for yourself?  
- No 
- Yes 


% of adults / health 
workers who know where 
to get a COVID-19 vaccine 
for themselves 


Practical 
issues 


Affordability How easy is it to pay for vaccination? When 
you think about the cost, please consider 
any payments to the clinic, the cost of 
getting there, plus the cost of taking time 
away from work. Would you say… 
- Not at all easy 
- A little easy 
- Moderately easy 
- Very easy 


% of adults / health 
workers who say 
vaccination is “not at all” 
or “a little” easy to pay 


 


Next steps for development and refinement of tools 
The BeSD surveys are parsimonious tools usable in LMICs. They translated well into local languages and 
met the quality criteria that we established. They offer vaccination programmes brief, standardized 
surveys usable with minimal additional formative work. The surveys also provide a first opportunity for 
standardized data reporting to WHO to support multi-country comparisons and tracking of trends over 
time. As we identify a need for surveys in other areas, we will continue to expand the BeSD survey tools.  
At present, we have requests for surveys related to HPV vaccination in adolescents and seasonal 
influenza vaccination in older adults.  


Tables 6.5 and 6.6 provide a summary of all constructs measured. 
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Summary tables listing all constructs measured  
 


The following tables illustrate all constructs measured for both the childhood vaccination and COVID-19 
vaccination tools. 
 
Table 6.5. Constructs measured in the childhood vaccination survey 


Thinking and 


feeling 
Motivation Social processes Practical issues Demographics 


 Confidence in 


vaccine benefits 


 Intention to get 


child vaccinated 
 Family norms 


 Know where to 


get vaccination 
Gender 


 Confidence in 


vaccine safety 
  Provider 


recommendation 
 Affordability Age 


 Confidence in 


providers 
  Descriptive 


social norms 


 Took child for  


vaccination 


Caregiver to 


child(ren) under 5 


years old 


   Community 


leader norms 


 Missed or 


delayed vaccine 


Relationship to 


child 


   Religious leader 


norms 
 Ease of access Child age 


   Mother’s travel 


autonomy 


 Reasons for low 


ease of access 
Child gender 


    Vaccination 


 availability 


Child vaccination 


status 


    Service 


satisfaction 
 


   
 Service quality  


    Information 


needs 
 


     
 


 Main survey item.  


 Core item in main survey.   


 Optional item.  


7.1_Vaccine_uptake


SAGE meeting October 2021 38







Table 6.6. Constructs measured in the COVID-19 vaccination survey 


Thinking and 


feeling 
Motivation Social processes Practical issues Demographics 


 Confidence in 


COVID-19 vaccine 


benefits 


 Intention to get 


vaccinated 
 Family norms 


 Know where to 


get vaccination 
Age 


 Perceived risk - 


friends and family 


 Vaccine 


confidence - 


brand  


 *COVID-19 


stigma 
 Affordability Gender 


 *Perceived risk 


- patients 


 *Willingness to 


recommend 


vaccine to others 


 Gender equity - 


decision 


autonomy 


 Past 


vaccination 
Occupation 


 Confidence in 


COVID-19 vaccine 


safety  


 Gender equity - 


travel autonomy 


 COVID-19 


vaccine uptake 


*Health worker 


role 


 *Ability to 


answer patient 


questions  


 Descriptive 


social norms 
 Ease of access COVID-19 risk 


 Perceived risk – 


self 
 


 Religious leader 


norms 


 Reasons for low 


ease of access 


COVID-19 


diagnosis 


 Confidence in 


providers 
 


 Community 


leader norms 


 Service 


satisfaction 
 


  


 *Workplace 


norms 
 Service quality 


 


  


 On-site 


vaccination 
 


   


 Preferred site 


for vaccination 
 


   


 Reminder 


 


   
 Recall 


 
 


  


 Main survey item.  


 Core item in main survey.   


 Optional item.  


*Construct applies to health workers only  
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Section 7. Scoping review of interventions to increase uptake 
 


 


 


 


 


Existing reviews 
A substantial body of work has reviewed evidence on interventions to increase vaccination uptake. 
Some of the best-known reviews are by CDC’s Community Guide to Preventive Services that periodically 
conducts and updates systematic reviews of vaccine uptake interventions. 38 Their reviews offer a 
summary judgement of whether evidence is strong enough to recommend an intervention and, when 
possible, estimate an effect size, evidence quality, and costs. For example, they found that cash 
payments to patients and parents are effective in increasing vaccine uptake by 8 percentage points and 
recommend such incentives as a best practice.39 The Community Guide vaccination reviews were last 
updated in 2015 and 2016.  
 
Other groups have taken a decentralized approach. For example, the Cochrane Collaborative has 
published several relevant reviews in the last decade on topics identified by individual researchers and 
research groups. Cochrane reviews, which go into detail about the strengths and weaknesses of study 
findings, are known for using rigorous methods for searching and summarizing literatures. The findings 
can also be difficult for many practitioners to use, particularly with more complex behavioural 
interventions where there is substantial heterogeneity of interventions and outcomes. There is also a 
dearth of evidence from LMICs. Efforts are underway to map these evidence gaps from 3ie40 and 
separately by Yale Institute for Global Health to undertake a global systematic review of published 
intervention literature for behavioural insights interventions.    
 
As the working group prepared a rubric for helping vaccination programmes turn BeSD data to action, a 
few questions came up. One was, “What works?” Another was, “How can practitioners stay current on 
what works?” And finally, “How can practitioners pivot from BeSD data to selecting interventions?” To 
establish a basis for answering these questions, we sought to comprehensively identify all existing 
reviews and systematically document their strengths and weaknesses. This work presents a foundation 
for integrating existing and future work.  
 


Scoping review of reviews 
We commissioned a scoping review of existing systematic reviews and meta-analyses of interventional 
studies to increase vaccine uptake, led by experts at the Centre for Evidence-Based Medicine, at the 
University of Oxford, UK. The registered review focused on pre-specified interventions (any intervention 
designed to increase vaccination uptake); outcomes (vaccine uptake, hesitancy, disease risk appraisal, 
confidence, social norms, provider recommendation, and availability); and populations (children, 
adolescents, adults, and older adults ages 65+).  
 
Methods. The review followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) guidelines.41  We searched the following electronic databases: Cochrane Database of 
Systematic Reviews, EMBASE, Epistemonikos, Google Scholar, LILACs, MEDLINE, and TRIP database 


Summary: This section presents initial f indings on reviews of interventions to increase 
vaccination uptake. The number of reviews has accelerated, creating a problem for 
vaccination programmes to stay up to date. Of the reviews now available to programmes, 
few directly address LMICs settings and needs. In addition, a taxonomy of intervention 
types is needed to support ongoing syntheses of this literature. 
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(which covers guidelines and the grey literature) from 01 Jan 2010 until 01 July 2021 and hand-searched 
the reference lists of included articles. The searches combined free and thesaurus search terms and 
keywords related to vaccine uptake and used sensitive search filters to focus on systematic reviews and 
meta-analyses. The search terms appear in the protocol in Annex H. We also search the bibliographies of 
retrieved systematic reviews and screen all titles and abstracts of retrieved citations for inclusion.    
 
We included systematic reviews and 
meta-analyses of interventional studies 
that reported quantitative data on the 
impact on vaccine uptake for any age 
group. We included systematic reviews 
that contained at least one randomized 
controlled trial (RCT); reviews could also 
contain observational studies and quasi-
experiments (including interrupted time 
series and before-and-after studies). A 
reviewer extracted data from included 
reviews and a second reviewer 
independently checked the extraction. 
Where two reviews covered the same 
intervention and outcome with 
overlapping studies, we selected the 
more comprehensive and up-to-date 
review for inclusion.  
  
To assess the quality of the included 
reviews we used the AMSTAR score and 
considered items 3 and 7 as essential 
for GRADE assessment: item 3, was a 
comprehensive literature search 
performed; and item 7, was the quality 
of the included studies assessed and 
documented.42  To assess the quality of 
studies in each review, we applied the 
"Grade of Recommendations 
Assessment, Development and 
Evaluation" (GRADE) for each outcome.43,44  For the GRADE assessments, see Figshare, Table 4. GRADE 
assessment was based on assessing the risk of bias and an evaluation of inconsistency, indirectness, and 
imprecision of the results and other factors. See the Cochrane Handbook for further details on GRADE 45. 
 
We prioritized outcomes according to the WHO Handbook for Guideline Development46 as high (critical 
for decision making in the context of the WHO BeSD Working Group), moderate (important for decision-
making) and low (not important for decision-making). Vaccination uptake was high priority. Constructs 
in the WHO BeSD Framework were moderate priority. Other constructs not in the framework were low 
priority (Annex G, Table 1. Outcomes of interest and prioritization). The protocol and findings are 
available at the Figshare site. 
 


List of Tables, Figures and Appendices for Interventions designed to 
improve vaccination uptake: Scoping review of systematic reviews and 
meta-analyses 
 
(Reference to Figshare: https://figshare.com/s/5416371b9164af1ed716  
files available to download) 
 


Appendices 


Appendix 1.  Protocol_Vaccine Uptake_V1_2021.docx 


Appendix 2. Excluded Discordant Review references  


Appendix 3. Included References for GRADE Assessment (n=107) 


Appendix 4.  Glossary of Intervention definitions  


Appendix 5.  Multiple Intervention components across 37 SRs  


Appendix 6. Excluded reviews from GRADE (on full-text assessment) 


Appendix 7. Vaccine Uptake Tracker  


Figures  


Figure 1. Vaccine Uptake Flow chart & Inclusion 


Figure 2. Vaccine Uptake Flow chart by year  


Tables 


Table 1.  Outcomes of Interest and Prioritization  


Table 2. Summary of Intervention coverage and populations 


Table 3. AMSTAR Score Vaccine Uptake Reviews  


Table 4.  GRADE Tables Vaccine Uptake Reviews  


Table 5.  Study Characteristics Vaccine Uptake SRs 
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Results. The literature search identified 264 reviews for screening. The quantity of reviews increased 
markedly over time, accelerating around 2014 (Figure 7.1). In 2010, only 8 reviews were published. 
However, by 2021 (half year), 38 reviews were published. The increasing trend was statistically 
significant (r=.96, p<.001). 
 


 
Figure 7.1. Reviews identified by year. 
 
 
Of these reviews, 107 were relevant to our topic and were the most recent or complete (Figure 7.1). A 
list of excluded discordant review references is available on Figshare, Appendix 2, and included 
references for GRADE assessment are listed in Figshare, Appendix 3. Most reviews examined multiple 
kinds of vaccination (65 reviews). The remainder examined specific vaccines, with the most common 
being seasonal influenza (19 reviews) and HPV (12 reviews), and hepatitis (B or C, 4 reviews). The most 
common population was children, with 22 reviews investigating childhood vaccination (Figshare, Table 
2).  We found 13 reviews specifically reporting LMICs (Eze 2021, Yunusa 2021, Munk 2019, Lukusa 2018, 
Odendaal 2018, Bright 2017, Oyo-Ita 2016, Nelson 2016, Johri 2015, Jarrett 2015, Lassi 2015, Owusu-
Addo 2014 and Bassani 2013)47-59; two reviews reporting on Africa (Linde 2019 and Johnson 2018, sub-
Saharan Africa)60,61 and 29 reviews reporting on HICs.  
 
We identified 48 different interventions (listed in Figshare, Appendix 4). The most common vaccines 
studied were influenza (n=19) and HPV (n=12 reviews). We found four reviews for Hep B or C; Pertussis 
and Pneumococcal three reviews each; BCG two reviews and one each for MMR and Tetanus. The most 
common population included was children, with 14 reviews including childhood vaccines and eight 
including early childhood vaccines (See Figshare, Table 2). Intervention reporting for these reviews was 
often suboptimal, often making it difficult to accurately index the interventions.    
 
With respect to review quality, we were able to evaluate 72 reviews. Of these, 40 (56%) were rated as 
good quality, and the rest were moderate quality (Figshare, Appendix 6 lists excluded reviews from 
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GRADE on full-text assessment). Table 3 on Figshare provides the AMSTAR scores reviews and table 4 
provides the GRADE tables for the reviews. 
 
With respect to outcome quality, we were able to evaluate 133 outcomes. The outcomes were primarily 
vaccine uptake (114/133, 86%) and knowledge (9/133, 7%). Quality was moderate for 25 of 133 
outcomes (19%), low for 80 (60%), and very low for 28 (21%). Few outcomes (13 of 73) showed 
considerable beneficial effects with the interventions, defined as a mean pooled effect estimate (risk 
ratio, odds ratio, or risk difference) of at least 2. Of these, many (6 of 13, 46%) were very low quality 
(Figshare, Table 5 reports the Study Characteristics for Vaccine Uptake Systematic Reviews).   
 
Pooled effect estimates produced by authors’ meta-analyses were available for 73 outcomes. In 52 of 
these reviews, the interventions led to higher vaccine uptake compared with controls that were 
statistically significant. To support work by vaccination programmes, we created a table of BeSD 
domains with promising interventions (Table 7.1). We also provide references to the relevant supporting 
reviews, especially in LMICs. 
 
Table 7.1. Interventions by BeSD domain 


Domain where problem 
is identified 


Interventions shown to increase vaccination 


Thoughts and feelings  
and Motivation 


Educational interventions53,62 63 51 58 
Person-centered counseling for behaviour change50,64 
  


Social processes Community engagement2 65 58 66 
Positive social norm messages9 
Vaccine champions and advocates67 68 66 
Healthcare provider recommendations69 
 


Practical issues Free/affordable vaccination70 
Service quality improvements71 70 58 
Reminder for next dose /recall for missed dose49 59,61 72 
Onsite vaccination (e.g. work, home, school) 48,73 58 55 70 68 
Default appointments9 
Incentives51,57 
School and work requirements (mandates) 70 74 
 


*Note. References are for systematic reviews or meta-analyses that show the intervention led to higher vaccine 
uptake. Where possible, reviews cited are for LMICs.  


 
Discussion. Our literature search identified hundreds of reviews on interventions to increase vaccine 
uptake, with an acceleration around 2014. However, the quality of the reviews was at best good to 
moderate. Reviews may be becoming too numerous, low quality, and overlapping to be fully useful. 
Increasingly focused and strategic reviews to meet the needs of LMIC vaccination programmes are 
needed. The most common vaccines studied were seasonal influenza and HPV, with children eligible for 
childhood vaccination the most common population included. Few reviews provided separate findings 
for LMICs, an important area for future research. A common idea is that data from HICs may have 
limited relevance to work in LMICs. It will be important to examine whether equivalent interventions are 


7.1_Vaccine_uptake


SAGE meeting October 2021 43



https://figshare.com/s/5416371b9164af1ed716

https://figshare.com/s/5416371b9164af1ed716





differently effective in LMICs and HICs, a question answerable using some of the large review datasets 
that are accumulating. 
 
Many meta-analyses showed interventions with higher vaccine uptake compared with controls. The 
presence of some large effect estimates, however, should be treated with caution as half of these 
reviews were of low quality. In addition, reviews generally included multi-component interventions, 
which previous research has shown to be reliably more effective than single-component interventions. 
Thus, many reviews in the current literature may not offer actionable insights about which specific 
components of multi-component interventions drive these intervention effects. Such information would 
help vaccination programmes more efficiently use scarce resources.  
 
We identified dozens of different interventions based on the review authors’ descriptions, but the 
reporting on interventions in the reviews was problematic. Because many reviews did not clearly define 
the interventions, an in-depth analysis would have required retrieving the primary studies, which was 
beyond the scope of this scoping review. Thus, it was difficult to assess what the actual interventions 
were and challenging to identify those intervention components that inform practice. The use of a 
template for intervention description and replication 75 (the TIDieR checklists) is one potential way to 
improve the quality of reporting and aid implementation.  
 
The curation of knowledge for vaccine uptake interventions needs improvement given the chaotic 
overlapping nature of the existing reviews and an assessment of the gaps in knowledge. Nearly three-
quarters of the reviews subject to GRADE reported beneficial impacts of interventions. Yet, there is still 
a need to better understand what works in what settings, and how vaccination programmes can 
optimise the implementation of interventions dependent on their populations and the coverage to 
ensure optimal use of resources. This scoping review acts as a starting point for further analysis and 
consideration of how best to present the evidence for maximal impact.  
 


Next steps 
This information is the first step towards helping vaccination programmes to understand what works for 
whom and in what settings, particularly in LMICs and other settings where resources are scarce. The 
scoping review helped us to identify three specific needs for future efforts. First, this research field 
needs a taxonomy of vaccination interventions. The current reviews are not relying on a standard set of 
tools to summarize this literature, yielding non-comparability within and across reviews. Second, many 
primary studies use multicomponent interventions, making it unclear what the active ingredient was. 
For example, reminders are common in multi-component interventions and are likely to increase 
vaccination uptake by around 10%. Because so many multi-component interventions include reminders, 
it is unclear whether reminders alone would have yielded the reported effect. Third, the amount of 
research in LMICs settings is inadequate. A structured and funded program of research is necessary to 
address this shortfall. The BeSD working group has laid out a series of recommendations to address 
these gaps in Section 9.  
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Section 8. Guidance for gathering and use of data 
 


 


 


 


 


 


 


 


Facilitating the quality and use of data  


From the outset, the priority has been to 
develop user-friendly tools and guidance to 
offer programmes quality and actionable 
data. A large focus was also placed on 
integrating BeSD tools into existing data-
collection processes, to enable triangulation 
with other programme data streams (Figure 
8.1). The needs assessment findings affirmed 
this approach and offered useful directions, 
further supported by consultation 
conversations with programme data 
management colleagues and partners.  


We formed a small sub-group to develop the 
guidance. It included expertise in 
immunization programme implementation, 
data and processes, and user-centred design 
practices. Throughout the development 
process, the group frequently considered 
inputs from the initial stakeholder interviews. The primary output of this group was development of a 
practical guidebook with a scope from local adaptation of the tools through to data collection, analysis 
and use.  


Putting the end-user at the centre 
A structure was developed to offer clear stepwise recommendations on how to: 


• Adapt and test the tools in the local context while retaining a level of global standardisation;  


• Integrate items into existing data collection mechanisms and processes, such as coverage 
surveys, EPI reviews, MICS and DHS, and other nationally representative household survey 
programmes;  


• Use agile processes for data analysis and reporting;  
• Use the resulting data, triangulated with other sources to inform planning.  


 


Summary: To facilitate use of the tools for gathering data, the group developed a ‘Data for 
action guidebook’ (or ‘the guidebook’). A small sub-group adopted user-centred design 
principles which follows three key steps: Plan, Investigate and Act. This document has since 
been updated to a more generic version that will cover all BeSD tools, with provision for any 
future expansion of the tools to other vaccines. This updated version is also being revised to 
incorporate insights from user experiences with the original COVID-19 version.  


  


 


Figure 8.1. Triangulation of insights on reasons for low 


uptake together with other programme data. 
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In keeping with the design thinking approach, the group 
developed end-user personas and a use case scenario matrix 
(Figure 8.2), based on the key informant interviews data 
(Section 1). While there are four likely end-user personas, two 
key personas are being prioritized: the immunization 
programme manager and a lead researcher. The programme 
manager persona represents national or sub-national policy-
makers and programme implementers in planning and 
decision-making roles who require data to inform intervention 
design and evaluation. The lead researcher persona represents 
those with a role focused on local testing of the tools, data 
collection, analysis and reporting. To support these roles and 
the tasks relating to the use of the BeSD tools, we structured 
the guidebook around three main steps: plan, investigate, and 
act (Figure 8.3). 


 


Figure 8.2. Typical end-user personas and their corresponding role in relation to the main steps in 


planning, gathering and using data 


 


Based on the mapping of personas against actions, an initial summary outline of a “minimum viable 
product” (MVP) for the guidebook was developed as a first step. This captured the most essential 
content and was reviewed by partners and colleagues with in-depth programmatic expertise. The MVP 
was then developed iteratively with all of the necessary content as specified in the end-user feedback.   


The current version of the 
guidebook is available as a 
separate document accessed via a 
link provided in Annex E. This will 
be updated shortly after the SAGE 
meeting in October 2021 to reflect 
conclusions and recommendations 
from SAGE, including the final core 
indicators. It will then be promptly 
disseminated. Activities to 
promote the guidebook and 
support implementation are 
described in Section 9. 
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Developing the guidebook for COVID-19 vaccines 
The advent of COVID-19 and the urgent demand for data on 
COVID-19 vaccine uptake meant that the sub-group set up 
specifically for the end-user guidebook had to pivot from 
their original childhood vaccine focus to work on a 
guidebook for the BeSD COVID-19 vaccination tools. The 
group contributed inputs to this guidebook, along with 
members of the BeSD COVID-19 vaccination tool sub-group.  


We built on the work already completed and adapting where 
necessary for the specific requirements of the new COVID-
specific tools. The “Data for action: achieving high uptake of 
COVID-19 vaccines” guidebook was published in February 
2021, followed by an updated version in April 2021 that is 
currently in use and available on the WHO web site. 


Feedback from end-users is regularly being sought to inform 
future iterations of the guidebook. User feedback was gathered in the form of short calls or email 
exchanges probing at what elements were used, most or least helpful, and content that may be omitted. 
Further feedback on the guide was sought from members of the BeSD working group. Mechanisms for 
continuous feedback and learning will be integrated into activities outlined in Section 9 on 
implementation. 


Example recommendations for quantitative research 


Frequency. We recommend assessment of the core indicators annually. 
Sampling. We recommend national probability sampling. If that is not possible, select 4 locations using 
purposive sampling (to include rural, transitional, and urban areas).  
Interview mode. We recommend live interviews (face-to face or phone) to assist lower-literacy 
respondents and those with poor online access. Online is a back-up option. 
Length. We recommend limiting the total survey length to 10-15 minutes. Longer surveys may risk people 
ending the survey early. However, we recommend adding the survey items to other planned national 
efforts that rely on population-based sampling to make efficient use of resources. 
Payment. We do not have a recommendation on payment for completing the survey. Issues include paying 
a fair reimbursement, the logistics of payment, and interviewer safety if carrying cash for payments.  


 


Developing version two of the guidebook and next steps 
We adapted the next generation of the BeSD guidebook using insights from users of the COVID 
guidebook, along with input from the full expert working group and other stakeholders. This guidebook 
covers both the BeSD childhood vaccination and COVID-19 vaccination tools. It will be designed so that 
any future vaccine-specific BeSD tools can be easily incorporated. To address the feedback received the 
new guidance also includes more information on integrating the BeSD tools into other data collection  
processes such as immunization coverage surveys, MICS, or DHS. Some guidance on adapting the tools 
for online data collection has also been included to address new and emerging data collection 
modalities in the context of a pandemic. Finally, a “quick start guide” (Figure 8.4) is included in the 
guidebook for an overview of the guidebook and a rapid reference on the main steps. 


Figure 8.3. The structure of the ‘Data for 


action guidebook’, Plan – Investigate – Act. 
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Figure 8.4. The quick start guide is included in the guidebook and offers an at-a-glance summary of the 
main steps to gathering and using data. 


 


To further facilitate use of the BeSD tools in responding to different needs in different settings, the new 
guidebook offers linkages to the new ‘Human-Centered Design - Tailoring Immunization Programmes 
approach (HCD-TIP). The HCD-TIP process, informed by the original guidance 76, is built around an 
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iterative cycle of 4 steps: Diagnose, design, implement, and evaluate. Both HCD-TIP and BeSD cross-
reference each other and demonstrate their reciprocal value (Figure 8.5): the BeSD tools can be used to 
facilitate data-collection as part of the TIP/HCD process, and as part of the TIP/HCD process the BeSD 
tools can help to generate vital insights.   
 


 
Figure 8.5. Connections between the four steps of HCD-TIP and BeSD 
 
Further, UNICEF’s caregiver journey can also be used in conjunction with the BeSD childhood 
vaccination tools, to facilitate interpretation of data or as a reference to further investigate the 
questions that need to be answered using the interview guides77. In most cases, the application will be 
driven by the needs of the community/communities involved and by the data currently available.  


 
Focus on monitoring and evaluation for testing, learning and scaling 
The guidebook will have a strong focus on monitoring and evaluation on an ongoing basis, to promote 
the importance of continuous measurement and learning. It will include a monitoring and evaluation 
framework (Table 8.1) such as the example below to facilitate evaluation of implementation. 


Table 8.1. Monitoring and evaluation framework (example) as included in the guidebook 
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Examples of the application of BeSD tools  
 
To date, the BeSD tools for childhood vaccination and for COVID-19 vaccination have been used in 
various settings, with far greater application of the COVID-19 tools, given their publication in early 2021, 
prior to the formal field testing and validation process. The COVID-19 vaccination tools have not yet 
been formally published, however have been provided upon request for specific needs.  


Examples of the application of the BeSD tools to date: 


- COVID-19 survey of adults in Vietnam, supported by UNICEF  
- COVID-19 surveys (13 total) of adults and health workers in 8 Eastern and Southern Africa countries, 


delivered through platforms such as Internet of Good Things and UReport, supported by UNICEF 
- Integration of core questions into time-series and representative Community Rapid Assessments in 


8 Eastern and Southern Africa countries, supported by UNICEF 
- Use of selected questions on COVID-19 vaccination in a partnership between Gavi and Premise, 


offering learning on how BeSD tools can be implemented via a mobile-based self-complete survey   
- Use of the BeSD framework within a COVID-19 Vaccination Field Guide published by the US CDC 
- Childhood vaccination qualitative tools in Mozambique, supported by Village Reach 
- COVID-19 health worker study in 14 countries in the Caribbean, supported by the WHO Office for 


the Americas 
- COVID-19 surveys in the European Region, supported by the WHO Office for the European Region 
- Rapid formative assessment for UNICEF in 8 Pacific Island Countries and Territories using the BeSD 


tools for COVID-19 vaccination and routine immunisation. 
 
We extend our gratitude to the partners and collaborators who have used the tools to date and shared 
their lessons and insights.  
 


Case example: Mozambique – community-based participatory research with mothers  
 
Objective: In Zambézia Province, Mozambique, only half of children were fully vaccinated in 2015. 
VillageReach and Zambézia Provincial Health Department (DPS) with support from Wellcome Trust 
conducted a participatory study that engaged health workers and caregivers of partially vaccinated and 
of fully vaccinated children between the ages of 25-34 months to better understand the barriers to 
completing full vaccination and identify community-driven solutions to improve full vaccination.   


How BeSD data was collected: While previous studies had been conducted to identify barriers, under-
vaccination persisted in the province. The BeSD framework was used to investigate the context-specific 
barriers and human-centred design (HCD) was used to fully engage community members and health 
workers in identifying solutions to affect change. Local caregivers interviewed 32 other caregivers by 
exploring photographs that caregivers took to represent their vaccination journeys. They also interviewed 
12 health workers and collected their observations related to vaccinations via SMS over three weeks of 
providing vaccinations to children. 


What BeSD findings revealed: Many caregivers began the vaccination process as highly motivated, active 
seekers of vaccination. At the start of their child’s vaccination journey, caregivers were willing to spend 
significant time, effort, and cost to bring their children to their initial vaccination appointment(s).  
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Barriers at the point of care reduced motivation over time.  Negative experiences such as being turned 
away due to stockouts and poor interactions with health workers resulted in fear of embarrassment and 
loss of faith in the health system. As a 
result of reduced motivation, caregivers 
were less willing to overcome preparation 
barriers and ultimately were more likely 
to drop out. The BeSD framework was 
expanded to illustrate the significance of 
practical issues. 


Social processes were important 
facilitators of vaccination, boosting motivation and helping to overcome practical barriers. For example, 
some health workers intentionally group vaccination appointments for mothers from the same 
community to facilitate traveling together, knowing that those who have greater distances to walk will be 
less likely to return if they must walk alone.  


How BeSD findings were used: The HCD workshops in each district with caregivers and health workers 
allowed for both groups to better understand the perspectives of the other through reviewing findings 
together and then designing solutions. 


BeSD provided a helpful framework to structure and 
organize results, including in guiding development of 
themes and categorizing codes. Data analysis showed 
the complex ways in which social processes and 
practical barriers before, during and after the point of 
service interact to impact motivation to complete the 
vaccination schedule in full.  


  


“We wanted to understand drivers of 


dropouts and move beyond just identifying 


barriers - BeSD provided a great foundation 


to explore connections within and between 


domains to develop those patterns.” 


- Emily Lawrence, VillageReach 
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Section 9. Support for implementation   
 


 


 


 


 


 


Dissemination of the BeSD tools and guidance 
A plan for disseminating the BeSD CI tools is outlined here in 
brief, to roll out after the October 2021 session with SAGE. The 
primary objective of this plan will be to communicate the value 
of an evidence-based approach to immunization programmes 
and partners for understanding and improving uptake. Our 
dissemination plan will also promote an understanding of the 
tools, how to implement and incorporate them, and processes 
for data gathering, analysis and use. This plan will also consider 
the necessary technical support required to assist programmes 
and partners, as well as contribute to capacity building where 
needed.  


We plan to disseminate the tools through the WHO website, the 
WHO and UNICEF Regional and Country Offices, and through the 
many partner organizations represented on the expert group and 
global Demand Hub. Additional communications, such as peer-
reviewed publications and presentations to public health 
practitioners, will help to raise general awareness of the tools 
and their benefit to programmes. These dissemination plans will 
be accompanied by technical support for implementation and capacity building, as well as feedback 
loops from end-users to continue to understand experiences, insights and learning from BeSD 
implementation to inform continued improvement of future versions.  


Together with other global immunization partners, WHO will also consider a learning agenda to support 
the tools and inform any future updates. This may include a centralised database, case studies, added 
materials for capacity-building, and other documentation about country experiences on data gathering 
and use for programme planning and evaluation. The tools will also serve as a foundation for 
development of related and harmonized tools for other vaccines and target populations, or for added in-
depth ‘modules’ on key domains, particularly in areas with a paucity of data. 
   


Implementation support from a global level 
A range of activities (summarized in Table 9.1) will be implemented to support the operationalisation of 
the BeSD tools and guidance and help to inform local data-gathering and use – with an equal emphasis 
on the surveys and interview guides. In addition to the tools and guidebook itself, activities will focus on 
enhancing capacity, technical assistance, global dissemination of comparable findings and trends, and 


Summary: This section provides an outline of the supporting activities that will be 
established to will facilitate the gathering and use of data at a national or sub-national level, 
as well as the availability of trend data at a global level.   


The enablers outlined here are intended to ensure that the necessary conditions are in 
place to support timely use of quality data at all levels.  


Expected primary publications to 
result from this session: 


- Updated guidebook (for RI 
and COVID-19 vaccines) with 
revised survey, indicators, 
intervention framework, and 
associated guidance 


- Session summary in WER with 
SAGE conclusions and 
recommendations from the 
from October 2021 meeting 


- Position paper in WER in mid- 
2022 with detail on the overall 
evidence, development 
process, and SAGE conclusions 
and recommendations 
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documentation of case examples to illustrate the tools in practice and value added. Where possible, 
these activities will be integrated into existing platforms (e.g. IA2030, WIISE, TechNet-21), and will be 
designed to be as additive and complementary as possible. They will also be designed in such a way as 
to simplify and optimise accessibility, and to minimise added burden on the end-user. 


Throughout the various activities intended to support national programmes and partners, an emphasis 
will be placed on use of the interview guides (qualitative tools) more specifically, as this is an area where 
qualified capacity may not be available in some settings.  


 
Table 9.1. The different implementation support activities planned and corresponding audiences.  


Activity  
(and timeline) 


Description  


Primary audience: National and sub-national programme staff and partners, NITAGs and RITAGs 


Tools and guidebook 
(November 2021) 


Tools and guidebook will be updated based on SAGE discussion, then 
disseminated and actively promoted. The guidebook is the practical and 
action-oriented ‘how to’ guide for local adaptation and use of tools, including 
summary recommendations on methods, data collection and analysis, and 
frameworks to facilitate planning, and monitoring and evaluation. 


Capacity-building 
(From December 
2021) 


Training materials will contribute to enhancing capacity of the knowledge and 
skills to implement these tools – with an equal focus on the survey and 
interview guides. Training materials for specific phases of the ‘Plan, 
Investigate, and Act’ cycle are in the process of being developed and are 
expected to be finalised and disseminated before year end.  


Technical support and 
community of practice  
(From Q1 2022) 


Technical support will be available to programmes and partners to assist in 
data gathering and use, then subsequent implementation. Support will be 
available through a variety of mechanisms, however primarily centred 
through discussion boards and other moderated sites within the TechNet-21 
platform. A network of experts and partners will be established to support 
the provision of technical assistance in different regions and languages, to 
ensure appropriate social/cultural sensitivity. An equal emphasis will be 
placed on use of both the survey and interview guides, to ensure that all 
needs are met. 


Digital tools for data 
collection and 
analysis, and reporting 
templates 
(Q1 2022) 


Digital tools will be developed using ODK and/or Qualtrics, based on 
consultation with UNICEF and WHO Regional Offices. Tools will be connected 
to Regional and Global immunization programme databases. This will benefit: 
1) Quality collection and real-time analysis of findings, and; 2) Connectivity to 
Regional and Global immunization programme information management 
systems. Digital reporting templates will also be developed to facilitate 
integration with other data-collection platforms and facilitate rapid 
communication of actionable findings. 


Intervention briefs 
(From Q2 2022) 


Intervention briefs will be short documents that facilitate use of data for 
implementation and M&E of interventions. These templates will provide a 
description of the components of the intervention, and an outline of the 
considerations for implementation of the intervention, such as audience and 
setting. Links to the evidence and supporting materials will also be available 
and include any kind of analytic or measurement framework. 
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Primary audience: Global immunization and public health community at all levels 


Documentation of key 
case examples 
(From November 
2021) 


A collection of case examples will be developed to illustrate the process of 
gathering and using BeSD data, as well as the resulting insights and outcomes. 
This will feature a diverse range of populations and applications of the tools, 
including both quantitative and qualitative data. The value-add demonstrated 
will help to promote the use of these tools and associated data.  


Global dashboard 
(Q1 2022) 


A global dashboard or tracker will be launched on the WHO website, 
integrated to the WHO immunization information management system 
(WIISE). It will offer data on key trends presented through maps, charts, and 
other visuals, and eventually be updated monthly. Data will be gathered 
through the digital tools or through analysis of reports or data. Data may be 
disaggregated for different BeSD domains, locations and demographics. Data 
will guide global and regional planning and interventions, and serve as a 
complement to the operational use of data for planning and implementation 
at a national or sub-national level. In future, there may also be integration 
data from added workstreams (e.g., Infodemic management) to offer greater 
analysis of specific issues and trends. 


BeSD data reports 
(Q2 2022) 


To complement the above-mentioned dashboard, two-page summary reports 
will be disseminated on a monthly basis starting in early 2022, offering a short 
narrative and key findings from the global data reviews. Often specific 
geographies, populations or barriers may be featured. This will help to 
promote understanding of the barriers to vaccination uptake and guide 
appropriate action and investments.   


WHO Position Paper 
on acceptance and 
uptake 
(Q2 2022) 


A position paper on vaccine acceptance and uptake will be published in early 
2022 (timelines being confirmed), and will summarise the latest evidence, 
tool development process and associated expert and end-user inputs, and 
final conclusions and recommendations. It will also put forth future directions 
for this field to support the expansion of learning and knowledge on the most 
effective measures and interventions.   


 


Supporting adequate financial and human resources in countries 
Implementation of these tools and associated interventions will require adequate human and financial 
resources. While the tools have been designed from the outset to integrate into existing programme 
data-collection and planning processes (and to therefore support triangulation with other programme 
data), some added investments may be required at the outset and on an ongoing basis. These added 
requirements will need to be included in national plans (including activities, budgets, roles and 
responsibilities), and will further need to be updated on an annual basis, as implementation and learning 
evolves.   


NITAGs and RITAGs will play a critical role in supporting implementation and tracking progress on core 
indicators at regular intervals, e.g. twice per year. The addition of social and behavioural scientists to 
these groups will ensure that such data and related programmatic activities are well-advised and draw 
on the latest evidence and expertise. National cross-partner coordination mechanisms (and similar) that 
encompass vaccine demand, communications, advocacy and social mobilization will also need to take on 
a role in supporting implementation of these activities. Connections may need to be made with other 
national or regional groups that offer specialised expertise in the social and behavioural sciences, 
whether for technical assistance, training, or specific research support. These activities may also be 
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connected to the global community of practice to facilitate a scale-up of learning or exchanges between 
countries. It is in this way that feedback loops will be established for such sharing across all levels.  


Above all, linkages to IA2030 (specifically strategic priority 2 on commitment and demand) and other 
regional or national strategies, with their associated targets, should provide an important reference to 
make the case for investment in these activities, and further serve to guide key priorities. For low-
resource settings, funding may be sought through Gavi, the Vaccine Alliance, via the window of support 
for health system and immunization strengthening. Further opportunities may be available through 
other global or bilateral donors, particular in relation to the rollout of COVID-19 vaccines. Importantly 
these tools offer new potential for monitoring and evaluation of interventions and resulting outcomes, 
therefore offering all stakeholders essential insights to guide future investments.  


 


Monitoring and learning: how will data be 


reported and used? 
To facilitate rapid and actionable reporting, 
succinct templates will be developed, similar to 
the format shown in Figure 9.1. Templates will be 
connected to the digital tools available (through 
ODK and/or Qualtrics) and offer an easily 
adaptable basis for communication of results.   


An emphasis will be placed on supporting 
integration of data with other forms of 
immunization programme data country, regional 
and global levels (e.g., data on coverage, disease 
surveillance, digital listening insights), to help 
guide the design and evaluation of more targeted 
interventions.  


In addition to the gathering and use of data at a 
local level to guide planning and evaluation of 
interventions, a global tracker dashboard will be 
established. The global dashboard (Figure 9.2) will 
consolidate primary and secondary data identified 
through a range of streams, including the 
WHO/UNICEF JRF data reported annually (or 
monthly for COVID-19). The tracker will include 
both process and outcome indicators, i.e. 
indicators on countries using the tools and reporting on key findings, as well as insights from 
implementation of assessments. The tracker will include both quantitative data, as well as short 
narratives derived from qualitative research. To complement the data on trends presented via maps, 
charts, visuals and narratives, longer case examples will be made available to offer added detail on data-
collection methods and subsequent interventions and outcomes.  


Link to reporting for global strategies 


Indicators will be linked to the monitoring framework for IA2030 and for Gavi 5.0 and will therefore 
serve as a basis for building global understanding on the exact reasons for under-vaccination. The 


Figure 9.1. Example of summary reporting template for 
Country X, intended to illustrate the planned format. 
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IA2030 monitoring and evaluation framework has an indicator on vaccination demand that may 
eventually derive from the BeSD indicators. Additionally, Gavi has an indicator for its current 5-year 
strategy that is focused on vaccination demand and eventual measurement of this indicator will draw 
from the BeSD tools. There is the added opportunity to align and coordinate on data-collection and 
reporting processes for these indicators to both minimise burden on countries but at the same time 
facilitate analysis of quality data at a Regional and Global level.  


 


Figure 9.2. Mock-up of the global dashboard with charts, maps and data with regularly updated trends 


by indicator and country, and by demographics, where available. This is an illustrative example only.  


 


Learning and future updates  


To further enhance the communication and use of data and subsequent enhancements to the overall 
package of measures ad interventions, end-user feedback from implementers, researchers and partners 
will be actively sought on a routine basis (Figure 9.3). This will be done in different formats via a range of 
streams, such as through the community of practice, short targeted interviews and surveys.  


End-user insights will be generated with two main areas of focus: 


- On the tools and measures, to understand the performance of the items and response options 
and comparability between different settings. Data-collection methods will also be reviewed. 
These insights will be used to inform future updates to the tools and guidebook.  


- On the interventions, with the objective to help ensure adequate M&E of implementation to 
determine what inventions are effective and where, as well as elements such as practicability, 
feasibility, cost effectiveness, and sustainability. Published and grey literature will also be 
reviewed on a routine basis to gather insights on existing and emerging interventions. An 
updated scoping review or other evidence review may be initiated in due course.  
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Figure 9.3. This chart illustrates the different cycles of activity at a global and national level  


 
Evolution of the working group  


To guide the evolution of implementation into the next phase as outlined in this section, the current 
working group will be reshaped to better respond to the new objectives and priorities of the work 
ahead. Rather than focused on development and validation of tools, the emphasis will be placed more 
on implementation research, data systems and monitoring and evaluation. The new group will be 
established in early 2022 and meet on a regular basis to review data and learning and advise on 
adjustments. A new group will also oversee the extension of the current tools to other vaccines and 
target populations, starting with influenza and HPV vaccination, with a harmonized approach.  


Future research priorities: measurement and implementation 
Our review of existing survey measures identified a lack of standardized tools for use globally to 
understand a broad range of the behavioural and social drivers of vaccination. The surveys and other 
BeSD tools address this gap. Additional longitudinal research is needed to confirm the utility of the tools 
in predicting who gets vaccinated. As the field evolves, it may be necessary to include new constructs. 
Finally, programmes have expressed interest in surveys to address HPV vaccination in adolescents and 
seasonal influenza vaccination in older adults – tools that will be developed in 2022.   


Our review of the literature on interventions to increase vaccination identified important gaps. The most 
pressing gap is the lack of high-quality intervention research in LMICs. Most of what is known comes 
from high income settings and academic researchers. Outcome evaluations using the many 
interventions established in HICs is urgently needed. It may be that many of the ideas shown to work 
well in HICs also work well in LMICs, but at the very least implementation research will be needed to 
identify when, where, and for whom these interventions are successfully implemented. The BeSD 
working group will endeavour to continue to work closely with other Demand Hub workstreams to 
ensure a close integration in relevant areas.   


An important open question is what new intervention approaches LMICs have developed that HICs and 
the published evaluation literature have not yet embraced. For example, a recent review protocol 78 
identified community participation as a promising intervention approach, but evaluations that isolate 
this intervention component from other intervention efforts have not yet been conducted.  
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Finally, to successfully implement interventions requires adequate resourcing, but is often missing. 
Furthermore, programmes lack a standardised approach to budgeting activities in this area. Cost 
estimates from HICs may not be useful in LMICs, but information on staffing and materials could allow 
local production of cost estimates.  
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Section 10. Evidence to recommendation framework 
 


This framework has been completed  to support the translation from evidence to recommendations on the topic of acceptance and uptake. Recognizing that the PICO 
model and question types in the framework are oriented towards biomedical interventions, a commitment has been made to respon d to the intent of the questions. 
For application towards the behavioural and social sciences associated with acceptance and uptake, the intervention has been described as the measurement of 
drivers. 


Question:  In countries seeking to increase uptake of vaccines, does use of standardized and validated tools provide a better mechanism to assess 
behavioural and social drivers than existing non-standardized tools? 
 


Population:   Countries seeking to increase uptake of vaccines.  
 


Intervention:   Standardized and validated tools to assess behavioural and social drivers of vaccination.  
 


Comparison(s): Nil or use of non-standardized and unvalidated tools. 


Outcome: Accurate assessment of behavioural and social drivers.  


Background: 
 
Behavioural science now offers several new ideas about what it takes to get people vaccinated. It is increasingly recognized that vaccina tion uptake results from 
a web of interconnected actors, resources, and behaviours, all of which follow predictable patterns. As we move into the new decade, and to guide the 
Immunization Agenda 2030 (IA2030) strategic objective 2 (commitment and demand) and its measurement, it is essential to bring this new knowledge and 
evidence to the fore, and to ensure the ongoing success of vaccination programmes. To do this requires that programmes routinely assess the full range of 
behavioural and social drivers of uptake and design and evaluate targeted interventions.  
 
 CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL 


INFORMATION 


PR
O


B
LE


M
 


Is the 
problem a 
public health 
priority? 


No Uncertain Yes 
Varies by 
setting 


Vaccine acceptance and uptake has 
been an escalating priority since the 
launch of the Global Vaccine Action 
Plan 2011-2020 (strategic objectives 2 
and 3) and is again featured 
prominently in the Immunization 
Agenda 2030 (strategic objectives 2 
and 3). With the need to achieve high 
coverage of COVID-19 vaccines, an 
evidence-based approach to this field is 
urgent.   


 


☐ ☐ x ☐ 
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B
EN


EF
IT


S 
&


 H
A


R
M


S 
O


F 
TH


E 
O


PT
IO


N
S 


Benefits of 
the 
intervention 


Are the 
desirable 
anticipated 
effects large? 


No Uncertain Yes Varies 
A more people-centered and holistic 
assessment of the drivers of uptake is 
likely to improve vaccination uptake and 
reduce inequities in coverage.  
Coverage is below-target for routine 
immunization coverage and backsliding 
in some countries with the disruption 
from the pandemic. Hence a more data-
driven approach can ensure coverage 
improvements are well targeted and 
prioritized with data. The tools have 
been developed to enable adaptation 
and addition of certain items where 
indicated while aiming for 
standardization of core items. 


At this stage, 
data is not 
available to 
quantify the 
proportion of 
reasons for 
under-
vaccination that 
relate to 
behavioural or 
social factors, 
however with a 
more structured 
approach in 
future this will be 
feasible. 


☐ ☐ x ☐ 


Harms of the 
intervention 


Are the 
undesirable 
anticipated 
effects small? 
 
  


No Uncertain Yes Varies  
Assessing the behavioural and social 
drivers of vaccine uptake is generally 
low risk. There is a small risk that the 
methods fail to fully account for the 
factors influencing uptake leading to 
potentially mistargeted interventions. 
There is an additional risk that findings 
are not shared for public scrutiny and 
accountability. Finally, there is a risk 
that in small samples, a participant is 
identifiable, e.g., programme manager 
completing an in-depth interview.  


 


☐ ☐ x ☐ 


Balance 
between 
benefits and 
harms 


Favours 
intervention 


Favours 
comparison 


Favours 
both 


Favours 
neither Unclear 


Measuring the BeSD of vaccination is 
low-risk and its benefits far outweigh 
any potential adverse effects.  


 


x ☐ ☐ ☐ ☐ 


What is the 
overall quality 
of this 
evidence for 
the critical 
outcomes? 


Effectiveness of the intervention There is evidence from the Tailoring 
Immunization Programmes approach 
for use of setting-specific data in 
improving uptake of vaccination through 
enabling a more precise selection of 
evidence-based interventions. The 
comparison is usually from the same 
setting prior to the data collection.  
 


 


No 
included 
studies 


Very low Low Moderate High 


☐ ☐ ☐ X ☐ 
 
 
Safety of the intervention 
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No 
included 
studies 


Very low Low Moderate High 
For the childhood and COVID-19 
vaccination survey measures, see 
validation findings in Section 6 of this 
document. These demonstrate the core 
items are moderately correlated with 
uptake.  
 
The interventions identified in the 
scoping review come with varying levels 
of evidence. (Refer to the GRADE 
tables in table 4 here: 
https://figshare.com/s/5416371b9164af
1ed716?file=30654135). However, 
there remains an overall paucity of 
evidence, particularly with low- and 
middle-income countries under-
represented in the evidence base. 
 


☐ ☐ ☐ x ☐ 


VA
LU


ES
 &


 P
R


EF
ER


EN
C


ES
 


How certain is 
the relative 
importance of 
the desirable 
and 
undesirable 
outcomes? 


Important 
uncertainty 
or 
variability 


Possibly 
important 
uncertainty 
or variability 


Probably 
no 
important 
uncertainty 
or 
variability 


No 
important 
uncertainty 
or 
variability 


No known 
undesirable 
outcomes 


Available evidence varies but overall 
suggests that there are no important 
undesirable outcomes based on these 
interventions.   


 


☐ ☐ x ☐ ☐ 


Values and 
preferences 
of the target 
population: 
Are the 
desirable 
effects large 
relative to 
undesirable 
effects? 


No 
Probably 
No Uncertain 


Probably 
Yes Yes Varies 


The target population is countries and 
Regional Offices using the BeSD tools. 
The demand for such tools has come 
from countries, been endorsed by them 
and with strong input throughout. The 
desirable effects are large relative to 
undesirable ones. 


 


☐ ☐ ☐ ☐ x ☐ 


R
ES


O
U


R
C


E 
U


SE
 


Are the 
resources 
required 
small? 


No Uncertain Yes Varies  Varies depending on setting. There is a 
long and short form of the survey 
available.  


 


☐ ☐ ☐ x 


Cost-
effectiveness No Uncertain Yes Varies Given the lack of standardization in the 


activity lines of budgets in this field, 
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☐ ☐ ☐ x 


formal cost-effectiveness analyses have 
been explored, however have not been 
conducted.  
 
Better targeted and evaluated 
interventions are more likely to be cost 
effective.79  
 
In future, cost effectiveness should be 
assessed by country, given the cost-
saving potential (in comparison to no 
intervention, and cost of illness/death). 


EQ
U


IT
Y 


What would 
be the impact 
on health 
inequities? 


Increased Uncertain Reduced Varies Inequities will be reduced through better 
understanding of exact reasons for low 
uptake in specific settings and 
enhanced ability to target those 
reasons. 
 
This package will help contribute to 
increasing uptake in all populations 
from an equity perspective, with 
particular relevance for reducing 
barriers to access and service quality. 
  


 


☐ ☐ x ☐ 


A
C


C
EP


TA
B


IL
IT


Y 


Which option 
is acceptable 
to key 
stakeholders 
(e.g. 
ministries of 
health, 
immunization 
managers)? 


Intervention Comparison Both Neither Un-clear 


These tools are eagerly awaited by 
partners and many programmes. It is 
understood that key stakeholders are in 
favour of their use. 


 


x ☐ ☐ ☐ ☐ 


Which option 
is acceptable 
to target 
group? 


Intervention Comparison Both Neither Un-clear 


N/A  


☐ ☐ ☐ ☐ ☐ 
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FE
A


SI
B


IL
IT


Y 
Is the 
intervention 
feasible to 
implement? 


No Probably 
No Uncertain 


Probably 
Yes 


Yes Varies Given the design of the tools facilitates 
integration into existing data collection 
processes, or easily enables use in 
specific local settings. In many settings 
similar tools are already in use therefore 
a shift to the new and validated BeSD 
tools is expected to be feasible. 


 


☐ ☐ ☐ ☐ x ☐ 


BALANCE OF 
CONSEQUENCES 


Undesirable 
consequences clearly 
outweigh desirable 
consequences in most 
settings 


Undesirable 
consequences probably 
outweigh desirable 
consequences in most 
settings 


The balance between 
desirable and 
undesirable 
consequences is closely 
balanced or uncertain 


Desirable consequences 
probably outweigh undesirable 
consequences in most settings 


Desirable 
consequences 
clearly outweigh 
undesirable 
consequences in 
most settings 


☐ ☐ ☐ ☐ x 


TYPE OF 
RECOMMENDATION 


We recommend the 
intervention 


We suggest considering 
recommendation of the 
intervention 


We recommend the 
comparison 


We recommend against the 
intervention and the 
comparison 


x ☐ Only in the context of 
rigorous research  


☐ ☐ 


☐ Only with targeted 
monitoring and evaluation 
☐ Only in specific contexts or 
specific 11populations 
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RECOMMENDATION 
(TEXT) 


Recommendations to consider 
 
For Member States: 


 


To bring data on behavioural and social drivers of vaccine uptake into routine immunization programme planning processes, to guide 
local implementation and evaluation, and to facilitate reporting for IA2030 and Gavi 5.0 through the eJRF.  
 


1. Regularly collect quality data using a validated survey and field -tested qualitative tools, focusing on districts and sub-groups 
with coverage gaps and inequities: 


• All countries: Integrate core indicators into the appropriate routine data-collection processes, coverage surveys, EPI 
reviews, MICS, DHS and other nationally representative surveys 


• Countries with low coverage (for childhood vaccination or COVID-19 vaccination): Implement the full survey every 
2-3 years or annually if triggered by a vaccine-related event 


• Countries with specific inequities to address (e.g. zero dose, specific populations with low coverage, outbreaks, 
gender-related barriers): Implement the full survey and/or qualitative tools in sub-national settings every 2-3 years 


 
2. Analyse, disaggregate and use findings in planning processes, triangulated with other programme data, to improve 


programme implementation and address reasons for low uptake, considering interventions to increase servic e quality, 
decrease access barriers, and build on positive motivations and social norms  


 
3. Conduct monitoring and evaluation on an ongoing basis to track and assess trends on core indicators, to 


expand/enhance interventions to improve uptake for specific populations 
 


4. Establish or strengthen partner coordination mechanisms for routine gathering and use of data in programme planning 
and implementation (including involvement of social scientists and representatives from civil society and communities) , 
making connections to digital listening platforms and relevant initiatives  
 


5. For NITAGs, draw on data collected to use in their local programme deliberations and recommendations, and to add social 
scientists and representatives from civil society to their membership to strengthen their work 


 
For the Regional level: 


 


1. RITAGs 
• Analyse and use data from surveys and qualitative tools (triangulated with other programme data, including digital 


listening insights) to guide regional planning and prioritization, and to support similar efforts at a country level  
• Add social scientists and representatives from civil society to their membership to strengthen this work  


 
2. Regional partners: technical assistance 


• Assist with technical assistance, capacity-building, and coordination of data collection and its use for planning and 
M&E in specific contexts 


• Facilitate documentation and sharing of successes and learning, to support the effective use of local resources, 
inform planning and any wider scale-up   
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For the Global level: 
 


1. IA2030 Coordination Group and SO2 Working Group 
• Review global trends on indicators to identify areas requiring attention/action and guide effective planning and 


prioritization. Through the IA2030 Coordination Group, to report findings to SAGE for its review 
• Facilitate documentation and sharing of successes and learning 


 
2. Partners and donors 


• Assist regions and countries in building capacity and systems for data collection, analysis and use (including through 
alternate modes of data collection) to help guide implementation of intervention strategies and regular M&E and 
scale-up of what works 


• Strengthen knowledge on what intervention(s) work in what settings to improve uptake, with a longer -term view to 
enhance their sustainability, resiliency and contributions towards improving the quality of primary health care  


• Actively promote the use of validated surveys and field -tested interview guides in their work with regions and 
countries to ensure more standardization and better intercountry/subgroup comparisons for factors influencing 
vaccine uptake 


 
3. WHO HQ  


• Reshape the existing working group towards a new focus on implementation of tools and support for data-collection 
and use at all levels, including the delivery of enablers such as training modules, a community of practice, digital 
tools and dashboards, etc. As part of this work to establish a learning agenda around tools and indicators to assess 
low uptake 


 


IMPLEMENTATION 
CONSIDERATIONS Please see Sections 8 and 9. 


MONITORING, 
EVALUATION AND 
RESEARCH 
PRIORITIES 


Please see Section 8 and 9. 
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Annex A. Reviews of frameworks and measures (tables 1-3) 
 


Table 1. Comparing different frameworks and constructs as applicable to the social and behavioural drivers of vaccination  
 


Barriers and facilitators identified in qualitative reviews of 


factors affecting childhood vaccine uptake among caregivers 


COM-B  22 5 A’s 23 5 C’s  24 UNICEF journeys 25 Social Ecological 


Model 25 


Medically contraindicated on indicated for child Capability-physical N/A Constraint Seeking Care Individual 


Child under recommended age Capability-physical N/A Constraint Accepting / intending Individual 


Information needs not met Capability-Psychological Awareness Calculation Awareness Individual 


HCP not aware of recommendation Capability-Psychological N/A Constraint Point of vaccination Interpersonal 


Lack of knowledgeable health practitioner (regarding 
recommendation or administration) 


Capability-psychological Awareness Constraint Point of vaccination Organizational 


Incorrect recall and/or documentation about which vaccines have 


been received, unaware of need to return for additional doses 


Capability-psychological Awareness Constraint Awareness Individual 


Practical knowledge- Unaware of immunization schedule Capability-psychological Awareness Constraint Aware Individual 


Practical knowledge- Unaware of place/time of immunization Capability-psychological Awareness Constraint Aware Individual 


Aware/Unaware of need to return for subsequent doses (of 


multiple dose regimes) 


Capability-psychological Awareness Constraint Aware Individual 


Lack of national guideline/WHO recommendation Capability-psychological Awareness Constraint Aware Policy 


Parent forgot appointment Capability-psychological Awareness Constraint Seeking care Individual 


Incorrect contraindications applied by provider Capability-psychological N/A Constraint Seeking care Interpersonal 
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Barriers and facilitators identified in qualitative reviews of 


factors affecting childhood vaccine uptake among caregivers 


COM-B  22 5 A’s 23 5 C’s  24 UNICEF journeys 25 Social Ecological 


Model 25 


Incorrect contraindications applied by parent Capability-psychological Awareness Constraint Aware Individual 


Complacency/delay- postponed until another time, parent forgot Capability-psychological Activation Complacency Seeking Care Individual 


No healthcare provider or service Opportunity-physical Access Constraint Seeking Care Organizational / 


Policy 


Larger family Opportunity-physical Access Constraint Seeking care Interpersonal 


Cost (of transport, or new vaccination card) Opportunity-physical Affordability Constraint Seeking care Individual 


Mandatory vaccination requirements Opportunity -physical Activation N/A N/A Policy 


Vaccinator absent, or too busy Opportunity -physical Access Constraint Point of vaccination Organizational 


Parent absent, working, or too busy Opportunity -physical Activation Constraint Seeking care Individual 


Mother/parent too busy, family problem (including illness of 


mother/parent); lack of time to take the child 


Opportunity-physical Affordability Constraint Accepting / intending Individual / 


interpersonal 


Long waiting time at vaccination site Opportunity -physical Activation Constraint Point of vaccination Organizational 


Having to pay for lost vaccination card Opportunity-physical Affordability OR 
Activation 


Constraint Seeking care Individual OR 
Interpersonal 


Not being able to access vaccine due to shortages at the facility, 


vaccine not available 


Opportunity-physical Access Constraint Point of vaccination Organizational / 


Policy 


Difficult to access health facility Opportunity-physical Access Constraint Seeking Care Individual 


Child caregiver unavailable (child away/not available, travelling, 


absent from home or school during vaccination visit, Migration, 
Family problem including illness) [GATES COMBINED FACTOR] 


Opportunity-physical Access Constraint Seeking Care Individual 


Child born overseas on a different schedule Opportunity-physical Access Constraint N/A Individual 
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Barriers and facilitators identified in qualitative reviews of 


factors affecting childhood vaccine uptake among caregivers 


COM-B  22 5 A’s 23 5 C’s  24 UNICEF journeys 25 Social Ecological 


Model 25 


Outstanding debts to the facility Opportunity-physical Activation Constraint Point of vaccination Individual 


Needing to pay for transport to facility Opportunity-physical Access OR 


Affordability 


Constraint Seeking care Individual 


Long distance to get to vaccination site Opportunity-physical Access Constraint Seeking care Individual 


Vaccine not available (not licensed or not recommended) Opportunity-Physical Access Constraint Point of vaccination Organizational 


Card not available Opportunity-Physical Access?? Constraint Point of vaccination Individual 


Not enough children to open a vaccine programme Opportunity-Physical Access Constraint Point of vaccination Community / 
Organizational 


School-based vaccine programme* Opportunity-Physical Access N/A Point of vaccination Organizational 


Service times inconvenient Opportunity-Physical Access Constraint Seeking Care Organizational 


Service Cost Opportunity-Physical Affordability Constraint Seeking Care Individual 


Lack of transport Opportunity-Physical Access Constraint Seeking Care Individual 


Place of immunization too far Opportunity-Physical Access Constraint Seeking Care Individual 


Child ill-not brought to clinic Opportunity-Physical Access?? Constraint Seeking Care Individual 


Child ill- brought but not given immunization Opportunity-physical Access Constraint Point of vaccination Interpersonal 


Long wait times Opportunity-physical Access Constraint Seeking Care Organizational 


Logistical complexity Opportunity-physical Access and 


Activation 


Constraint Seeking Care Interpersonal, 


Community, and 
Organizational 
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Barriers and facilitators identified in qualitative reviews of 


factors affecting childhood vaccine uptake among caregivers 


COM-B  22 5 A’s 23 5 C’s  24 UNICEF journeys 25 Social Ecological 


Model 25 


Availability of leave at work+ 


 


Opportunity-Physical Affordability and 


Access 


Constraint Seeking care Organizational 


Older siblings Opportunity-Physical N/A Constraint Seeking care Interpersonal 


Norms/Social context (cultural/religious beliefs against 


vaccination, rumours or misinformation) [GATES COMBINED 


FACTOR] 


Opportunity-Social Acceptance Constraints Accepting/intending Interpersonal, 


Community 


Agency/self-efficacy (family members did not allow, no female 


vaccinator at the clinic) 


Motivation-reflective Access Constraints Accepting/intending Individual OR 


Interpersonal 


Confidence (caregiver does not believe in vaccination; fears about 
side effects, safety; fear of needles) [GATES COMBINED FACTORS] 


Motivation-reflective Acceptance Confidence Accepting/intending Individual 


Complacency (lack of motivation, vaccination not seen as 
important/necessary) [GATES COMBINED FACTOR] 


Motivation-reflective Activation Complacency Accepting/intending Individual 


Adverse media reports Motivation-reflective Acceptance Constraint Accepting / Intending Community 


Child individualism Motivation-reflective Acceptance Constraint Accepting / Intending Individual 


Anticipated regret / guilt Motivation-reflective Acceptance Constraint Accepting / Intending Individual 


Experienced reaction in the past, real or perceived; 


Negative past experience 


Motivation-reflective Activation Confidence Accepting / Intending Individual 


Fear of being scolded for losing the vaccination card, and having 
to pay for a new one 


Motivation-reflective Activation Constraint Point of vaccination Interpersonal 


Believes there is inadequate evidence that vaccines are safe  Motivation-reflective Acceptance Confidence Accepting / Intending Individual 


Doesn’t believe in necessity Motivation-reflective Acceptance Complacency Accepting / Intending Individual 


Believes disease to be beneficial Motivation-reflective Acceptance Calculation Accepting / Intending Individual 


Prefers alternative methods of protection Motivation-reflective Acceptance Calculation OR 


Confidence 


Accepting / Intending Individual 
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Barriers and facilitators identified in qualitative reviews of 


factors affecting childhood vaccine uptake among caregivers 


COM-B  22 5 A’s 23 5 C’s  24 UNICEF journeys 25 Social Ecological 


Model 25 


Belief in vaccine effectiveness Motivation-reflective Acceptance Confidence Accepting / Intending Individual 


Applies a belief system that contradicts vaccination, e.g., 


Steiner/Waldorf 


Motivation-reflective Acceptance Confidence Accepting / Intending Individual, 


Community 


Religious Beliefs Motivation-reflective Acceptance Confidence Accepting / Intending Individual OR 


Community 


Question why some diseases like polio are targeted when there 


are others requiring attention 


Motivation-reflective Acceptance Confidence Accepting / Intending Individual 


Culture Motivation-reflective Access OR 
Acceptance 


N/A Accepting / Intending Community 


Influence of important others in favour of the vaccination 
(partner, child (adolescent), family, friends, community, doctor…) 


Motivation-reflective Activation N/A Accepting / Intending Interpersonal 


Healthcare provide or service unwelcoming/discriminatory Motivation-reflective Activation Constraint Point of vaccination Interpersonal 


Health value Motivation-reflective Activation Calculation Accepting / Intending Individual 


Wrong ideas about contraindications Motivation-reflective Awareness Constraint Seeking care Individual, 


Interpersonal 


Overwhelming or conflicting information Motivation-reflective Awareness Constraint OR 
Calculation? 


Accepting / Intending Individual 


Perceptions of parenthood Motivation-reflective Activation N/A Accepting / Intending Individual 


Previous experience of vaccination and previous vaccination 


behaviour 


Motivation-reflective Activation Confidence Accepting / Intending Individual 


Experience of others in the family with vaccines Motivation-reflective Activation Confidence Accepting / Intending Interpersonal 


Fear of needles Motivation- automatic Acceptance Confidence Accepting / Intending Individual 


Fear of adjuvants Motivation- automatic Acceptance Confidence Accepting / Intending Individual 
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Barriers and facilitators identified in qualitative reviews of 


factors affecting childhood vaccine uptake among caregivers 


COM-B  22 5 A’s 23 5 C’s  24 UNICEF journeys 25 Social Ecological 


Model 25 


Fear side effects/ reactions Motivation- automatic Acceptance Confidence Accepting / Intending Individual 


Belief that vaccines cause new disease strains Motivation- automatic Acceptance Confidence Accepting / Intending Individual 


Belief that vaccine causes the disease for which it is meant to 


prevent 


Motivation- automatic Acceptance Confidence Accepting / Intending Individual 


Provider not recommending specific vaccines for population 


group (e.g., not identifying that child is Aboriginal or Torres Strait 


Islander) 


Motivation-automatic Awareness  Point of vaccination Organisational 


Concern that children are too fragile Motivation- automatic Acceptance Constraint Accepting / Intending Individual 


Reminders from service/school / Triggers and reminders to 


vaccinate 


Motivation-Automatic Awareness N/A Accepting / intending Organizational 


Health staff unpleasant Motivation- automatic Activation Constraint Point of vaccination Interpersonal 


Perceived risks outweigh perceived benefits Motivation- automatic Acceptance Calculation Accepting / Intending Individual 


Mistrust of vaccine, doctor, medicine, government, 


pharmaceutical companies, health authorities 


Motivation- automatic Acceptance Confidence Accepting / Intending Interpersonal OR 


Community OR 


Organizational 


Concern about quality of vaccines (e.g. expired, broken cold 


chain, re-used syringes, that the government would purchase 


low-quality vaccines) 


Motivation- automatic Acceptance Confidence Accepting / Intending Individual OR 


Organizational 


 


Distrust in vaccine programmes(e.g. vaccines are a “tool of 
western powers” to control or harm communities) 


Motivation- automatic Acceptance Confidence Accepting / Intending Individual OR 


Interpersonal 


Trust (vaccinators unfriendly, poorly trained, not trusted) [GATES 
COMBINED FACTOR] 


Motivation-automatic Activation Confidence Accepting/intending Interpersonal 


Rumours in the community about harmful side effects (e.g. 
sterility) 


Motivation- automatic Acceptance Confidence Accepting / Intending Interpersonal 


Conspiracy beliefs Motivation- automatic Acceptance Confidence Accepting / Intending Individual 
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Table 2. Measures of childhood vaccination confidence identified through literature review, developed from 2010-2019 
 


 
Name of 
measure  


Authors  Year 
published 
(citations) 


Country 
developed 


Development method as described by the authors 
    


Conceptual 
basis 


Constructs included in 
the final measure, as 
named by the authors 


Number 
of items 


The 
Immunizatio
n Beliefs and 


Intentions 
Measure 


(IBIM) 80 a 
 


Tickner 
and 
colleagues  


2010 (34) England 


Developed using initial items based on central components 
of the Theory of Planned Behaviour, which were refined 
through cognitive interviews and pilot testing. 


Theory of 
Planned 
Behaviour 


1. Behavioural 
intention (3 items) 
2. Attitude (8 items) 
3. Subjective norm (3 
items) 
4. Perceived 
behavioural control (2 
items) 
5. Beliefs (23 items):  
a) Behavioural beliefs 
(6 items), Normative 
beliefs (3 items), and 
Control beliefs (14 
items) 
 


39 items 
 


Parent 
Attitudes 


about 
Childhood 


Vaccines 
(PACV) 
survey 81,82 


Opel and 
colleagues  


2011 
(205) 


United 
States 


Developed using a four-step process: a) Review of previous 
studies and surveys on parental health beliefs to develop 
content domains and draft initial survey items (17 items, 
12 from previous instruments and 5 constructed de novo); 
b) Two focus groups of parents and two of pediatricians 
generated additional themes and survey items (10 
additional items, 27 items total); c) Six immunization 
experts reviewed the items and ranked them on a 1–5 
scale. The lowest third of ranked items were dropped (18 
items); d) The revised survey was pretested with 25 
parents to assess face validity, usability and item 
understandability. Psychometric evaluation of the measure 
resulted in 15 items. 


Health Belief 
Model 


1. Safety and efficacy (4 
items) 
2. General attitudes (9 
items) 
3. Behaviour (2 items) 


15 items 
in long 
form, 5 
items in 
short 
form 


EXPERT 


CONSULT 


NOT REPORTED EXISTING 


LITERATURE 


EXPERT 


CONSULT 


COGNITIVE 


INTERVIEW 


EXISTING 


LITERATURE 


PILOT TESTED 


COGNITIVE 


INTERVIEW 


EXISTING 


LITERATURE 


PILOT TESTED 


PILOT TESTED COGNITIVE 


INTERVIEW 


QUAL/ FG 


INTERVIEW 
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Vaccine 
Confidence 
Scale (VCS) 
83 b 


Gilkey and 
colleagues  


2014 (71) United 
States 


Developed using items that were drawn from an existing 
large national survey (2010 National Immunization Survey-
Teen). Eleven items were conceptualised according to the 
Health Belief Model, with two items of the Parental 
Attitudes Module assessing parents’ relationship with 
healthcare providers also included. Psychometric 
evaluation using data from a nationally representative 
sample of parents of adolescents reduced items to 8, 
corresponding to three constructs.  


Health Belief 
Model 


1. Benefits of 
vaccination (4 items) 
2. Harms of vaccination 
(2 items) 
3. Trust in healthcare 
providers (2 items) 


8 items in 
long form,   
4 items in 
short 
form 


Vaccine 
Conspiracy 


Beliefs Scale 


(VCBS) 84 b 


Shapiro 
and 
colleagues  


2014 (45) Canada 


Developed by conducting a scan of the literature. Six items 
were drawn from existing study on vaccine-specific 
conspiracy beliefs 85 and one item added by the authors 84. 


Not 
reported 


1. Vaccine conspiracy 
beliefs (7 items) 


7 items  


Concerns, 


attitudes, 
beliefs and 
intentions of 


parents 
about 
vaccines for 


their child 
(CABI-V) 86 
a 


Shoup 2015 
(205) 


United 
States 


Developed in three phases: 1) literature review, expert 
consultation and cognitive interviews; 2) pilot test with 120 
pregnant mothers, followed by revisions; 3) revised survey 
administered to pregnant mothers and parents of children 
under twelve months of age, and psychometrically 
evaluated. 


Theory of 
Planned 
Behavior & 
Health Belief 
Model 


1. Beliefs about 
vaccinating (6 items) 
2. Evaluation of 
vaccine-preventable 
diseases (VPD) / 
vaccine adverse events 
(VAE) (8 items) 
3. Subjective norms 
about vaccinating (5 
items) 
4. Perceived control of 
vaccinating decisions (4 
items) 
 


23 items 


Vaccine 


Hesitancy 
Scale (VHS) 
87,88 b 


The SAGE 
Working 
Group on 
Vaccine 
Hesitancy  


2015 
(216) 


Switzerland 


Developed by conducting a systematic review of existent 
research, piloting questions in the WHO/UNICEF Joint 
Reporting Form, and through expert consultation. Three 
different types of survey questions were included: Core 
Closed Questions; Likert-type Scale Questions (evaluated 
below); and a set of Open-Ended Questions. 


Health belief 
Model & 
Theory of 
Planned 
Behaviour; 
gaps in 
these 


1. Confidence (7 items) 
2. Risks (2 items) 


10 items 
(9 in 
subseque
nt 
validation) 


EXISTING 


LITERATURE 


PILOT TESTED 


EXISTING 


LITERATURE 


EXPERT 


CONSULT 


EXISTING 


LITERATURE 


PILOT TESTED 


EXPERT 


CONSULT 


COGNITIVE 


INTERVIEW 


EXISTING 


LITERATURE 


PILOT TESTED 
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models also 
identified 


Vaccination 
Scale (VS) 89 


Horne and 
colleagues  


2015 
(221) 


United 
States 


Method of development not described. Intention of this 
study was not specifically to develop a measure but to 
evaluate intervention to counter antivaccination attitudes. 


Not 
reported 


1. General vaccine 
attitudes (5 items) 


5 items  
 


Vaccine 
Confidence 


Project™90 


Larson and 
colleagues  


2016 
(498) 


67 
countries 


The measure is reportedly adapted from the ten-question 
Likert-type survey proposed by SAGE. Intention of this 
study was not specifically to develop a measure but to 
develop a global monitoring tool. It has been applied in 
multiple countries; the data are publicly available 
(www.vaccineconfidence.org).  


Not 
reported 


1. Vaccine importance 
(1 item) 
2. Vaccine safety (1 
item) 
3. Vaccine effectiveness 
(1 item) 
4. Religious 
compatibility (1 item) 


4 items  


Vaccination 
Psychologic


al 
Empowerme
nt Scale 


(VPES) 91,92 


Fadda and 
colleagues  


2017 (5) Italy 


Developed an initial item list by examining previous 
qualitative data (on themes of meaning, competence, 
impact, and self-determination), literature about 
psychological empowerment, existing validated 
empowerment scales and feedback from expert 
psychologists. The initial item pool was evaluated for 
content and face validity by a panel of experts in 2015 (57 
items). A pretest reduced the initial pool to 9 items, 
eliminating items without an endorsement frequency 
between 0.2 and 0.8, and those items without an item-
total value higher than 0.3. Three additional items were 
excluded due to their loading on multiple factors in the 
principal component analysis. 


Empowerme
nt Theory 


1. Perceived influence 
of personal and family 
experience (2 items) 
2. Desire to know 
peers’ opinion and 
experience (2 items) 


4 items 


The 


Vaccination 
Attitudes 


Examination 
(VAX) Scale 
93 


Martin and 
Petrie  


2017 (33) United 
States 


Developed an initial item-list pool (45 items) by 
conducting: 1) three 30-min focus groups (one with a 
group of individuals who favoured vaccination and two 
with groups of individuals who identified as vaccine-
hesitant) recruited from GP waiting rooms, and organized 
responses into themes; 2) literature review on attitudes 
towards vaccination; and 3) informal evaluation of the 


Not 
reported; 
Used 
Necessity-
Concerns 
Framework 
to frame 
findings 


1. Mistrust of vaccine 
benefit (3-items) 
2. Worries about 
unforeseen future 
effects (3-items) 
3. Concerns about 
commercial 
profiteering (3-items) 


12 items 
 


NOT REPORTED 


NOT REPORTED 


EXPERT 


CONSULT 


EXISTING 


LITERATURE 


PILOT TESTED 


EXISTING 


LITERATURE 


QUAL/ FG 


INTERVIEW 


QUAL/ FG 


INTERVIEW 
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content of anti-vaccination websites and blogs. Developed 
items underwent psychometric evaluation and they 
retained the three items that best reflected each subscale. 


4. Preference for 
natural immunity (3-
items) 


5C 
Antecedents 


of Vaccine 
Acceptance 


(5C) 24 b 


Betsch and 
colleagues  


2018 (81) Germany 


Developed using definitions derived from psychological 
theories, health behaviour models and existing measures, 
an item pool (of 35 items) was developed and underwent 
psychometric evaluation.  


Health Belief 
Model, 
Theory of 
Planned 
Behaviour, 
3Cs, 5As 


1. Confidence (1 or 3 
items) 
2. Constraints (1 or 3 
items) 
3. Complacency 1 or 3 
items) 
4. Calculation (1 or 3 
items) 
5. Collective 
Responsibility (1 or 3 
items) 


15 items 
in long-
form and 
5 items in 
short 
form 


Vaccine 


Acceptance 
Instrument 


(VAI) 94 


Sarathchan
dra and 
colleagues  


2018 (24) United 
States 


Developed by reviewing literature on existing instruments 
used to measure vaccine confidence, employing expertise 
in an iterative fashion to identify most important facets of 
vaccine acceptance or hesitancy, and producing a set of 
Likert-type scale items that tap five theoretical and 
empirical dimensions of vaccine acceptance. Each 
dimension is measured by 4-item sub-scale of forward-
worded and reversed-worded statements. Pilot tested 
instrument with 196 American Adults in 2015. 


Not 
reported 


1. Perceived safety of 
vaccines (1 or 2 items) 
2. Perceived 
effectiveness and 
necessity of vaccines (1 
or 2 items) 
3. Acceptance of the 
selection and 
scheduling of vaccines 
(1 or 2 items) 
4. Positive values and 
affect toward vaccines 
(1 or 2 items) 
5. Perceived legitimacy 
of authorities to 
require vaccinations (1 
or 2 items) 


20 items 
in long-
form and 
10 items 
in short 
form 


Caregiver 
Vaccination 
Attitudes Sc


ale (CVAS) 
95 


Wallace 
and 
colleagues 
 


2019 (7) 
 


Ghana 
 
 Developed items in a multi-step process: 1) initial draft 


developed with expert study team; 2) review of existing 
measures; 3) addition of six items based on discussions 
with immunization professionals with expertise in African 
countries; 4) input from caregiver focus group discussions; 


Not 
reported 


1. Vaccine benefits (2 
items) 
2. Past vaccination 
behaviour (2 items) 
3. Vaccine efficacy and 
safety (2 items) 


6 items  
 


EXISTING 


LITERATURE 


EXISTING 


LITERATURE 


PILOT TESTED 


EXPERT 


CONSULT 


EXISTING 


LITERATURE 


QUAL/ FG 


INTERVIEW 
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5) final review by Ghana Health Service immunization 
programme focal points; 6) pilot tested (reducing 11-item 
version to 6-items based on validity testing). 


Emory 


Vaccine 
Confidence 
Index 


(EVCI) 96 


 


Frew and 
colleagues  
 
 
 
 
 
 
 
 


2019 (6) 
 
 


United 
States 
 
 


Classified 30 individual survey items as they corresponded 
to the constructs ‘Information Environment’, ‘Trust’, 
‘Healthcare Provider’, ‘Attitudes and Beliefs’, and ‘Social 
Norms’, key components of vaccine confidence as defined 
by the United States National Vaccine Advisory Committee. 
Methods for developing the specific items are not 
described. These 30 items were narrowed to 8 items using 
factor analysis, assessment of coefficients of variation, and 
the deliberate retention of items related to healthcare 
providers in order that the measure remained aligned with 
the advisory committee’s definition. 


Not 
reported; 
items 
classified 
according to 
the advisory 
committee’s 
definition of 
vaccine 
confidence  


1. Trust 
2. Importance  
3. Confidence 
 


8 items 
 
 


 


Source. Shapiro et al. 2021.6 


Note. This table includes only measures for childhood vaccination in general (and not for specific vaccines such as measles, mump s, and rubella). Number of 
citations from Google Scholar as of January 30, 2021.  


a Measure added to our review based on expert feedback.  


b Measure that authors of this review developed. 


 


  


NOT REPORTED 
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Table 3. Psychometric properties examined in studies establishing childhood vaccine confidence measures 
 


Measure, year published Factor 
structure  


Internal 
consistency 
reliability  


Test-  
retest 
reliability 
 


Content 
validity  
(Refer to 
Table 2)  


Convergent 
and 
discriminant 
validity 


Criterion 
validity   


The Immunization Beliefs and Intentions Measure (IBIM), 2010 80 a X ✓ X ✓ X ✓ 


Parent Attitudes about Childhood Vaccines (PACV) survey, 201181,82,97-105 ✓ ✓ ✓ ✓ ✓ ✓ 


Vaccine Confidence Scale (VCS), 2014 83,106,107b ✓ ✓ X X X ✓ 
Vaccine Conspiracy Beliefs Scale (VCBS), 2014 84 b ✓ ✓ X X ✓ ✓ 
Concerns, attitudes, beliefs and intentions of parents about vaccines for 
their child (CABI-V), 2015 86 a 


✓ ✓ ✓ ✓ 
 


X ✓ 


Vaccine Hesitancy Scale (VHS), 2015 87,88,108-110b ✓ ✓ X X ✓ ✓ 


Vaccination Scale (VS), 2015 89 X ✓ X X X ✓ 


Vaccine Confidence Project™, 2016 90 X X X X X X 
Vaccination Psychological Empowerment Scale (VPES), 2017 91,92 ✓ ✓ X ✓ ✓ ✓ 


The Vaccination Attitudes Examination (VAX) Scale, 2017 93,111 ✓ ✓ ✓ ✓ ✓ ✓ 
5C Antecedents of Vaccine Acceptance (5C), 2018 24 b ✓ ✓ X X ✓ ✓ 
Vaccine Acceptance Instrument (VAI), 2018 94 ✓ ✓ X X ✓ X 
Caregiver Vaccination Attitudes Scale (CVAS), 2019 95 ✓ ✓ X ✓ X ✓ 


Emory Vaccine Confidence Index (EVCI), 2019 96 ✓ ✓ X X X ✓ 


Source. Shapiro et al. 2021.6 


Note. ✓= Examined in at least one study. X = Not examined. Internal consistency reliability: Examined a measure of the average correlations between pairs of items in the measure. Test-retest 
reliability: Examined the correlation of the measure administered at two different times. Cognitive interviewing: Used cognitive interviewing techniques to see whether participants assigned the same 
meaning to the items that researchers intended (see Table 1). Convergent and discriminant validity: Examined whether the measure correlated with conceptually similar scales and not with 
conceptually unrelated measures. Criterion validity: Examined the correlation of the measure with vaccination intention or behaviour. These definitions came primarily from two sources. 27,28 The 
codes are based on two coders independent evaluation of the studies. Supplementary Material S2 of the manuscript provides mor e information on the measures’ reliability and validity (see Shapiro et 


al. 2021).6  
Factor structure: Examined whether the measure had subscales.  
a Measure added to our review based on expert feedback.  
b Measure that authors of this review developed.   
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Annex B. Key informant interview summary findings and other end-user 


inputs 
 


Key informant interview summary based on: 


K.E. Wiley, D. Levy, G.K. Shapiro, E. Dube, G.K. SteelFisher, N. Sevdalis, F. Ganter-Restrepo, L. Menning, 
J. Leask. (2021). A User-centered approach to developing a new tool measuring the behavioural and 
social drivers of vaccination. Vaccine, [accepted for publication September 4, 2021] 


 


1. End-users are central to the development and implementation of the BeSD tools 


A user-centered approach focuses on the needs of key end-users of an envisioned product and seeks to 
include their perspectives in the development process.  Keeping the end-users central to the development 
process ensures that their needs will be met by the developed product, increasing the likelihood that those 
products will be routinely used. 


The envisaged end-users of the BeSD tools include in-country and regional immunization programme 
managers, in-country health authorities, immunization partner organizations and researchers collaborating 
with programme managers. The BeSD working group has sought to engage these users from the outset, 
beginning with a scoping exercise to inform design plans for the BeSD tools. We continue to engage with a 
range of these stakeholders globally, incorporating both solicited and unsolicited feedback as we move 
through the BeSD development process, iteratively improving the tools as they are tested and used in the 
field. 


2. Initial key informant interviews informed the structure and scope of the tools   


The first detailed needs assessment of the envisaged end-users of the BeSD multi-component tool was 
undertaken between April and August 2019.  


We sought to achieve a maximum variation among participant views and experiences, and thematic 
saturation in the overall findings.  We purposively sought participants responsible for immunisation 
activities in GAVI-eligible and middle-income countries, as well as input from individuals within other health 
organisations who held roles with a global focus. Semi-structured qualitative interviews explored 
participant’s roles and responsibilities, and what measures and systems they currently use regarding 
vaccine acceptance and demand.  Input was then sought on the structure, envisaged use, and 
implementation and support requirements for the proposed BeSD tools. A Framework analytical approach 
was used. A coding framework was developed deductively and inductively based on the interview schedule 
and themes that emerged from the data as the study progressed.   


The twenty interviews were conducted, including six pilot (April-May) and 14 final (June-August). Six 
participants held roles with regional-level responsibility for WHO, thirteen held roles with responsibility at a 
country-level within one of those regions, and one held a role in a health agency with global responsibility.  
Participants included Communication for Development (C4D) Specialists, National Ministry of Health 
Expanded Programme on Immunization (EPI) Managers, and other WHO and UNICEF staff from all five WHO 
regions.  


Two high-level streams of inquiry arose from this study: (1) the systems and practices currently in use for 
collecting vaccine-related data and the challenges faced; and, (2) reflections on the proposed BeSD tools 
(see Table 1). 


7.1_Vaccine_uptake


SAGE meeting October 2021 87







Table 1. Streams of inquiry and main thematic findings from participant’s responses 


Interview Question Areas Main Thematic Findings 
CURRENT SYSTEMS, DATA AND 
CHALLENGES 
- Current data uses and practices 
- Most pressing questions to 


answer that will help with 
programme prioritisation 


Current systems: 
- Wide variation in types of data and systems between 


jurisdictions 
- Wide variation in frequency of data collection 
- Wide variation in how data used for programme planning. 
- Mainly quantitative data used, little qualitative 
 
Current challenges: 
- Data collection and quality 


o Inaccurate denominator data 
o Difficult to triangulate different sources 
o Security issues limiting data collection ability 


- Technical capacity  
o Varied between jurisdictions 
o High staff turnover can impact skill retention within 


jurisdictions 
o Use external consultants if no internal capacity.  This 


presents challenge of balancing technical expertise 
with local cultural knowledge (hard to find both) 


- Barriers to advocacy for change 
o Cultural / political sensitivities can present challenges 
o Sometimes limited capacity for using data to affect 


change  
- Areas currently in focus and areas that need to be 


o Health care provider perspectives also important 
o Specific reasons for vaccine refusal 
o Comparable data to enable view of global trends 


REFLECTIONS ON THE PROPOSED 
TOOLS: 
- Foreseeable barriers to using 


the tools 
- Foreseeable uses of the tools 


and the data they generate 
- Capacity to conduct qualitative 


research 
- Implementation of the tools 


- Resources needed 
o Funding 
o Capacity 


- Required attributes of the tools 
o Cover practical and community factors as well as 


individual attitudes 
o Balance between flexibility and standardization 
o Easy to use 


- User guidance requirements 
o Clear, easy to follow 
o Address sampling, analysis and guidance on how to 


apply to local cultural settings 
- Rollout and implementation 


o Include proof of concept example 
o Provide facility for continual updates based on 


learnings from field use 
o Provide periodic “refresher” updates on the tools  
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The key informant interviews identified three key areas for support:  
1. Integration of BeSD into existing systems and processes  
2. Easy or auto analyses of raw data and presentation of data for greatest impact  
3. Operationalisation of data (how to use it to inform decision-making)  


 


These findings highlighted the following requirements for the BeSD tools: 


- The tools will need to offer a balance between flexibility and standardization: they must be 
standardized enough to provide a mechanism for global reporting and comparison of data, while 
flexible enough to be locally adaptable.   


- There was an appetite for qualitative and quantitative methods, and a need for capacity building to be 
able to execute these locally 


- The perspectives of healthcare workers, community influencers, and programme managers are needed 
in addition to caregivers.  This informed the inclusion of qualitative interview guides for these groups in 
the suite of tools. 


- The need for a clear user guidance that covers how to modify the tools to be setting-specific; how to 
sample and analyze the data; how to effectively communicate the findings; and how to make the 
findings actionable regarding programme planning. 


 


3. End-users continue to occupy a central place in learning about the BeSD tools 


End-users have been consulted throughout the iterative process for developing the BeSD tools. This has 
been achieved through the BeSD working group, where partners involved include prospective end-users, 
through dissemination of drafts to WHO Regional Offices for comment, input and feedback.  


With the publication of the Data for Action Guidebook for COVID-19 vaccination uptake, it has also been 
possible to solicit feedback from actual end-users. Feedback was sought over informal means (email 
communication, telephone consultations) and later more formally, in the form of a short survey sent out to 
users. These probed at what components of the guidebook were used, what worked well, what could be 
improved, and finally were there any gaps in content.  


Actual end-users of the published guidebook included a range of partner organizations and researchers at 
national, regional and global level supporting health authorities to collect BeSD data. From our end-users 
we learned that BeSD tools throughout the pandemic have been almost exclusively implemented online, 
with a few exceptions. This insight has supported narrowing of the guidebook for ease of use, and informed 
plans for building the various digital components, e.g. tools and templates for analysis.  


The end-users continue to have input into the BeSD tool development in the following ways: 


- Feedback is actively sought from those who have used the tools in the field, which is documented 
and incorporated into the next iteration of tool development 


- Unsolicited feedback from users is also documented and incorporated 
- The results of the initial Key Informant Interviews informed the development of detailed end-user 


“personas”; these fictional personas are returned to repeatedly to check assumptions and guide the 
ongoing development of the tools and guidance 


- Further iterative developments of implementation plans and the user guidance document will 
include workshopping activities with groups of end-users 


- Working groups responsible for decision-making in the development of the various components of 
the tools include key end-users, in addition to technical experts 
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Annex C. Tools for childhood immunization 
 


Childhood vaccination interview guides 
 


There are four adaptable qualitative interview guides indented for use with different audiences: caregivers, health workers, community 
influencers, and programme managers (national or sub-national level). These guides can be used for in-depth interviews with individuals or used to 
guide focus group discussions.  Questions should be adapted to suit the cultural context of the people being interviewed, and the research question 
being investigated. 
 


CHILDHOOD VACCINATION INTERVIEW GUIDES – FOR PARENTS AND CAREGIVERS (of children under 5) 


 


BeSD domain Question / [Instruction] Rationale 
General 
 


Introduction: Hello, I am [INTERVIEWER’S NAME] with [INSTITUTION 
OR ORGANIZATION NAME]. We are interviewing people to help improve 
vaccination services in [NAME OF COUNTRY].  
 
The interview is expected to take __ minutes. Your participation is 
completely voluntary and anonymous. The answers you give will be 
completely confidential. If you do not want to answer a question or wish to 
stop the interview, just let me know. Would you be willing to take part in 
an interview with me?  [if audio recording the interview] Would you be 
happy for me to record our conversation? 


- Clear introduction to ensure true informed consent 
for participation is obtained before proceeding 


Tell me a little about yourself and your family 
 
Probe: 


- Who lives in your household with you? 
- How old is your child / are your children? 
- Are your children up to date with their vaccines? 


 


- Warm-up question 
- Enables understanding of the participant’s family 


situation and personal context 


Motivation 
Social Processes 


Thinking back to the first time you had your child vaccinated, tell me 
why you decided that you would go ahead with it. [If first vaccine was 
administered at birth, ask about the first time they took their child back for 
their next set of scheduled vaccines] 
 
Probe: 


- Did anyone suggest it? 
- Who decided that you should take your child to have their 


vaccines? 
- Who usually takes your child(ren) to have their vaccines? 
 


- Aim to understand how the caregiver came to the 
decision about whether or not to vaccinate their 
child 


- Aim to understand who else was involved in the 
decision 
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BeSD domain Question / [Instruction] Rationale 
Social Processes Do you talk about vaccination with anyone else? 


Probe: 


- Who do you talk to? 
- What do they say? 
- Do other parents you know vaccinate their children? 


- Aim to understand what the social norms are for 
this caregiver (i.e. what is the usual vaccination 
behaviour of other caregivers in their community) 


 


Practical Factors Thinking back to the first time you took your child to have their 
vaccines, tell me how you knew it was time to do so? 
Probe: 


- What kind of reminders do you use? 


- Aim to understand what prompts the caregiver to 
seek vaccination for their child  


Practical Factors Thinking about vaccination day for your child, tell me about what 
happens before you arrive at the place where your child gets their 
vaccine. Start with before you leave home. 
Probe: 


- What do you need to do to prepare before you leave home? 
- How do you travel to the vaccination place? 


 
Once you arrive at the vaccination place, tell me what happens next. 
Probe: 


- Who do you talk to when you get there? 
- What happens in the waiting room or queue? 
- Do you need to pay a fee? 
- Are other health checks done while you’re there? 


 
What happens when it’s your child’s turn to get their vaccine? 
Probe: 


- What happens first? 
- [probe for each step until the vaccination is completed] 
- What do the health workers talk to you about while you’re there? 


How do you feel when you talk with them? 
 
After your child has had their vaccine, tell me what happens next. 
Probe: 


- What happens when you leave the vaccination place? 
- How do you travel home? 
- What happens after you arrive home? 


- Aim to understand the practical and logistic 
considerations the caregiver must address or 
overcome to get their child vaccinated. 


- Describe the process they follow on vaccination 
day 


- [note: “vaccination place” should be substituted 
with the correct word for the particular vaccination 
service the caregiver uses, for example, hospital, 
clinic etc] 


Practical Factors What do you like about what happens on vaccination day? 
Probe: 


- Ask about each step described by the caregiver in the question 
above 


- [If there is something identified that they like] Why do you like it? 


- Aim to understand positive aspects of the 
vaccination process described 
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BeSD domain Question / [Instruction] Rationale 
Practical Factors What don’t you like about what happens on vaccination day? 


Probe: 
- [If the response is “nothing”, list the steps described in the 


process they describe and ask is there anything they don’t like 
about them individually] 


- Is there anything you find difficult? Why do you find it difficult? 


- Aim to understand any barriers to getting their child 
vaccinated in detail 


Thinking and feeling Tell me how you feel about childhood vaccination? 
Probe:  


- Why do you feel this way? 
- Do you think it’s a good thing?  Why? 
- Do you think it’s important?  Why? 
- Is there anything you feel isn’t good about vaccination?  Can you 


tell me more about it? 


- Aim to understand underlying feelings about 
childhood vaccination in general 


Thinking and feeling How do you feel when your child is vaccinated? 
Probe: 


- Do you think it’s good for your child?  Why? 
- Is there anything that worries you? Why does it worry you?  


- Aim to understand their feelings when it comes to 
vaccinate their child specifically (different from the 
question above which aims to  understand how they 
feel about vaccination in general) 


General Is there anything g else you’d like to say? - Aim to capture any other issues or thoughts that 
haven’t been captured in previous questions. 


 


 


 


CHILDHOOD VACCINATION INTERVIEW GUIDES – FOR HEALTH WORKERS 


 


Question / [Instruction] Rationale 
Introduction: Hello, I am [INTERVIEWER’S NAME] with [INSTITUTION OR 
ORGANIZATION NAME]. We are interviewing people to help improve vaccination 
services in [NAME OF COUNTRY].  
 
The interview is expected to take __ minutes. Your participation is completely voluntary 
and anonymous. The answers you give will be completely confidential. If you do not 
want to answer a question or wish to stop the interview, just let me know. Would you be 
willing to take part in an interview with me?  [if audio recording the interview] Would you 
be happy for me to record our conversation? 


- Clear introduction to ensure true informed consent for 
participation is obtained before proceeding 


Tell me a little about yourself and what you do 
Probe: 


- What are you responsible for? 
- How many days do you work in this role? 


- Warm-up question 
- Enables understanding of the participant’s professional role 
- Understanding of the breadth of the participant’s responsibilities 
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Question / [Instruction] Rationale 
- Where do you perform your duties? - Understanding how many days per week the participant works and 


where they are situated physically (e.g. do they work at multiple 
sites) 


To what extent does your role involve immunisation? 
 
Probe: 


- What parts of your job involve immunisation? 
- Can you tell me more about that? 


- To understand how much of the participant’s role is immunisation-
related 


- To understand in some detail what those immunisation -related 
responsibilities are 


I’d like to understand the process you follow to immunize a child, starting from 
the very beginning. 


Probe: 


- Does it involve work for you even before the family arrives at the center for 
vaccination? 


- Can you summarize the procedure of immunization in around 5 steps starting 
once a family arrives at the center for vaccination? [note: adjust this question 
for non-clinic settings if required] 


- Are there are follow ups or steps involved once they leave the center? 
[note: other probes such on going door-to-door, systems of recording vaccinations, 
making vaccination cards and so on could be added, as required.] 


- This question is for workers who administer immunizations to 
children.   


- Aim is to understand the work processes followed by the 
participant 
o may shed light on logistic or practical barriers they may 


encounter when delivering immunization services 
o may shed light on facilitators that could be applied 


elsewhere 
- [Note: The wording of this question is currently framed for a health 


worker in a clinic-type setting.  The wording will have to be 
adjusted for the approach used in the setting being researched, 
for example, outreach or mobile vaccination services] 


What do you find works in helping families stay up to date with immunisation?  
Probe: 


- What helps them not miss doses or appointments? [Note: this is to probe for 
practical issues] 


- What helps those who are hesitant about getting their children vaccinated? 


- This question is designed to find out what, in the participant’s 
experience, helps keep families up to date with immunizations for 
their children  


- [Note: the question is intentionally broad and open-ended so that 
all possible answers are gathered]. 


What do you find difficult when it comes to helping families stay up to date with 
immunisation?   
Probe: 


- Which part of the process you described before do you find the hardest to 
complete?  Why is that? 


- Can you give some examples of reasons people give when their child has 
fallen behind the vaccination schedule? 


- Can you give some examples of reasons that people give for refusing 
vaccines for their children? 


- This question is designed to help identify and understand 
difficulties the participant faces in helping families to keep up to 
date with vaccinations.   


- [Note: The suggested probes are to help separate differences 
between difficulties in the process they describe above, and 
difficulties they think families experience.] 


If you had the chance, what would you do to improve immunisation services in 
your area?  


- Aim to identify any other issues or suggestions not identified in the 
previous line of questioning 


- Closing question 
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CHILDHOOD VACCINATION INTERVIEW GUIDES – FOR COMMUNITY INFLUENCERS (who promote vaccination for children under 5) 


 


Question / [Instruction] Rationale 
Introduction: Hello, I am [INTERVIEWER’S NAME] with [INSTITUTION OR ORGANIZATION NAME]. 
We are interviewing people to help improve vaccination services in [NAME OF COUNTRY].  
 
The interview is expected to take __ minutes. Your participation is completely voluntary and anonymous. 
The answers you give will be completely confidential. If you do not want to answer a question or wish to 
stop the interview, just let me know. Would you be willing to take part in an interview with me?  [if audio 
recording the interview] Would you be happy for me to record our conversation? 


- Clear introduction to ensure true informed consent 
for participation is obtained before proceeding 


Tell me a little about yourself and your role here in the community 
Probe: 


- To what extent does your work involve immunization? 
- Can you tell me more about that? 
- Who do you work with to do that work? 


- Warm-up question 
- Enables understanding of the participant’s role in 


the community 
- Understanding of the breadth of the participant’s 


responsibilities 
Can you take me through the process you follow when you work in a community? 
Probe: 


- [Note this probe is for participants who work with families] When you visit a family,  
o What do you talk about? 
o What information can you not leave without saying? 
o Do you follow up with the families afterward?  How do you do that? 


- [Note: this question is for participants who work with other people and organizations, use as 
appropriate for the participant] 


o How do you help the front-line health workers in working with families? 
o How do you help with routine immunization? 


- To understand the details of the participant’s 
immunization-related activities 


- [Note: some participants may work directly with 
families, others work with NGO’s and other 
agencies.  The suggested probe questions should 
be adjusted to suit the participant’s setting and role] 


What do you find works in helping families stay up to date with their children’s immunizations?  


Probe: 


- What helps them not miss doses or appointments? [Note: this is to probe for practical issues] 
- What helps those who are hesitant about getting their children vaccinated? 


- This question is designed to find out what, in the 
participant’s experience, helps keep families up to 
date with immunizations for their children  


- [Note: the question is intentionally broad and open-
ended so that all possible answers are gathered]. 


What makes it difficult for families stay up to date with immunization?   
Probe: 


- Can you give some examples of reasons people give when their child has fallen behind the 
vaccination schedule? 


- Can you give some examples of reasons that people give for refusing vaccines for their 
children? 


- Are you able to overcome these challenges?  How? 
 


- This question is designed to help identify and 
understand difficulties the participant sees for 
families to keep up to date with vaccinations in their 
community.   


If you had the chance, what would you do to improve immunisation services in your area?  - Aim to identify any other issues or suggestions not 
identified in the previous line of questioning 


- Closing question 
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CHILDHOOD VACCINATION INTERVIEW GUIDES – FOR PROGRAMME MANAGERS 


 
Question / [Instruction] Rationale 
Introduction: Hello, I am [INTERVIEWER’S NAME] with [INSTITUTION OR ORGANIZATION NAME]. 
We are interviewing people to help improve vaccination services in [NAME OF COUNTRY]. We’re 
seeking input from people like you who know the processes and the work well.  Your views are crucial 
and very valuable. 
 
The interview is expected to take __ minutes. Your participation is completely voluntary and anonymous. 
The answers you give will be completely confidential. If you do not want to answer a question or wish to 
stop the interview, just let me know. Would you be willing to take part in an interview with me?  [if audio 
recording the interview] Would you be happy for me to record our conversation? 


- Clear introduction to ensure true informed consent 
for participation is obtained before proceeding 


Tell me a little about yourself and your current role  
Probe: 


- To what extent does your work involve childhood immunization? 
- What kinds of immunization-related activities are you responsible for (e.g. surveillance, 


campaigns, communications etc) 
- Can you tell me more about those? 


- Warm-up question 
- Enables understanding of the participant’s overall 


current role 
- Understanding of the breadth of the participant’s 


responsibilities 
- Understanding the extent of their immunization -


related activities and what those entail. 
What makes the provision of childhood immunization a success in your area?  
Probe: 


- Are there specific examples you can describe? 
 


- This question is designed to find out what, in the 
participant’s experience, helps keep families up to 
date with immunizations for their children  


- [Note: the question is intentionally broad and 
open-ended so that all possible answers are 
gathered]. 


What do you think are the difficulties when it comes to providing childhood immunization in your 
area? 
Probe: 


- Do you face difficulties with children falling behind the vaccination schedule in your area?  Can 
you describe them? 


- Do you face difficulties with parents refusing vaccines for their children? 
- Are you able to overcome these challenges?  How? 
 


- This question is designed to help identify and 
understand difficulties the participant sees for 
families to keep up to date with vaccinations in 
their jurisdiction.   


If you had the chance, what would you do to improve the childhood immunization situation in 
your area?  


- Aim to identify any other issues or suggestions not 
identified in the previous line of questioning 


- Closing question 
 


 


 


 


7.1_Vaccine_uptake


SAGE meeting October 2021 95







 


Childhood vaccination survey (and item rationale) 
 


The table below compiles survey items for parents and caregivers to children under 5 (0-59 months). Table cell colours are indicative of the domain 
(thinking and feeling, social processes, motivation and practical issues). 
 
The BeSD childhood vaccination survey is made up of a total of 20 questions and corresponding response options. To support analyses and use of 
the BeSD items, included below are also recommended consent script (S0) with adaptable fields for countries to modify and use as appropriate, and 
six socio-demographic items (S1–S9) for country adaptation. These supplementary items (S0–S9) are considered the minimum necessary for quality 
data collection and analysis. These can be used and adapted as needed to support the research objectives.  
 
Researchers may also carefully choose to add specific new socio-demographic items to support more granular interpretation of the data. The survey 
flow adopts the logic of “facts” before “attitudes”, and “attitudes” before “intentions”, and moves from general immunization items to COVID -19 
vaccine specific items. The column “item rationale” contains important information for translation and local adaption of items, including how to 
adapt items for post-vaccine introduction. 
 
Wording in [square brackets] is to indicate terminology that will likely need to be locally adapted.  
 
Text all in CAPITALS is an instruction for the interviewer and must not be read aloud for participants. 
 
 
No. Construct and indicator Item rationale Childhood vaccination survey item 
S0 Consent This item serves as an example of text to be included to 


capture respondent’s informed consent to their 
participation in the study.  
 
The wording in [square brackets] can be adapted at the 
local level to reflect accurate information in the relevant 
fields. 
 
Text in ALL CAPITALS is an instruction for the interviewer 
and must not be read aloud for participants. 
 


Hello, I am [INTERVIEWER’S NAME] with [INSTITUTION OR 
ORGANIZATION NAME]. We are interviewing people to help 
improve vaccination services in [NAME OF COUNTRY]. 
 
I know you are busy, so this will take only a few minutes. Your 
participation is completely voluntary and anonymous. If you do 
not want to answer a question or wish to stop the interview, just 
let me know.  
 
Would you be willing to take the survey? 


 Yes 
 No 


  
IF “YES” TO S0: Thank you very much. Do you have any 
questions for me before we begin?  
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PROCEED TO SURVEY SCREENER AFTER ADDRESSING 
ANY QUESTIONS. 
 
IF “NO” TO S0: Thank you very much. END INTERVIEW. 


S1 Gender Item collects gender identity of respondents to allow for 
stratified analysis. The third response option can be 
included in contexts where specific third gender categories 
are culturally recognized; this response option can be 
adapted as appropriate based on in-country 
considerations or consultation.  


What is your gender? 
 


 Woman 
 Man 
 Non-binary  
 Prefer not to say 


S2 Age Item collects age in number of completed years, this will 
allow for stratified analysis by age of respondents. This 
item can also serve to screen in or screen out participants 
for inclusion based on the study sampling methodology. 


How old are you? 
 
______ years 


S3 Parent/ caregiver  Are you the parent or primary caregiver of any children who are 
younger than 5 years old? 


 Yes  
 No 


 
IF “NO” TO S0: Thank you very much. END INTERVIEW. 


S4 Total number of children  How many children do you have in total? 
 ___________ RECORD NUMBER OF CHILDREN 


 


S5 Number of children 
under 5 


 How many children do you have who are younger than 5 years 
old? 


 ___________ RECORD NUMBER OF CHILDREN 
 


S6 Relationship to child  What is your relationship to your child?  
 Mother 
 Father 
 Grandparent 
 Uncle or Aunt 
 Brother or Sister 
 Other [IF “OTHER”: Please specify 


______________________] 
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S7 Ages of child  How old is your child? 
 _____ years  


S8 Gender of child  Is your child……?  
 Female 
 Male 
 Non-binary 


 
S9 Vaccinations status  [COUNTRY NAME] has a schedule of vaccines for children. As 


far as you know, has your child had none of these vaccines, 
some of these vaccines, or all of these vaccines?  


 None 
 Some 
 All 


 
1 Confidence in vaccine 


benefits 
 
CORE ITEM 


 


% of parents who think that 
vaccines are "moderately” 
or “very" important for their 
child’s health  


This item assesses positive attitude toward vaccination of 
the child. The main idea is that vaccination is good, 
important, and valuable. A related idea is that vaccination 
is effective, prevents disease, saves lives, and protects 
children vaccinated.  
 


How important do you think vaccines are for your child’s health? 
Would you say… 


 Not at all important 
 A little important 
 Moderately important 
 Very important 


 


2 Confidence in vaccine 
safety 
 
% of parents who think 
vaccines are “moderately” 
or “very” safe for their child  


This item assesses negative attitude toward vaccination of 
the child. The main idea is the belief that that vaccination 
is safe and is not dangerous or harmful.  
“Do you think” is included so that parents do not see the 
survey as a test or demeaning them for what they may not 
know. 
 


How safe do you think vaccines are for your child? Would you 
say… 


 Not at all safe 
 A little safe 
 Moderately safe 
 Very safe 


 
3 Know where to go to get 


vaccination 
 
CORE ITEM 


 
% of parents who know 
where to get their child 
vaccinated  


This item assesses whether the parent knows where to 
take the child for vaccination. The item is about knowing 
that the facility or vaccine provider exists and where it is 
located. The item is not about ability to access or use the 
services.   
 


Do you know where to go to get your child vaccinated? 
 No 
 Yes 
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4 Took child for 
vaccination 
 
% of parents who have 
taken child for vaccination 


This item assesses whether the parent, personally, has 
been with the child when the child went a vaccine provider.  
This item sets up a skip pattern for later items about their 
experience with the providers.  
 


Have you personally ever taken your youngest child to get 
vaccinated? 


 No 
 Yes 


 
5 Missed or delayed 


vaccination 
 
% of parents who have 
never missed or delayed 
child’s vaccination 
  
% of parents who have 
been contacted about 
missed or delayed 
vaccination for child 


This item has two purposes, it assesses follow-up 
mechanisms in place when parents who missed or 
delayed vaccines for their child. 
 
“Missed” refers to parents who skipped a vaccination 
session intentionally or unintentionally; either because 
they forgot, were unable to make the appointment, or did 
not want the vaccine 
“Delayed” includes parents who intentionally postpones 
vaccination having made a conscious decision to get a 
vaccine later than what was recommended. 
 


Have you ever been contacted about missed or delayed 
vaccination for your youngest child? 


 No 
 Yes 
 I have never missed or delayed my child’s 


vaccination 


6 Intention to get child 
vaccinated 
 
CORE ITEM 


 


% of parents who want 
their child to get “all” of the 
recommended vaccines 


This item assesses intention to get the child vaccinated. 
“Want” is similar to desire, prefer, like, plan, and intend. It 
might identify a plan for future action but can also be about 
willingness.  
“Recommended” is similar to advised, suggested, 
standard or nationally recommended; it refers to the 
national vaccination schedule of recommended vaccines 
for children.  
The text in square brackets is to be locally adapted to 
include the country name. 
 


[COUNTRY NAME] has a schedule of recommended vaccines 
for children. Do you want your child to get none of these 
vaccines, some of these vaccines, or all of these vaccines?  


 None 
 Some 
 All 


 


7 Mother’s travel 
autonomy 
 
OPTIONAL ITEM 


 


% of mothers who do not 
need permission to take 
child for vaccination 


This item assesses freedom of women to leave the home 
to get the child vaccinated.  
“Time to get vaccinated” is similar to the child being due 
for vaccines.  
“Clinic” refers to the clinic, doctor’s office, primary care 
practice, vaccination clinic, centre, or mobile service that 
delivers the vaccines for the child.  


IF RESPONDENT IS THE MOTHER OF THE CHILD: 
If it was time for your child to get vaccinated, would  you need 
permission to take your child to the clinic? 
 
IF RESPONDENT IS NOT THE MOTHER OF THE CHILD:  
If it was time for your child to get vaccinated, would the mother 
need permission to take your child to the clinic? 
No 
Yes 
 


8 Descriptive social norms 
 
% of parents who think 
most parents they know 
will get their children 
vaccinated  


This item assesses descriptive social norms—beliefs 
about what other parents are doing.  
“Most parents you know” includes friends, people at work, 
and people in the neighbourhood who they may not have 
close social ties to. It does not include people they have 
never met.  
 


Do you think most parents you know get their children 
vaccinated? 
No 
Yes 
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9 Family norms 
 
CORE ITEM 


 
% of parents who think 
most of their close family 
and friends want their child 
to be vaccinated  


This item assesses injunctive social norms— beliefs about 
what close social contacts want the parent to do. 
“Close family and friends” include people with opinions the 
parent would listen to or feel some degree of pressure to 
heed.   
 


Do you think most of your close family and friends want you to 
get your child vaccinated? 
No 
Yes 
 


10 Religious leader norms 
 
OPTIONAL ITEM 


 


% of parents who think 
their religious leaders 
support vaccination 


This item assesses injunctive social norms—beliefs about 
what opinion leaders want the parent to do.  
“Religious leader” includes priests, clerics, imams, rabbis 
and others in similar roles.    
 


Do you think your religious leaders want you to get your child 
vaccinated? 
Yes 
No 
 


11 Community leader norms 
 
% of parents who think 
their community leaders 
support vaccination 


This item assesses injunctive social norms—beliefs about 
what opinion leaders want the parent to do. 
“Community” may refer to a neighbourhood or region or a 
social group defined by a characteristic such as race or 
national origin. 
“Community leader” includes people who represent a 
neighbourhood, region, or subgroup of people.   
 


Do you think your community leaders want you to get your child 
vaccinated? 
No 
Yes 
 


12 Confidence in providers 
 
OPTIONAL ITEM 


 
% of parents who trust the 
health care providers who 
give children vaccines 
“moderately” or “very 
much” 


This item assesses confidence in people who provide 
vaccines.  
“Trust” refers to belief that the provider will be competent, 
reliable and give good health care.   
“Health care provider” will need local adaptation to indicate 
the medical professionals responsible for recommending 
and administering childhood vaccination (i.e. general 
practitioner, or paediatrician and assisting nurses or 
vaccinators)  
 


IF RESPONDENT ANSWERED “NONE” TO WHICH 
VACCINES THEIR CHILD HAS HAD: 
How much do you trust the health care providers  who give 
children vaccines? Would you say you trust them… 
 
IF RESPONDENT ANSWERED “ALL” OR “SOME” TO WHICH 
VACCINES THEIR CHILD HAS HAD: 
How much do you trust the health care providers who give your 
child vaccines? Would you say you trust them… 
 
Not at all 
A little 
Moderately 
Very much 
 


13 Provider 
recommendation 
 
% of parents who say a 
health care provider has 
recommended vaccines for 
their child 
 


This item assesses whether the parent recalls a medical 
professional or health provider recommending vaccination.  
“Recommended” includes raising the topic during a clinic 
visit, saying the child is due, and offering advice to get the 
child vaccinated.  
The term health care provider must be locally adapted to 
indicate the medical professional most likely to 


Has a health care provider recommended  your child be 
vaccinated? 


 No 
 Yes 
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 /responsible for recommending childhood vaccination (i.e. 
general practitioner, or paediatrician)  
 


14 Ease of access 
 
% of parents who say it is 
“very” or “moderately” easy 
to get vaccination services 
 
 


This item assesses the degree to which vaccination is 
easy to get for child. The item looks at ease-of-access in 
general and leads-into the next question. 
“Easy” refers to achievable, possible without great effort, 
not hard, and not difficult.  
“Vaccination services” refers to access to vaccination.  
 


How easy is it to get vaccination services for your child? Would 
you say… 


 Not at all easy 
 A little easy 
 Moderately easy 
 Very easy 


 
15 Reasons for low ease of 


access 
 
% of parents who say 
“nothing” makes it hard to 
access vaccination 
  
% of parents who say 
“getting to the clinic is 
hard” 
  
% of parents who say 
“clinic opening times are 
inconvenient” 
  
% of parents who say 
sometimes the clinic “turns 
people away” 
  
% of parents who say the 
“waiting time takes too 
long” 


This item assesses the reasons why vaccination is difficult 
to get for the child. 
“hard to get to” refers to geographical distance and 
barriers related to transportation. 
“Inconvenient” refers to opening hours that do not suit the 
parent. 
“turns people away” refers to the clinic sending people, 
who came specifically for vaccination, home without 
vaccination. 
“Takes too long” refers to the waiting times at the clinic.  


ASK IF “NOT AT ALL”, “A LITTLE”, OR “MODERATELY” AT 
CVS_14, OTHERWISE SKIP: 


What makes it hard to get vaccination services for your 
child?  
Check all that apply. 


 Nothing. It’s not hard. 
 Getting to the clinic is hard 
 The clinic opening times are inconvenient 
 The clinic sometimes turns people away without 


vaccinating 
 The waiting time in the clinic takes too long 
 Something else, please specify: ________ 


 


16 Affordability 
 
CORE ITEM 


 
% of parents who say 
vaccination is "moderately” 
or “very" easy to pay for 


This item assesses the perceived cost of vaccination. Cost 
is the monetary value associated with vaccination. 
“easy to pay” refers to the total costs associated with 
vaccinating being something the parent can pay for, 
costing an amount the parent can pay for, and being within 
the parent’s means.  
 


How easy is it to pay for vaccination? When you think about the 
cost, please consider any payments to the clinic, the cost of 
getting there, plus the cost of taking time away from 
work. Would you say… 
Not at all easy 
A little easy 
Moderately easy 
Very easy 
 


17 Vaccination availability 
 
% of parents who have 
never been turned away 
from vaccination 


This item assesses the experience of going to the 
vaccination clinic and not receiving vaccination for the 
child that day. 
“Turned away” refers to staff at the clinic saying the 
vaccine is not available, a sign saying the clinic is out of 


Have you ever been turned away when you tried to get your 
child vaccinated? 


 No 
 Yes 
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stock, or being unable to see a vaccine provider because 
of other problems at the clinic.  
 


18 Service satisfaction 
 
% of parents who are 
“very” or “moderately” 
satisfied with vaccination 
services 


This item assesses satisfaction with vaccination services 
received during the last visit. 
“Satisfied” refers to how good the services and experience 
was for the parent, how pleased or happy they felt about 
the visit and the interactions that took place.  
“Vaccination services” refers to work done by vaccination 
clinic staff who greet the patient, handle paperwork and 
payment, and administer the vaccine.   
“Not at all” is bad and not acceptable. 
“Not very” is okay, adequate, and not bad. 
“Somewhat” is positive but not the best possible. 
“Very” is great, fantastic and outstanding. 
 


ASK IF “YES” AT CVS_4, OTHERWISE SKIP: 
During your last visit, how satisfied were you with the 
vaccination services? Would you say… 


 Not at all satisfied 
 A little satisfied 
 Moderately satisfied 
 Very satisfied 


 


19 Service quality 
 
% of parents who say 
“vaccine was not available” 
  
% of parents who say “the 
clinic did not open on time” 
  
% of parents who “waited a 
long time” 
  
% of parents who say “the 
clinic was not clean” 
  
% of parents who say “staff 
was poorly trained” 
  
% of parents who say “staff 
were not respectful” 
  
% of parents who say “staff 
did not spend enough time” 
with them 
 


This item assesses reasons why the parent was not 
satisfied with their last vaccination visit. 
 
“the clinic did not open on time” refers to the clinic not 
operating as per the hours advertised.  
 
“I waited a long time” is the perception that the service was 
poorly organised for time, staff unable to prioritize efficient, 
quick service. 
 
“the clinic was not clean” refers to any complaint about the 
place where vaccines are given; including location and 
building structure. This includes lack of cleanliness, poor 
maintenance. This could include vaccine vials, needles, 
fridges for storing vaccines but also furniture in the clinic, 
reception and waiting rooms, or even appearance of 
personnel, such as appropriate attire, clean appearance, 
and uniforms. 
 
“Staff seemed poorly trained” is the perception that the 
service received is not as promised, the quality of service 
is not reliable or consistent. The perception that staff did 
not fulfil their role very well, that the staff is not well trained 
or prepared for their responsibilities, lacked confidence or 
skill to deliver the service expected. 
 
“Staff were not respectful” is inability to inspire confidence, 
put parents at ease and communicate competence. It 
includes staff being discourteous, impolite and unable to 


ASK IF “NOT AT ALL” OR “A LITTLE” AT CVS_18, 
OTHERWISE SKIP: 
What was not satisfactory about the vaccination services? 
Check all that apply. 


 Vaccine was not available 
 The clinic did not open on time 
 I waited a long time 
 The clinic was not clean 
 Staff seemed poorly trained 
 Staff were not respectful 
 Staff did not spend enough time with me 
 Something else, please specify: ________ 
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reassure parents. Staff can show respect in verbal and 
non-verbal ways. 
 
“Staff did not spend enough time with me” is the perceived 
lack of empathy a parent may experience from vaccination 
clinic staff, and perception of a rushed service or lack of 
time dedicated to reassure parents and or answer any of 
their questions.  
 


20 Information needs 
 
% of parents who say their 
concerns about vaccination 
were addressed during 
vaccination appointment 


This item assesses unmet informational needs from 
parents. “Concern” is similar to worry or thinking about a 
problem; it is not directly about fear or anxiety or emotion, 
it could relate to any questions the parent had at the time 
of the appointment related to vaccines and vaccination. 


Do you have any concerns about vaccination for your child that 
were not addressed at your last visit to the vaccination clinic? 


 No 
 Yes 
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Annex D. Tools for COVID-19 vaccination 
 


COVID-19 vaccination interview guides for adults and health workers  
 


The questions below are designed to be asked in a context where a COVID-19 vaccine is available. In contexts where multiple vaccines are available for 


use, questions should be modified and refer to “the COVID-19 vaccines” accordingly. In this instance it may be useful to understand whether perceptions, 


norms and willingness to accept a COVID-19 vaccine is dependent on which vaccine is being offered; interviewers should use probes for all vaccines 


available in the local context. 


 


If these questions are to be used in a context where a COVID-19 vaccine is not yet available, then the questions will need to be modified accordingly.  


For example, the COVID-19 vaccine confidence question, “How do you feel about the COVID-19 vaccine” would be modified for a pre-vaccine rollout 


context by adjusting the wording to, “How do you think you’ll feel about the COVID-19 vaccine when it becomes available?”. 


 


Some questions will be worded differently, depending on whether the interviewee has had the vaccine or not. In these questions wording for both 


scenarios is included. Choose the wording that is appropriate for the interviewee. 


 


Table cell colours are indicative of the domain (thinking and feeling, social processes, motivation and practical issues). 
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Construct Adult Health worker Rationale 
General Tell me a little about yourself Tell me a little about yourself 


 
Tell me a little about your role 


— Warm-up question 
— Orients interviewer to 


participant’s situation 


Thoughts and feelings 
Perceived COVID-19 
risk – self 


Tell me, how concerned are you about getting 
COVID-19? 
Probe: 
— Why do you feel that way? 
— How likely do you think it is? 
— How severe do you think it would be? 


Tell me, how concerned are you about getting 
COVID-19? 
Probe: 
— Why do you feel that way? 
— How likely do you think it is? 
— How severe do you think it would be? 


— Understand the participant’s 
perceived risk due to COVID-19 
(disease, not vaccine) 


— Will tie in with later question 
about getting COVID-19 vaccine 
when available 


Perceived risk – to 
patients 


n/a Tell me what you think about the risk that you 
could give COVID-19 to your patients? 


— Understand participant’s 
perceived risk of infecting others 


COVID-19 stigma 
(social pressures) 


n/a Being a health care worker, how are you usually 
treated by others in the community?   
Probe: 
- Have you noticed anything different in how 


you’re treated since the pandemic?  


— Enables probing for the presence 
of/experience of stigma, which 
will tie in with vaccine question 
below 


COVID-19 vaccine 
information 


What have you heard about the COVID-19 
vaccine(s)? 


Probe: 
— Have you heard anything that worries you? 
— Who did you hear this from? 
— Do you think it’s true? Why? 
— Have you heard anything that makes you 


feel positive about the vaccines that are 
being developed? 


What have you heard about the COVID-19 
vaccine(s)? 
Probe: 
— Have you heard anything that worries you? 
— Who did you hear this from? 
— Have you heard anything that makes you 


feel positive about the vaccines that are 
being developed? 


— Ask what they know about the 
vaccine – enables probing for 
positive or negative information 
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COVID-19 vaccine 
confidence 


How do you feel about the COVID-19 
vaccine(s)?  


Probes: 
— If multiple vaccines available, what are the 


perceptions of each? 
— Relate back to perceived COVID-19 risk, 


and how important it is 
— Importance in protecting others 
— Alignment with spiritual or religious beliefs 


(ask for all COVID-19 vaccines available) 
— What are your thoughts about the safety of 


the vaccine? (ask for all COVID-19 
vaccines available) 


— Newness 
— Thoughts on whether it works (ask for all 


COVID-19 vaccines available) 


How do you feel about the COVID-19 
vaccine(s)?  


Probes: 
— If multiple vaccines available, what are the 


perceptions of each? 
— Relate back to perceived COVID-19 risk, 


and how important it is 
— Importance in protecting others 
— Alignment with spiritual or religious beliefs 


(ask for all COVID-19 vaccines available) 
— What are your thoughts about the safety of 


the vaccine? (ask for all COVID-19 
vaccines available) 


— Newness 
— Thoughts on whether it works (ask for all 


COVID-19 vaccines available) 


— Elicits the participant’s 
confidence in the vaccine, probe 
questions will cover the different 
aspects, such as safety, 
importance etc. 


COVID-19 vaccine 
confidence in providers 


n/a n/a Trust in health providers will be 
covered in service satisfaction below 


Motivation 


COVID-19 vaccine 
intention 


Have you thought about getting a COVID-19 
vaccine? What did you decide? (Why?) Follow 
on to next question (combine) 


Have you thought about getting a COVID-19 
vaccine? What did you decide?? (Why?) Follow 
on to next question (combine) 


— Elicits what their intentions and 
decisions are towards the 
vaccine. “Why” probe may be 
repetitive of questions answered 
above, might be a good point to 
triangulate their responses 


Social processes 
COVID-19 vaccine – 
decision process 


Take me through how you will or have decided 
whether to get a COVID-19 vaccine 
Probe: 
— Was there anyone else involved in the 


decision? 
— Who else did you discuss it with? 


Take me through how you will or have decided 
whether to get a COVID-19 vaccine 
Probe: 
— Was there anyone else involved in the 


decision? 
— Who did you discuss it with? 
— Is it a requirement from your employer? 


— Covers decision autonomy, but 
also the decision-making process 
more broadly, with a view to 
understanding what kinds of 
social processes might be 
involved 
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COVID-19 vaccine – 
safe to see family and 
friends 


(if already had the vaccine) Has getting a 
COVID-19 vaccine changed things for you? (If 
haven’t had the vaccine) How do you think 
getting a COVID-19 vaccine might change 
things for you? 
Probe: 
— See family and friends 
— going out in public 
— Going back to work 


(if already had the vaccine) Has getting a 
COVID-19 vaccine changed things for you? (If 
haven’t had the vaccine) How do you think 
getting a COVID-19 vaccine might change 
things for you? 
Probe: 
— See family and friends 
— Going out in public 


— This covers the item in the 
survey, but has been expanded 
to look for unexpected ways a 
COVID-19 vaccine might impact 
people 


COVID-19 vaccine 
stigma 


n/a (If they answered in the affirmative to the stigma 
question above): Do you think having the 
COVID-19 vaccine will help / has helped with 
the stigma we spoke about earlier? Why? 


This question is really only relevant if 
the participant describes any kind of 
stigma in the question above. 
Suggest not asking if they don’t report 
having experienced or heard of it 
happening 


COVID-19 vaccine – 
travel autonomy 


n/a n/a Travel autonomy covered in practical 
factors below 


COVID vaccine 
— Descriptive social 


norms 
— Family norms 
— Religious leader 


norms 
— Workplace norms 


If a COVID-19 vaccine is recommended by 
health care workers, what do you think other 
people will do? 
Probe: 
— Family and friends 
— Religious or community leaders 


recommend? 
— If more than one vaccine available; is this 


true for all COVID-19 vaccines or does it 
depend on which vaccine is 
recommended? 


If a COVID-19 vaccine is recommended by 
health care workers, what do you think other 
people will do? 
Probe: 
— Family and friends 
— Religious or community leaders 


recommend? 
— What do you think your work colleagues will 


do? 
— If more than one vaccine available; is this 


true for all COVID-19 vaccines or does it 
depend on which vaccine is 
recommended? 


— Elicits what they anticipate will 
be the social norms regarding 
uptake of COVID-19 vaccination 


Provider 
recommendation 


What do you think your health care provider’s 
recommendation will be to you about the 
COVID-19 vaccine(s)? 


What do you think your health care provider’s 
recommendation will be to you about the 
COVID-19 vaccine(s)? 


— Anticipated recommendations 


General provider 
recommendation (any 
adult vaccine) 


n/a n/a General provider recommendation 
covered in practical issues below 
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Practical issues 


Ever gone to get 
vaccines 


Did you have any vaccines as a child? What do 
you remember about it? 
Probe:  
— Experiences, good and bad 
 
Have you ever had a vaccine as an adult? Have 
you ever had one recommended to you by a 
health care worker? 
 
(If previously vaccinated as an adult): Thinking 
about when you got that vaccine, what did you 
think was good about what happened in the 
clinic? Was there anything that wasn’t good?  


Have you ever had a vaccine as an adult? Have 
you ever had one recommended to you by a 
health care worker? What about your 
employer? 
 
(If previously vaccinated as an adult): 
When you got that vaccine, what did you think 
was good about what happened in the clinic? 
Was there anything that wasn’t good? What do 
you think might work better for you next time? 


— Start with past general 
vaccination experiences, 
including, if applicable, service 
satisfaction in past experiences 


COVID-19 vaccine –  
 
— On-site vaccine 


availability  
— access  
— General 


vaccination – know 
where to get 
vaccines 


— Vaccination 
availability 


— General vaccine – 
affordability 


— General vaccine – 
service satisfaction 


— General vaccine – 
service quality 


Can you take me through how you would get / 
how you got a COVID-19 vaccine? Start at the 
beginning 


Probe: 
— Would / did you need to ask permission? 
— Where would / did you go to get it? 
— How would / did you get there? 
— What other things would / did you need to 


do (e.g. find care for young children, find 
someone to take care of livelihood/get up 
earlier to take care of household duties) 


— Would there be / was there any cost 
involved for you (not just for vaccine, but 
things like transport) 


— How much do you trust the health care 
worker who will give you the vaccine? 


 
What would make it easy for you to get a 
COVID-19 vaccine if it was recommended and 
available? / What would make it easier for you 
to get a COVID-19 vaccine? 


Can you take me through how you would get / 
how you got a COVID-19 vaccine? Start at the 
beginning 


Probe: 
— Would / did you need to ask permission? 
— Where would / did you go to get it? (Is the 


vaccine available at your workplace?) 
— How would / did you get there? 
— Would / did you have to do it in your own 


time (not while you’re on duty)? 
— Would there be / was there any cost 


involved for you (not just for vaccine, but 
things like transport) 


— How much do you trust the health care 
worker who will give you the vaccine? 


 
What would make it easy for you to get a 
COVID-19 vaccine if it was recommended and 
available? / What would make it easier for you 
to get a COVID-19 vaccine? 


— Ask for a narrative of how they 
might access the vaccine, 
covering things like cost, missed 
workdays, transport, any 
permissions needed etc. 


— Also cover what they feel might 
make accessing the vaccine 
easier for them 


Close Is there anything else you’d like to say? Is there anything else you’d like to say? Leave option for unexpected 
findings, or elaboration on things 
expressed previously. 
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COVID-19 vaccination survey (and item rationale) 
  
The table below compiles survey items for both adults and health workers. Table cell colours are indicative of the domain  
(thinking and feeling, social processes, motivation and practical issues). 


A total of 21 BeSD items apply to adults, and up to 28 BeSD items can apply to respondents who are health workers. To supplement the BeSD COVID-
19 items, included below are also recommended consent script (S0) with adaptable fields for countries to modify and use as appropriate, and six socio-
demographic items (S1–S6) for country adaptation. These supplementary items (S0–S6) are considered the minimum necessary for quality data 
collection and analysis. These can be used and adapted as needed to support the research objectives.  


Researchers may also carefully choose to add specific new socio-demographic items to support more granular interpretation of the data. The survey 
flow adopts the logic of “facts” before “attitudes”, and “attitudes” before “intentions”, and moves from general immunization items to COVID-19 
vaccine specific items. The column “item rationale” contains important information for translation and local adaption of items, including how to adapt 
items for post-vaccine introduction. 


Wording in [square brackets] is to indicate terminology that will likely need to be locally adapted. Countries may also adapt the term “C OVID-19” 
throughout the survey where a colloquial term is better understood, such as “corona virus”.  


Text all in CAPITALS is an instruction for the interviewer and must not be read aloud for participants. 


 


 Construct and 
indicator 


Item rationale Adult item Health worker item 


S0 Consent This item serves as an example of text to be 
included to capture respondent’s informed 
consent to their participation in the study.  
 
The wording in [square brackets] can be 
adapted at the local level to reflect accurate 
information in the relevant fields. 
 
Text in ALL CAPITALS is an instruction for the 
interviewer and must not be read aloud for 
participants. 
 


Hello, I am [INTERVIEWER’S NAME] with 
[INSTITUTION OR ORGANIZATION NAME]. 
We are interviewing people to help improve 
vaccination services in [NAME OF 
COUNTRY]. 
 
I will be asking you questions about COVID-
19. 
 
I know you are busy, so this will take only a 
few minutes. Your participation is completely 
voluntary and anonymous. If you do not want 
to answer a question or wish to stop the 
interview, just let me know.  
Would you be willing to take the survey? 
 Yes 
 No 


 


[same as Adult] 
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IF “YES” TO S0: Thank you very much. Do 
you have any questions for me before we 
begin?  
PROCEED TO SURVEY SCREENER 
AFTER ADDRESSING ANY QUESTIONS. 
 
IF “NO” TO S0: Thank you very much. END 
INTERVIEW. 


S1 Age Item collects age in number of completed years, 
this will allow for stratified analysis by age of 
respondents. This item can also serve to screen 
in or screen out participants for inclusion based 
on the study sampling methodology. 


How old are you? 
 
_________ years 


[same as Adult] 


S2 Gender Item collects gender identity of respondents to 
allow for stratified analysis. The third response 
option can be included in contexts where 
specific third gender categories are culturally 
recognized; this response option can be 
adapted as appropriate based on in -country 
considerations or consultation.  
For in-person interviews the question should be 
rephrased to: “This may seem obvious, but I 
have to ask, what is your gender?” 


What is your gender? 
 Woman 
 Man 
 Nonbinary  
 Prefer not to say 


[same as Adult] 


S3 Occupation This item enables sorting of respondents for the 
right survey as needed. Inclusion of this item 
will allow analysis for intentions to be stratified 
by whether someone is a priority occupational 
group or not. 
This item can also serve to screen in or screen 
out participants for inclusion based on the study 
sampling methodology. 
“Essential services worker” refers to other non -
health frontline workers (e.g. police, transport 
service workers, grocery store staff, etc.).  
The categories may be locally adapted to 
ensure they are appropriate to the specific 
context and allow for disaggregated data as 
needed. Some countries may choose to 
delineate between frontline and non-frontline 
health workers. 


Which of the following best describes your 
work during the COVID-19 pandemic? 
 Health worker 
 Essential services worker 
 Educator 
 Other worker 
 
 
ROUTE TO HCW SURVEY IF “Health 
worker” SELCTED, OTHERWISE ADULT 
SURVEY. 


[same as Adult] 


S4 Health worker  This item allows for categorization of health 
workers into common roles or functions within 
the health system. If included, this item enables 
more detailed analysis of health worker role and 
stratification of results.  


N/A What is your current role? 
 
 Doctor 
 Nurse 
 Paramedic/first 


responder 
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The response options offered should be 
adapted in-country at national or even 
subnational level to reflect the most appropriate 
role categorizations based on the types of 
health workers most likely to be at risk of 
COVID-19 infection/most exposed to COVID-
19. 


 Allied health 
 Community health 


worker 
 Traditional healer 
 Other health worker 


S5 COVID-19 risk 
 


This item assesses whether the respondent has 
any underlying illness, comorbidities or health 
conditions that make the respondent a higher 
priority for vaccination. Inclusion of this item 
would allow for stratification of results by 
comorbidities.  
This item can also serve to screen in or screen 
out participants for inclusion based on the study 
sampling methodology. 


Do you have a chronic illness? This could 
include for example obesity, diabetes, lung 
disease, or another long-term illness? 
 No 
 Yes 
 Not sure 


[same as Adult] 


S6 COVID-19 diagnosis Previous infection with COVID-19 can be 
perceived as a reason to not vaccinate, and 
countries may want to stratify data on intentions 
to be vaccinated according this. This item can 
also serve to screen in or screen out 
participants for inclusion based on the study 
sampling methodology.  
When a COVID-19 vaccine becomes available 
in-country, researchers may choose to include 
an item to assess whether the respondent has 
received a COVID-19 vaccine. If several are 
available in the country, an item to ask which 
vaccine the respondent received may also be 
added. 


To your knowledge, are you, or have you 
been, infected with COVID-19?  
 No 
 Yes 


IF “YES”:  
Was it mild or severe? 
 Mild 
 Severe  


Was it confirmed by a test?  
 Confirmed by a test  
 Not confirmed by a test   


[same as Adult] 


1 Past vaccination 
 
% of adults / health 
workers who received 
adult vaccines 
(answered “yes”) 


This item assesses whether the respondent has 
ever received any vaccine (including e.g. 
seasonal influenza vaccine) as an adult. This 
refers to existing vaccines, already on the 
immunization programme schedule in countries 
where a life course approach is taken. A “not 
sure” response option is included here as it is 
likely some older adults may not easily be able 
to recall such information. 
 
In some contexts, it may be helpful to add the 
following text: “In case you are not aware, 
vaccines prevent people from getting diseases 
like COVID-19 or tetanus. Vaccines are usually 
given by a needle or orally.” 
 


Have you ever received a vaccine as an 
adult? 
 No 
 Yes 
 Not sure 


 


[same as Adult] 
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  This is text to introduce the next set of 
questions and facilitate the flow of the survey. 
Countries may choose the list the names of the 
COVID-19 vaccines available 
If COVID-19 vaccines are not yet available in 
your country this prime should be removed. 
 


The next questions are about COVID-19 
vaccines. 


[same as Adult] 


2 Know where to get 
vaccination 
 
CORE ITEM 


 
% of adults / health 
workers who know 
where to get a 
COVID-19 vaccine for 
themselves 


This item assesses whether the respondent 
knows where to go for vaccination. The item is 
about knowing that the facility or vaccine 
provider exists and where it is located. The item 
is not about ability to access or use the 
services.    
 
If COVID-19 vaccines are not yet available in 
your country, adapt the item to: 
 
Do you know where to go to get yourself 
vaccinated? 
 Yes 
 No 
 


Do you know where to go to get a COVID-19 
vaccine for yourself? 
 No 
 Yes 


 


[same as Adult] 


3 COVID-19 vaccine 
uptake 
 
% of adults / health 
workers who received 
a COVID-19 vaccine 
(answered “yes”) 


This item assesses whether the respondent has 
ever received any dose of a COVID-19 vaccine. 
A “not sure” response option is included here as 
it is likely some older adults may not easily be 
able to recall such information. 
 
 


Have you received a COVID-19 vaccine? 
 
 No 
 Yes 
 Not sure 


[same as Adult] 


4 COVID-19 vaccine 
series completion 
 
% of adults / health 
workers who are fully 
vaccinated 


This item assesses whether the respondent has 
completed their COVID-19 vaccination schedule 
in full. 


IF “YES” HAS RECEIVED COVID-19 
VACCINE, ASK:  
Do you still need another dose of COVID-19 
vaccine or are you fully vaccinated? 
 
 Fully vaccinated 
 Need another dose 


 


[same as Adult] 


5 Reminder 
 


OPTIONAL ITEM 


% of adults / health 
workers who have 
been contacted about 
being due for a 
COVID-19 vaccine  
(answered “yes”) 


This item assesses mechanisms in place to 
reach and remind adults due for vaccination. If 
these systems/mechanisms are not in place in 
country, we recommend that this item not be 
included.  


Have you ever been contacted about being 
due for a COVID-19 vaccine? 
 
 No 
 Yes 
 Not sure 


[same as Adult] 
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6 Recall 
 
OPTIONAL ITEM 


% of adults / health 
workers who have 
been contacted about 
missed COVID-19 
vaccination 


This item assesses mechanisms in place to 
recall adults who may have missed a COVID-19 
vaccine. If these systems/mechanisms are not 
in place in country, we recommend that this 
item not be included. 


Have you ever been contacted about a 
missed COVID-19 vaccination? 
 
 No 
 Yes 
 Not sure 


 


[same as Adult] 


7 Service satisfaction 
 
% of adults / health 
workers who were 
“very” or “moderately” 
satisfied with the 
COVID-19 
vaccination services 
(answered “yes”) 
 
 


This item assesses satisfaction with vaccination 
services received during the last visit. 
“Satisfied” refers to how good the services and 
experience was for the parent, how pleased or 
happy they felt about the visit and the 
interactions that took place.  
“Vaccination services” refers to work done by 
vaccination clinic staff who greet the patient, 
handle paperwork and payment, and administer 
the vaccine.   
“Not at all” is bad and not acceptable. 
“Not very” is okay, adequate, and not bad. 
“Somewhat” is positive but not the best 
possible. 
“Very” is great, fantastic and outstanding. 
 


ASK IF RECEIVED AT LEAST ONE DOSE 
OF COVID-19 VACCINE, OTHERWISE 
SKIP: 
 
How satisfied were you with the COVID-19 
vaccination services? 
 Not at all satisfied 
 A little satisfied 
 Moderately satisfied 
 Very satisfied 
 


[same as Adult] 


8 Service quality 
 
% of adults / health 
workers who say 
vaccine was not 
available 
 
% of adults / health 
workers who say the 
vaccination site did 
not open one time 
 
% of adults / health 
workers who say they 
waited a long time 
 
% of adults / health 
workers who say the 
vaccination site was 
not clean 
 


This item assesses reasons why the parent was 
not satisfied with their last vaccination visit. 
 
“site did not open on time” means that the 
service operating hours were not functioning as 
scheduled or advertised. 
  
“I waited a long time” is the perception that the 
service was poorly organised for time, staff 
unable to prioritize efficient, quick service. 
 
“the clinic was not clean” refers to any 
complaint about the place where vaccines are 
given; including location and building structure. 
This includes lack of cleanliness, poor 
maintenance. This could include vaccine vials, 
needles, fridges for storing vaccines but also 
furniture in the clinic, reception and waiting 
rooms, or even appearance of personnel, such 
as appropriate attire, clean appearance, and 
uniforms. 
 


ASK IF “NOT AT ALL” OR “A LITTLE” 
SATISFIED WITH SERVICES DURING 
LAST VISIT, OTHERWISE SKIP: 
 
What was not satisfactory about the 
vaccination services? Check all that apply. 
 Vaccine was not available 
 The vaccination site did not open on time 
 I waited a long time 
 The vaccination site was not clean 
 Staff seemed poorly trained 
 Staff were not respectful 
 Staff did not spend enough time with me 
 Something else, please specify: 


________ 
 


[same as Adult] 
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% of adults / health 
workers who say staff 
seemed poorly 
trained 
 
% of adults / health 
workers who say staff 
were not respectful 
 
% of adults / health 
workers who say staff 
did not spend enough 
time with them 


“Staff seemed poorly trained” is the perception 
that the service received is not as promised, the 
quality of service is not reliable or consistent. 
The perception that staff did not fulfil their role 
very well, that the staff is not well trained or 
prepared for their responsibilities, lacked 
confidence or skill to deliver the service 
expected. 
 
“Staff were not respectful” is inability to inspire 
confidence, put parents at ease and 
communicate competence. It includes staff 
being discourteous, impolite and unable to 
reassure parents. Staff can show respect in 
verbal and non-verbal ways. 
 
“Staff did not spend enough time with me” is the 
perceived lack of empathy a parent may 
experience from vaccination clinic staff, and 
perception of a rushed service or lack of time 
dedicated to reassuring parents and or answer 
any of their questions.  
 


9 On-site vaccination  
 
% of adults / health 
workers who have 
access to a COVID-
19 vaccine at their 
place of work 
(answered “yes”) 


This item assesses availability or existence of 
vaccination services at work (on site) for health 
workers only. This item can also be applied to 
adults in countries where it is not uncommon to 
offer adult vaccines in workplaces. A “not sure” 
response option is included here as some may 
not be aware of the presence of any on-site 
vaccination in their place of work. 
 
If COVID-19 vaccines are not yet available in 
your country, adapt the item to: 
 
Have any vaccines ever been available for you 
to get at your place of work? 
 
Yes 
No 
Not sure  


Is a COVID-19 vaccine available for you to 
get at your place of work? 
 
 No 
 Yes 
 Not sure 
 


[same as Adult] 


10 Ease of access 
 
% of adults / health 
workers who say 
getting COVID-19 


This item assesses the degree to which 
vaccination is easy to get for themselves. The 
item looks at ease of access in general and 
leads into the next question. 


How easy is it to get a COVID-19 vaccine for 
yourself? Would you say… 
 
 Not at all easy 
 A little easy 


[same as Adult] 
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vaccination is 
“moderately” or “very” 
easy 


“Easy” refers to achievable, possible without 
great effort, not hard, and not difficult.  
“Vaccination services” refers to access to 
vaccination.  
 
If COVID-19 vaccines are not yet available in 
your country, adapt the item to: 
 
How easy is it to get vaccination services for 
yourself? 
 
Not at all easy 


 A little easy 
 Moderately easy 
 Very easy  


 


 Moderately easy 
 Very easy 


11 Reasons for low 
ease of access 
 
 
 
 
% of adults / health 
workers who say 
COVID-19 
vaccination is not yet 
available for them 
 
% of adults / health 
workers who say 
making an 
appointment is hard 
 
% of adults / health 
workers who say they 
can’t go on their own 
 
% of adults / health 
workers who say the 
vaccination site is 
hard to get to 
 
% of adults / health 
workers who say 
vaccination opening 


This item assesses the reasons why 
vaccination is difficult to get. Respondents can 
choose multiple response options here. There is 
no skip logic for this item, it must be asked of all 
respondents. 
 
 
 
 
Response options explained: 
▪ “I can’t go on my own” is to capture 


people with mobility impairment who 
cannot travel without assistance. 


▪ “Too far away” refers to geographical 
distance. 


▪ “Inconvenient” refers to opening hours 
that do not suit the respondent. 


▪ “Turns people away” refers to sending 
people, who came specifically fo r 
vaccination, home without vaccination. 


▪ “Takes too long” refers to the waiting 
times at the place of vaccination. 


▪ “Costs too much” refers to the cost of the 
vaccine as well as any additional costs 
associated with vaccination (transport, the 
cost of taking time away from work, or 
payments to the vaccine provider/clinic). 


▪ “Unable to leave work duties” refers to the 
health worker being unable to make time 


What makes it hard for you to get a COVID-
19 vaccine?  
Check all that apply. 
 
 COVID-19 vaccination is not yet available 


for me  
 Making an appointment is hard 
 I can’t go on my own (I have a physical 


limitation) 
 The vaccination site is hard to get to  
 The opening times are inconvenient 
 Sometimes people are turned away 


without vaccination 
 The waiting time takes too long 
 Something else, please specify: 


_______________  
 Nothing. It’s not hard 
 


What makes it hard for you to 
get vaccines?  
Check all that apply. 
 
 Nothing. It’s not hard 
 Making an appointment is 


hard 
 The opening times are 


inconvenient 
 I am unable to leave work 


duties 
 There is no on-site 


vaccination at my place of 
work 


 Mobile vaccination is not 
available 


 The waiting time is too 
long 


 Something else, please 
specify: ______________ 
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times are 
inconvenient 
 
% of adults / health 
workers who say 
sometimes people 
are turned away 
without vaccination 
 
% of adults / health 
workers who say the 
waiting time takes too 
long  


for vaccination along their work 
responsibilities. 
▪ “No on-site vaccine” addressed here 


as a barrier to vaccination to allow for 
discrete analysis within this item. 


▪ “Mobile vaccination” refers to outreach 
immunization services for health 
workers in the community. 


 
If COVID-19 vaccines are not yet available in 
your country, adapt the item to: 
 
What makes it hard for you to get vaccines? 
Choose all that apply. 
 
REMOVE THE RESPONSE OPTION: COVID-
19 vaccination is not yet available for me 


12 Affordability 
 
CORE ITEM 
 


% of adults / health 
workers who say 
vaccination is 
“moderately” or “very” 
easy to pay for. 


This item assesses the perceived cost of 
vaccination. Cost is the monetary value 
associated with vaccination. 
“easy to pay” refers to the total costs associated 
with vaccinating being something the parent 
can pay for, costing an amount the parent can 
pay for, and being within the parent’s means.  
 


How easy it to pay for vaccination? When you 
think about the cost, please consider any 
payments to the clinic, the cost of getting 
there, and plus the cost of taking time away 
from work. Would you say…   
 
Not at all easy 
A little easy 
Moderately easy 
Very easy 


[same as Adult] 


13 Perceived risk – self  
 
OPTIONAL ITEM 
% of adults / health 
workers who are 
“moderately” or “very” 
concerned about 
getting COVID-19 


This item assesses the degree to which the 
respondent perceives a risk of getting COVID-
19 themselves. “Concern” is similar to worry or 
thinking about a problem; it is not directly about 
fear or anxiety or emotion. 


How concerned are you about getting 
COVID-19? 
Not at all concerned 
A little concerned 
Moderately concerned 
Very concerned 


[same as Adult] 


14 Perceived risk 
– family and friends  
 
% of adults / health 
workers who are 
“moderately” or “very” 
concerned about their 
close family and 
friends getting 
COVID-19 from them 


This item assesses the degree to which the 
respondent perceives a risk of giving COVID-19 
to their close family and friends; the people in 
their immediate social circles, with whom they 
have frequent and close contact. This item only 
applies to health care workers. “Concern” is 
similar to worry or thinking about a problem; it is 
not directly about fear or anxiety or emotion. 


How concerned are you about 
your close family and friends getting COVID-
19 from you?  
Not at all concerned  
A little concerned  
Moderately concerned  
Very concerned  


[same as Adult] 
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15 Perceived risk – 
patients 
% of health workers 
who are “moderately” 
or “very” concerned 
about patients getting 
COVID-19 from them 
 


This item assesses the degree to which the 
respondent perceives a risk of giving COVID-19 
to their patients. This item only applied to health 
care workers. “Concern” is similar to worry or 
thinking about a problem; it is not directly about 
fear or anxiety or emotion. 


N/A  How concerned are you 
about patients getting 
COVID-19 from you? 


 Not at all concerned 
 A little concerned 
 Moderately concerned 
 Very concerned 


16 COVID-19 stigma 
 
% of health workers 
who have been 
treated poorly during 
the COVID-19 
pandemic because of 
their work 


This item assesses whether a health worker 
believes they have been treated negatively, 
discriminated against, or stigmatized because 
of their job as a health worker during the 
COVID-19 pandemic. This could include 
treatment such as harassment or even social 
exclusion (the belief that others avoid them 
because they are at risk of getting and infecting 
others with COVID-19). 


N/A Have you been treated poorly 
during the COVID-19 
pandemic because you are a 
health worker? 


 No 
 Yes 
 Not sure 


17 Confidence in 
COVID-19 vaccine 
benefits 
 
CORE ITEM 


“moderately or 
“very”% of adults / 
health workers who 
think a COVID-19 
vaccine is 
“moderately” or “very” 
important for their 
health  


This item assesses positive attitude toward 
COVID-19 vaccination. The main idea is that 
vaccination is good, important and valuable. A 
related idea is that vaccination is effective, 
prevents disease, saves lives and protects 
those vaccinated. 


How important do you think getting a COVID-
19 vaccine will be for your health? Would you 
say… 


 Not at all important 
 A little important 
 Moderately important 
 Very important  


[same as Adult] 


19 Confidence in 
COVID-19 vaccine 
safety 
 
 


This item assesses negative attitude toward 
COVID-19 vaccination for themselves. The 
main idea is the belief that the vaccine is safe 
and is not dangerous or harmful.  
 
BeSD offers two items (19&20) that assess this 
general concept, acknowledging that the word 
“safety” may not translate well across all 
languages. Countries should choose whether 
they want to include one or both. If the concept 
“safety” translates satisfactorily we recommend 
use of this question (19) over question 20. 


How safe do you think a COVID-19 vaccine 
will be for you? Would you say… 


 Not at all safe 
 A little safe 
 Moderately safe 
 Very safe 


[same as Adult] 


21 Intention to get 
vaccinated 
 
CORE ITEM 


This item assesses intention to receive a 
COVID-19 vaccine, if a medical professional 
advises them to do so. 
 


ASK ONLY IF NOT ALREADY RECEIVED A 
COVID-19 VACCINE 
If a COVID-19 vaccine is available to you, will 
you get it? 


[same as Adult] 
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% of adults / health 
workers who will get a 
COVID-19 vaccine if 
it is available to them 
 


Countries can choose to add an open text 
follow up question for those who answer “no”: 
 
What is the main reason you would not get a 
COVID-19 vaccine if it were available to you?? 
 
[OPEN TEXT RESPONSE] 


 
 No 
 Yes 
 Not sure 


23 Vaccine confidence 
– brand  
 % of adults / health 
workers who will take 
a COVID-19 vaccine 
recommended to 
them regardless of 
brand  


This item assess whether the availability of 
particular vaccine brands make a difference to 
the individual’s willingness to accept COVID-19 
vaccines. 
 
Where only one brand is available in the 
country, we recommend countries do not 
include this item as it may cause confusion or 
misleading perceptions. 


Does the brand of vaccine matter to you?  
 
 No, I will take the COVID-19 vaccine 


recommended to me regardless of 
brand. 


 No, I don’t plan to have a COVID-19 
vaccine at all. 


 Yes, I plan to only accept a specific 
brand of vaccine. 
 


[same as Adult] 


24 Willingness to 
recommend vaccine 
to others 
 
% of health workers 
who would 
recommending a 
COVID-19 vaccine to 
eligible individuals 
(answered “yes”) 


This item assesses health workers’ willingness 
to recommend or promote a COVID-19 vaccine 
to persons who are eligible candidates for 
COVID-19 vaccines.  
 
If COVID-19 vaccines are not yet available in 
your country, adapt the item to: 
 
Would you recommend a COVID-19 vaccine to 
eligible individuals, when it becomes available? 
 
Yes 
No 
Not sure 


N/A Would you recommend a 
COVID-19 vaccine to eligible 
individuals? 
 
 No 
 Yes 
 Not sure 


25 Preferred site for 
vaccination 
 
% of adults / health 
workers who would 
prefer to get a 
COVID-19 vaccine at 
a hospital 
 
% of adults / health 
workers who would 
prefer to get a 
COVID-19 vaccine at 
a health centre / clinic 
 


This item assesses respondents’ preferred 
location to receive a COVID-19 vaccine. There 
is no skip logic for this item, it must be asked of 
all respondents. 
 
Response options must be locally adapted to 
reflect the sites or locations most likely to be 
considered for the administration or delivery of 
a COVID-19 vaccine. 
 
 


Where would you prefer to get a COVID-19 
vaccine? Check all that apply. 
 
 Hospital 
 Health centre/clinic 
 Workplace 
 Pharmacy 
 Community centre, meeting hall, or 


local shop 
 School 
 Somewhere else, please specify: 


__________________________ 
 I don’t want the vaccine 


[same as Adult] 
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% of adults / health 
workers who would 
prefer to get a 
COVID-19 vaccine at 
their workplace 
 
% of adults / health 
workers who would 
prefer to get a 
COVID-19 vaccine at 
a pharmacy 
 
% of adults / health 
workers who would 
prefer to get a 
COVID-19 vaccine at 
a community centre, 
meeting hall or local 
shop 
 
% of adults / health 
workers who would 
prefer to get a 
COVID-19 vaccine at 
a school 


26 Ability to answer 
patient questions 
 
% of health workers 
who are “moderately” 
or “very” confident 
they could answer 
patient questions 
about getting a 
COVID-19 vaccine 
 


This item measures positive attitude of health 
workers’ capacity to support patients with their 
information needs about a COVID-19 vaccine 
once it becomes available.  
 
If COVID-19 vaccines are not yet available in 
your country, adapt the item to: 
 
How confident are you that you could answer 
patient questions about getting a COVID-19 
vaccine, once it is available? 
 
Not at all confident   
A little confident   
Moderately confident   
Very confident 


N/A How confident are you that 
you could answer patient 
questions about getting a 
COVID-19 vaccine? 
 
 Not at all confident   
 A little confident   
 Moderately confident   
 Very confident 


27 Gender equity – 
decision autonomy 
 
% of adults who have 
decision making 


This item assesses whether respondents have 
autonomy or joint decision-making abilities for 
COVID-19 vaccination. “Final say” refers to the 
last word, the main decider, a decision that no 
one else in the family can easily override.   


In your family, who makes the decision about 
whether you get a COVID-19 vaccine?  


 Me 
 My spouse/partner 


N/A 
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autonomy about 
whether they get a 
COVID-19 vaccine 
 
 


 
Data can be stratified by gender to assesses 
women’s role in decisions about vaccination.  
 
 


 My mother 
 My father 
 My mother-in-law 
 My father-in-law 
 My daughter(s) 
 My son(s) 
 Someone else, please specify: 


________________________ 
 


28 Gender equity – 
travel autonomy 
 
% of adults who do 
not need permission 
to go and get a 
COVID-19 vaccine 
 


This item assesses freedom of the respondent 
to leave the home to get a COVID-19 vaccine.  
 
Data can be stratified by gender to assesses 
women’s travel autonomy.  


If it was time for you to get a COVID-19 
vaccine, would you need permission to go 
and get it? 


 No 
 Yes  


 N/A 


 Prime This is text to introduce the next set of 
questions and facilitate the flow of the survey. 


For the next questions, imagine that a 
COVID-19 vaccine is recommended for you.  


[same as Adult] 


29 Family norms 
 
CORE ITEM 


 
% of adults / health 
workers who think 
most of their close 
family and friends 
would want them to 
get a COVID-19 
vaccine 


This item assesses injunctive social norms— 
beliefs about what close social contacts want 
the respondent to do. 
“Close family and friends” include people with 
opinions the respondent would listen to or feel 
some degree of pressure to heed.   
 


Do you think most of your close family and 
friends would want you to get a COVID-19 
vaccine? 
No 
Yes 
Not sure 
 


[same as Adult] 


30 Religious leader 
norms 
 
% of adults / health 
workers who think 
their religious leaders 
would want them to 
get a COVID-19 
vaccine (answered 
“yes” or “not sure”) 
 


This item assesses injunctive social norms—
beliefs about what opinion leaders want the 
respondent to do. 
“Religious leader” includes priests, clerics, 
imams, rabbis and others in similar roles.    


Do you think your religious leaders would 
want you to get a COVID-19 vaccine? 
No 
Yes 
Not sure 


[same as Adult] 


31 Community leader 
norms 
 
% of adults / health 
workers who think 


This item assesses injunctive social norms—
beliefs about what opinion leaders want the 
respondent to do. 


Do you think other community leaders would 
want you to get a COVID-19 vaccine? 
No 
Yes 
Not sure 


[same as Adult] 
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their community 
leaders would want 
them to get a COVID-
19 vaccine  
(answered “yes” or 
“not sure”) 


“Community” may refer to a neighbourhood or 
region or a social group defined by a 
characteristic such as race or national origin. 
“Community leader” includes people who 
represent a neighbourhood, region or subgroup 
of people.   


32 Descriptive social 
norms  
 
% of adults who think 
most adults they 
know will get a 
COVID-19 vaccine 
(answered “yes”) 
 


This item assesses descriptive social norms—
beliefs about what other people are doing.  
“Most adults you know” includes friends, people 
at work, and people in the neighbourhood who 
they may not have close social ties to. It does 
not include people they have never met.  
 
This item does not apply to health workers, a 
specific health worker item is offered below to 
correspond.  


Do you think most adults you know will get a 
COVID-19 vaccine, if it is recommended to 
them? 
No 
Yes 
Not sure 


N/A 


33 Workplace norms  
 
% of health workers 
who think most of the 
people they work with 
will get a COVID-19 
vaccine 


This item assesses descriptive social norms—
beliefs about what other people are doing.  
“Most people you work with” includes all 
colleagues and people at their place of work 
who could be eligible for a COVID-19 vaccine. 
 
This item does not apply to adults, a specific 
adult item is offered above to correspond.  


N/A Do you think most of the 
people you work with will get 
a COVID-19 vaccine? 
 
No 
Yes 
Not sure 
I am not currently working  


35 Confidence in 
providers 
 
OPTIONAL ITEM 


% of adults / health 
workers who trust the 
health care providers 
who give COVID-19 
vaccines “moderately” 
or “very”  
 
 


This item assesses confidence in the people 
responsible for recommending and 
administering vaccines.  
“Trust” refers to belief that the provider will be 
competent, reliable and give good health care. 
“Health care provider” will need local adaptation 
to indicate the medical professionals 
responsible for recommending and/or 
administering adult vaccination (i.e. general 
practitioner, or primary health care physician 
and assisting nurses or vaccinators).  


How much do you trust the health care 
providers who would give you a COVID-19 
vaccine? Would you say you trust them… 


 Not at all 
 A little 
 Moderately 
 Very much  
 


[same as Adult] 
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Annex E. Data for Action Guidebook 
 


 


The Data for Action Guidebook is available at the following link: 


https://drive.google.com/drive/folders/12RNby1fyLBcfJnmW5Pm4GcRdD2MOEVuf  


 


(A WHO web page will soon make all tools and guidance easily available – and will serve as a place for 


future sharing of key trends and all related documentation.)  
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Annex F. Report on validation of the childhood vaccination survey 
 


1 Overview 


Our goal was to select a long- and short-subset of items measuring the behaviora l 
and social drivers of parents’ decision about whether to vaccinate their children in 
LMICs. The selected items should maximize power to predict child vaccination  
uptake with little overlap between items and without large variation in 
measurement quality across country or responder characteristics. This report 
describes how we used a calibration sample (N=1212) to quantify individual item 
importance for predicting vaccination, conduct exploratory and confirmatory factor 
analyses to identify overlap and to visualize item information curves, and to assess  
differentia l item functioning and prediction by respondent gender, education, and 
country. We also assess generalizability of prediction results using a confirmat or y 
sample (N=613). 


 


2 Dataset descriptions 


The childhood vaccination survey was conducted in 6 LMICs: Angola (N=300), Ethiopia  
(N=301), DRC (N=309), Nigeria (N=300), India (N=305), and Pakistan (N=304). In tota l , 
there were survey responses from N=1819 parents of young children. About 22% of 
respondents (N=408) reported attaining lower secondary school education or less , 
42% of respondents (N=773) reported attaining more than upper-secondary education, 
and 35% of respondents (N=638) reported attaining an upper-secondary school 
education. All respondents selected either “male” (44%, N=799) or “female” (56%, 
N=1020) gender. Most respondents (71%, N=1295) indicated that their children were 
up to date on all of the recommended immunizations , 26% (N=466) indicated that their 
children had received some of the recommended immunizations , and a minority (3%, 
N=58) indicated that their children had received none of the recomme n de d 
immunizations . 


 


3    Preliminary Data Checking and Cleaning 


Items were coded so that higher values indicate more positive (pro-vaccine) responses .  
Q19 (What makes it hard to get vaccination services for your child?) was only asked if 
a respondent said that it was “not at all” or “a little” easy to get vaccination services for 
their child (Q18). Q22 (During your last visit, how satisfied were you with your 
vaccination services?) was only asked if parents reported having personally taken their  
youngest child to get vaccinated (Q5). In turn, Q23 (What was not satisfactory about your 
vaccination services?) was only asked if a respondent answered Q22 and indicated that 
they were “not at all” or “a little” satisfied. Given these dependencies, Q19, Q22, and Q23 
were eliminated from the current analysis.  The items included in this analysis, and their 
response frequencies, are listed on Table 1. 


Sparseness in the lowest category was common and response categories with sparse 
cell counts were collapsed.   Even after collapsing the two lowest categories, answers tended  
to  be  heavily  skewed  in  favor of ”pro-vaccination ” responses.  Low endorsement of lower 
categories was particularly notable in Q1TFIMP, Q24TFCON, Q4PWHERE, Q7MWANT, 
Q9SPWHO, Q14SPREL, and Q15SPCOM. We will keep this in mind as one criteria on which to 
base our decision about which items to eliminate for our short scales. 


We used a stratified random sampling approach to randomly select 2 /3 of cases  
(N=1213) within each country to serve as the calibration sample to examine the 
psychometric properties of the items. The other 606 cases were reserved for use as the 
confirmation sample to confirm the added predictive value of the shorter item sets. 
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Table 1: Childhood vaccination survey item frequencies 
 


Label Item Response Option Frequency (%) 


Thoughts and Feelings 
Q1TFIMP How important do you think vaccines are for your child’s health? 


Not at all or a little (collapsed) 
Moderately 
Very 
How much do you think vaccinating children protects other people in your community from diseases? Not 
at all or a little (collapsed) 
Moderately 
Very 
How safe do you think vaccines are for your child? 
Not at all or a little (collapsed) 
Moderately 
Very 
Do you have any concerns about vaccination for your child that were not addressed at your last visit to the 
vaccination clinic? 
Yes No 
How much do you trust the health care providers who give children vaccines? 
Not at all or a little (collapsed) 
Moderately 
A lot 


 


 44 (2) 
 182 (10) 
 1592 (88) 
Q2TFPRO  


 82 (5) 
 312 (17) 
 1425 (78) 
Q3TFSAFE  


 70 (4) 
 325 (18) 
 1424 (78) 
Q24TFCON  


 273 (15) 
 1546 (85) 
Q16SPTRU  


 183 (11) 
 536 (29) 
 1100 (60) 


Social Processes 
Q9SPWHO Who made the decision about getting your child vaccinated? 


Father alone, grandparent, or other 
Mother alone or mother and father jointly 
Do you think most parents you know get their children vaccinated? 
No 
Yes 
Do you think most of your close family and friends want you to get your child vaccinated? 
No 
Yes 
Do your religious leaders want you to get your child vaccinated? 
No 
Yes 
Do you think your community leaders or religious leaders want you to get your child vaccinated? 
No 
Yes 
Would mother need permission to get child vaccinated 
Yes 
No 
Has a health care provider recommended your child be vaccinated? 
No 
Yes 
In the last year, have you seen or heard anything bad about vaccines? 
Yes 
No 


 


 296 (16) 
 1523 (84) 
Q12SPPAR  


 323 (18) 
 1450 (82) 
Q13SPCLO  


 147 (8) 
 1629 (92) 
Q14SPREL  


 219 (13) 
 1428 (87) 
Q15SPCOM  


 178 (10) 
 1537 (90) 
Q10SPPER  


 709 (39) 
 1110 (61) 
Q17MREC  


 477 (26) 
 1342 (74) 
Q11MBAD  


 378 (21) 
 1441 (79) 


Intentions 


Q7MWANT 
 
 


Q8MWILL 


Your country has a schedule of vaccines for children. Do you want your children to get... 
None 
Some All 
How willing are you for your child to get these vaccines? 
Not at all or a little (collapsed) 
Moderately 
Very 


 


65 (4) 
209 (11) 
1545 (85) 


44 (3) 
256 (15) 
1454 (83) 


Practical Issues 
Q4PWHERE Do you know where to go to get your child vaccinated? 


No 
Yes 
Have you ever personally taken your child to get vaccinated? 
No 
Yes 
How easy is it to get vaccination services for your child? 
Not at all or a little (collapsed) 
Moderately 
Very 
How easy it to pay for vaccination (includes any payments to the clinic, the cost of getting there, and 
the cost of taking time away from work) 
Not at all A 
little 
Moderately 
Very 
Have you ever been turned away when you tried to get your child vaccinated? 
Yes 
No 


 


 145 (8) 
 1674 (92) 
Q5PTAKE  


 477 (26) 
 1342 (74) 
Q18PEASY  


 180 (10) 
 559 (31) 
 1080 (59) 


Q20PPAY  


 109 (6) 
 236 (13) 
 638 (35) 
 836 (46) 
Q21PAWAY  


 285 (16) 
 1534 (84) 
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Table 2: Bivariate item - vaccination association 
 


Label Item Polychoric 
Correlation 


Thoughts and Feelings 


Q1TFIMP How important do you think vaccines are for your child’s health? .27 
Q2TFPRO How much do you think vaccinating children protects other people in your community from .24 
 diseases?  


Q3TFSAFE How safe do you think vaccines are for your child? .16 
Q24TFCON Do you have any concerns about vaccination for your child that were not addressed at your .12 
 last visit to the vaccination clinic?  


Q16SPTRU How much do you trust the health care providers who give children vaccines? .11 


Social Processes 
Q9SPWHO Who made the decision about getting your child vaccinated? .08 
Q12SPPAR Do you think most parents you know get their children vaccinated? .22 
Q13SPCLO Do you think most of your close family and friends want you to get your child vaccinated? .24 
Q14SPREL Do your religious leaders want you to get your child vaccinated? -.05 
Q15SPCOM Do you think your community leaders want you to get your child vaccinated? -.01 
Q10SPPERM Would mother need permission to get child vaccinated .18 
Q17MREC Has a health care provider recommended your child be vaccinated? .12 
Q11MBAD In the last year, have you seen or heard anything bad about vaccines? .06 


Intentions 
Q7MWANT Your country has a schedule of vaccines for children. Do you want your children to get... .52 
Q8MWILL How willing are you for your child to get these vaccines? .21 


Practical Issues 
Q4PWHERE Do you know where to go to get your child vaccinated? .32 
Q5PTAKE Have you ever personally taken your child to get vaccinated? .21 
Q18PEASY How easy is it to get vaccination services for your child? .18 
Q20PPAY How easy it to pay for vaccination (includes any payments to the clinic, the cost of getting .30 


 there, and the cost of taking time away from work)  


Q21PAWAY Have you ever been turned away when you tried to get your child vaccinated? .22 


Note. Bold correlations are significant at p < .05. Italicized correlations are significant at p < .01. 
 
 


3    Prediction Quality 


3.1 Bivariate Associations 


An item’s ability to predict vaccine uptake is its most important feature. Table 2 displays  
polychoric correlations between an ordinal measure of vaccine uptake (S9VAXED: child has had 
none of the recommended vaccines, some of the recommended vaccines, or all of the 
recommended vaccines) and each of the items. Since all of the items are either ordinal or 
binary and S9VAXED is ordinal, a polychoric correlation is the most appropriate measure of 
association. As shown in Table 2, items range from a near-zero association with vaccination 
(r = .01 for Q15SPCOM, r = .05 for S15SPREL, r = .06 for Q11MBAD, and r = .08 for Q9SPWHO) 
to a moderate association of r = .52 with Q7MWANT. 
 


3.2 Multivariate Associations and Variable Importance 


While bivariate associations are informative, patterns of collinearity amongst items are also 
important to consider when choosing an item set for prediction. We calculated the importanc e 
of each of the items in predicting vaccination status (fully vaccinated) or not using a random 
forest model. Random forest models iterate across many subsamples within the data , 
generating a decision tree each time. Results from these simple decision tree models are 
combined in a random forest model to identify which predictors were highly predictive of 
vaccination status in many models. Item importance is depicted in Figure 1. 


Results from the random forest show that Q7MWANT (which had a polychoric correlation with  
vacci- nation status ρ = .52) is the most important predictor of vaccine uptake, followed by 
Q20PPAY (ρ = .30). Q8MWILL (ρ = .21), Q18PEASY (ρ = .18), and Q2TFPRO (ρ = .24) are tied for the 
third position. While all of these important items have moderately high bivariate polychori c  
correlations with vaccine uptake, not all of the items with moderately high bivariate polychori c  
correlations with vaccine uptake were identified as being uniquely important for prediction of 
vaccine uptake. In particular, Q4PWHERE (ρ = .32), Q21PAWAY (ρ = .22), and Q13SPCLO (ρ = .24) 
have moderately bivariate correlations with vaccine uptake, but when considered jointly 
with the full set of items, they are not important. 
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Figure 1: Item importance 
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3.3  Differential Prediction 


To evaluate whether any item’s association with child vaccination status varied as a function of 
country, gender, or educational status, we tested the significance of the global effect of each of 
these factors as a moderator in a logistic regression analysis by using a chi-square difference tes t 
between the fit of a logistic regression model that included main effects only versus a logistic 
regression model that included main effects and interactions between each item and country, 
education level,  or gender.  We used a separate model for each item to avoid problems with 
multicollinearity. We used a conservative alpha level of .01 due to concern  about multiple testing. 
Only one item, Q5PTAKE, was differentially associated with child vaccination status. Gender and 
country significantly moderated its association with childhood vaccination status. Given this  
information, Q5PTAKE could be a candidate for removal.  It is reassuring that the predictive 
quality of the items under consideration does not appear to be strongly influenced by country, 
gender, or educational status of the respondent. 


 


4    Exploratory Factor Analysis 


Items on the childhood vaccination survey were developed using scientific expertise, cognitiv e 
interviews, and theory to suggest that Thoughts and Feelings, Practical Issues, Motivation, and 
Social Processes are the intervenable factors that give rise to vaccination uptake. Ideally, each of 
these concepts should be represented in our reduced item sets. To aid with this, we conducte d 
an exploratory factor analysis (EFA) to: 1) determine whether items load as expected (because 
unexpected loading patterns might be a concern); and 2) to identify local dependence betwee n 
items due to shared loading on the underlying latent construct, or due to some shared  
measurement noise. We used robust standard errors to account for clustering within countries .  
We used WLSMV estimation with a probit link function for modeling response probabilities for 
the binary and ordinal items.  We extracted 1- to 6-factor solutions with oblique (promax) rotation.  
The resulting scree plot is shown in Figure 2. 


The scree plot suggests that one primary factor accounts for most of the covariance betwee n  
items, but that there are several additional subfactors . A common rule-of-thumb is to extract 
factors with eigenvalues greater than one. We note that there are 6 factors with eigenval u es  
over one but conduct additional in- depth analysis to determine dimensionality. Table 2 
compares fit indices for 1- through 6-factor solutions. The 6-factor solution was significantl y 
better than the 5-factor solution. Results from the 6-factor solution are shown in Table 3. Factor 
loadings indicate how closely an item is related to the latent construct (i.e., “discrimination”). 
A standardized loading of 1 indicates that 100% of the variance in the item is attributable to the 
latent construct. Items with lower loadings are explained by other factors not associated with 
the latent variable(s ) on which they load. 


Factor inter-correlations for the 6-factor solution ranged from -.08 to .45 (between factors 2 and 
3). Factors 1 and 2 were correlated .39 and factors 3 and 4 were correlated .32. All other 
correlations were small in magnitude. 


The first factor appears to be associated with Thoughts and Feelings (including the “want” and “willing” 
items that were considered to be Motivation items. The second factor has to do with familiarity         
with the clinic location  and  having  taken  a  child  to  get  a  vaccine  before.    The  third  factor  has  
to  do with convenience and feasibility of going to the clinic (Practical Issues). The fourth factor 
has to do with concerns or negative feelings about the clinic or the vaccine. Interestingly, the item 
assessing maternal choice in children’s vaccine decisions loads on this factor. The fifth factor has to 
do with normative beliefs, and the sixth factor has to do with identification as a person within a 
group who gets their children vaccinated. 


An item’s communality is a measure of the degree to which the item correlates with the latent 
variables that underlie the covariance amongst the full set of items. An item with low 
communality may contain a lot of noise unrelated to the theoretical behavioral or social drivers  
of interest, but low communality does not necessarily give us justification to reject an item in this  
case since our goal is to identify a set of unique, relatively uncorrelated items. Thus, we may decide 
to select one item from each factor that is both reflective of the underlying construct and has high 
predictive power. 
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Figure 2: Scree plot 
 
 


 
 


 
Table 3: Exploratory Factor Analysis Results 


 


k Factors Chi-Square “Badness of 
Fit” Test (vs. Saturated 
Model): χ2 (df), p-value 


Chi-Square  Difference 
Test (vs. k-1 solution): 
χ2 (df), p-value 


CFI TFI RMSEA 
(90% CI) 


1 315.15 (170) p < .001 - .75 .73 .03 (.02,.03) 
2 220.36 (151) p < .001 231.54 (19) p < .001 .88 .85 .02 (.01,.03) 
3 201.91 (133) p < 0.001 34.45 (18) p = 0.011 .88 .83 .02 (.02,.03) 
4 159.13 (116) p = 0.005 76.14 (17) p < .001 .93 .88 .02 (.01,.02) 
5 124.305 (100) p = 0.050 45.508 (16) p < 0.001 .96 .92 .01 (0,.02) 
6 100.239 (85) p = 0.124 32.873 (15) p = 0.005 .97 .94 .01 (0,.02) 


Note. Chi-square difference tests apply the Satorra-Bentler scaling correction necessary for use with WLSMV 
CFI=Confirmatory Fit Index; TLI=Tucker Lewis Indiex; RMSEA=Root Mean Square Error of Approximation 


7.1_Vaccine_uptake


SAGE meeting October 2021 128







Table 4: Factor loadings for 6-factor EFA solution 


 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
Note. Loadings under .3 are suppressed. All reported loadings are statistically significant. 
 


Q10SPPERM (whether the mother needs permission to vaccinate her child), Q17MREC (whether a  
provider  has recommended the vaccine), Q9SPWHO (whether the mom decides to get the child  


vaccinated), Q24TFCON (whether there are concerns that have not been addressed by the provider),  


Q20PPAY (how easy it is easy to pay), Q21PAWAY (being turned away), and Q7MWANT (wanting  


all of the vaccines) have low communality. 


When we take information from the predictive analysis and the EFA together, Q4PWHERE, 


Q9SPWHO, Q15SPCOM, and Q21PAWAY are candidate items for discarding to form a shorter 


instrument. 


 


5    Confirmatory Factor Analysis and Item Information 


We now consider the strength and nature of the relationship of each item to its underlyin g 
factor(s). We conducted confirmatory factor analysis (CFA) models, which impose restrictio ns  
on factor loadings to arrive at a “simple structure,” meaning that most items are associated with 
only one underlying factor. The association between each item and all other factors is fixed to 
zero. Item means and correlations are explained by their loading on a shared factor, as well as  
by the correlations between factors. As in the EFA, we used WLSMV estimation and accounted 
for dependence within country with robust standard errors. 


As a first step, a 4-factor model with the hypothesized structure shown in Tables 1 and 2. This 
model did not converge.  Next, we  tested  the  6-factor  model  suggested  by  the  EFA  (depicted  in  
Table  4).  The items Q17MREC and Q10SPPERM was not included in this model because it did not load 
on any of the factors. Q16SPTRU cross-loaded on both Confidence and Intentions and on Access. 
Q21PAWAY cross-loaded on Access and Negativitiy. Q9SPWHO cross-loaded on Familiarity and 
Negativity. Q7MWANT and Q8MWILL cross-loaded on Confidence and Intentions and Family Norms. The 
6-factor model fit well, but Q21PAWAY did not load significantly on Access, so this cross-loading was 


 


Item 
Factor 


1 
Confidence and 
Intentions 


2 


Familiarity 
3 


Access 
4 


Negativity 
5 
Community 
Norms 


6 
Family 
Norms 


Communality 


Q1TFIMP .87      .77 
Q2TFPRO .77      .64 
Q3TFSAFE .74      .68 
Q24TFCON    .55   .33 
Q4PWHERE  .80     .69 
Q5PTAKE  .82     .63 
Q18PEASY   .79    .74 
Q20PPAY   .54    .42 
Q21PAWAY   .40 .58   .41 
Q7MWANT .33     .39 .45 
Q8MWILL .67     .41 .43 
Q11MBAD    .41   .72 
Q17MREC       .24 
Q9SPWHO  .35  .36   .33 
Q12SPPAR      .67 .51 
Q13SPCLO     .52 .87 .95 
Q14SPREL     .89  .83 
Q15SPCOM     1.00  1.00 
Q10SPPERM       .12 
Q16SPTRU .38  .37    .53 
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dropped from  the  model.  The  final  model  fit  quite  well χ2(134) = 162.58(p = .05); CFI = .95; TLI  = 
.94; RMSEA = .01(90%CI  : 0, .02).  Factor inter-correlations are shown in Table 5. Item parameters  
are shown in Table 6. The strongest correlation is between Access and Confidence and Intentions (r 
= .52), followed by Access and Family Norms (r = .48).  


 


Table 5: Factor Inter-correlations 
 


 Confidence  and 
Intentions 


Familiarity Access Negativity Community 
Norms 


Family 
Norms 


Confidence and 
Intentions 


1      


Familiarity .30 1     


Access .52 .16 1    


Negativity .13 -.07 .26 1   
Community 
Norms 


.29 .22 .27 .18 1  


Family Norms .06 .30 .48 .15 .16 1 


 


All other correlations are .3 or below. This pattern of inter-factor correlations supports the 
finding that 6 distinct factors underlie the item responses. 


Table 6 shows standardized factor loadings and thresholds. Thresholds indicate how “difficult” 
a response category is to endorse. Items with multiple thresholds have multiple response 
categories. Most of the thresholds in Table 6 are negative, indicating that even a person who 
has a low score on the latent variable has a reasonably high chance of endorsing higher levels  
of the item. This is consistent with the ceiling effects evident in the frequencies shown in Table 
1. 


Item information curves are plotted in Figure 3 for each factor. An item’s information curve is 
highest near its thresholds ; items that are frequently endorsed provide little information at 
high levels of the latent variable but more information at lower levels. The height of the 
information curve is a function of the item’s factor loading. 


In five of the six factors, one clear item emerges as the single most informative item. The exception is 
Confidence and Intentions: four of the six items are nearly equally informative for this factor. 
Interestingly, the items that emerge as most informative are not  always  items  with  high  importance  
in  the  predictive analyses. Specifically, Q24TFCON provides the most information about Negativity, 
Q4PWHERE is most informative about Familiarity, and Q15FCON is the most informative about 
Community Norms. Also interestingly, these three factors were not hypothesized in the theoretical 
model. The remaining factors: Confidence and Intentions, Access, and Family Norms are well aligned with 
Thoughts and Feelings and Intentions, Practical Issues, and Social Processes. The most informative items for 
these  factors  are also  important predictors  of vaccine uptake (i.e., Q7MWANT, T2FPRO, Q18PEASY, 
Q8MWILL, Q1TFIMP, Q3TFSAFE). 


 


 


6   Assessing Differential Prediction and Item Functioning by Country, 


Gender, and Educational Status 


Table 7 shows patterns of differential item functioning (DIF) due to country, gender, and 
education. The presence of intercept DIF means that people with different covariate values have 
different endorsement probabilities even at the same value of the latent variable. Intercept DIF 
is generally considered to be a problem because it can lead to biased (i.e., systematica ll y 
different) scores depending on the respondent’s demographic characteris tics . For instance, 
gender intercept DIF implies that a male and female respondent with the same underlying level 
of familiarity and negativity would have a different probability of endorsing the question about 
whether the mother was involved in decisions about child vaccination (Q9SPWHO). Similarly,  
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individuals from different countries may be more or less likely to endorse the mother being 
involved in vaccine decisions over and above the respondent’s underlying familiarity or 
negativity. 


Loading DIF indicates that an item is more or less discriminating depending on the covariate 
value. For instance, the questions Q18PEASY and Q20PPAY are more informative about access for 
people living in some countries than for people living elsewhere. 
 
 


 
Table 6: Confirmatory Factor Analysis Results (Standardized) 
 


 Loading (SE) Thresholds 
Confidence and Intentions   


Q1TFIMP .79 (.03) -2.01/-1.13 
Q2TFPRO .79 (.04) -1.71/-.77 
Q3TFSAFE .82 (.04) -1.83/-.79 
Q7MWANT .44 (.09) -1.82/-1.05 
Q8MWILL .71 (.05) -1.94/-.82 
Q16SPTRU .37 (.05) -1.27/-.26 
Familiarity   


Q4PWHERE .97 (.08) -1.46 
Q5PTAKE .75 (.03) -.67 
Q9SPWHO .40 (.04) -.98 
Access   


Q18PEASY .77 (.04) -1.31/-.24 
Q20PPAY .68 (.05) -1.56/-.86/.11 
Q16SPTRU .45 (.06) -1.27/-.26 
Negativity   


Q24TFCON .64 (.07) -1.03 
Q21PAWAY .58 (.11) -.99 
Q11MBAD .42 (.14) -.82 
Q9SPWHO .22 (.08) -.98 
Community Norms   


Q15SPCOM 1.00 (0) -1.23 
Q13SPCLO .38 (.07) -1.40 
Q14SPREL .90 (.05) -1.06 
Family Norms   


Q12SPPAR .80 (.08) -.90 
Q13SPCLO .69 (.11) -1.40 
Q7MWANT .40 (.05) -1.82/-1.05 
Q8MWILL .19 (.06) -1.94/-.82 


 
Note. All factor loadings were significant at p < .001 except Q11MBAD (p = .002) and 
Q9SPWHO (p = .004) on Negativitiy and Q8MWILL (p = .001) on Family Norms. Thresholds 
indicate how “difficult” a response option is to endorse (i.e.,  the level of the underlying 
latent variable at which a response is expected to shift into a higher category). The higher  
the  threshold,  the  lower  the  endorsement  probability.  Items with multiple thresholds 
are ordinal. The loading of Q15SPCOM on Community Norms was fixed to 1 because its 
estimate was slightly above 1, which  is  not  a plausible value. 
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(a) Confidence and Intentions. Q1TFIMP, Q2TFPRO, Q3TFSAFE, and 


Q8MWILL have more information than Q7MWANT or Q16SPTRU. Q3TFSAFE 
has the best combination of height and range. 


(b) Familiarity. Q4PWHERE is the most informative item. 


 


  
(c) Access. Q18PEASY is the most informative item. (d) Negativity. Q24TFCON is the most informative item. 


 


(e) Community Norms. Q15SPCOM is the most informative item. (f) Family Norms. Q8MWILL is the most informative item, followed 


by Q7MWANT. 
 


Figure 3: Item information curves by factor 
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Table 7: Patterns of differential item functioning 
 


 Country Gender Education 
Label Intercept Loading Intercept Loading Intercept Loading 


Confidence and Intentions 
Q1TFIMP 
Q2TFPRO 
Q3TFSAFE 
Q7MWANT 
Q8MWILL 
Q16SPTRU 


 
 
 
 


 
* 


 
 
 
 


 
* 


    


Familiarity 
Q4PWHERE 
Q5PTAKE 
Q9SPWHO 


 
 


* 


  
 


* 


   


Access 
Q18PEASY 
Q20PPAY 
Q16SPTRU 


 * 


* 


    


Negativity 
Q24TFCON 
Q21PAWAY 
Q11MBAD 
Q9SPWHO 


 


* 
 


* 


  
 
 


* 


   


Community Norms 
Q15SPCOM 
Q13SPCLO 
Q14SPREL 


      


Family Norms 
Q12SPPAR 
Q13SPCLO 
Q7MWANT 
Q8MWILL 


*      


Note. Asterisks indicate statistical significance after using a correction for the family-wise 
Type I error rate. 
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Table 8: Final item sets 
 


Item Core Main Optional 


Q1TFIMP C   


Q3TFSAFE  M  


Q16SPTRU   O 
Q7MWANT C   


Q12SPPAR  M  


Q13SPCLO C   


Q14SPREL   O 
Q15SPCOM  M  


Q17MREC  M  


Q10SPPERM   O 
Q4PWHERE C   


Q5PTAKE  M  


Q18PEASY  M  


Q20PPAY C   


Q24TFCON  M  


Q21PAWAY  M  


 
The items Q16SPTRU, Q9SPWHO, Q21SPAWAY, and Q12SPPAR have intercept DIF by country. Q9SPWHO 
also has intercept DIF for gender. Q16SPTRU,  Q18PEASY, and Q20PPAY have loading DIF by country. 


 


7    Confirmation Analysis 


After considering all of the evidence above, we decided on 13 items to retain for the main survey, 
with 3 additional option items. Of the 13 items in the main survey, 5 were marked as “core 
items.” These items are listed in Table 8. 


We used the confirmation sample of N = 606 individuals to determine how well the core, 
main, and expanded item sets predict child vaccination in a new sample. We used logistic 
regression to predict whether respondents’ children had been fully vaccinated from the core, 
main, and expanded item sets. When the 5 core (T1TFIMP, Q13SPCLO, Q7MWANT, Q4PWHERE, 
and Q20PPAY) items were included in a multiple logistic regression, the pseudo R2 = .15. Q1TFIM P 
was the most important predictor, followed by Q20PPAY and Q7MWANT. Q13SPCLO and 
Q4PWHERE were not significantly associated with vaccination status after accounting for the other 
items. 


The main item set of 13 items (core plus Q18PEASY, Q24TFCON, Q21PAWAY, Q5PTAKE, Q15SPCOM, 
Q12SPPAR, and Q17MREC) had a pseudo R2  = .18.   A chi-square difference test comparing the 
fit of the core item set as predictors to the main item set as predictors was not significant, 
indicating that the main item set does not provide significantly better predictive value compared 
with the core set. Adding the three optional items (Q16SPTRU, Q14SPREL, and Q10SPPERM) also 
resulted in a nonsignificant model improvement (pseudo R2 = .19). 
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Annex G. Report on validation of the COVID-19 vaccination survey for adults and 


health workers 
 


 


1 Overview 


Our goal was to select a long- and short-subset of items measuring the behavioral and social drivers of COVID - 
19 vaccination in LMICs. The selected items should maximize power to predict COVID-19 vaccination uptake 
amongst health workers and the general adult population with little overlap between items and without 
large variation in measurement quality across country or responder characteristics. This report describes 
how we quantify individual item importance for predicting vaccination, conduct factor analyses to identify 
overlap and to visualize item information curves, and to assess differential item functioning and prediction 
by respondent gender, education, and country. This report builds upon and draws from the results of the 
item analysis for the BeSD-CHILDHOOD VACCINATION SURVEY. 


 


2   Sample and descriptives 


A total of N=3692 individuals from six countries responded to the COVID-19 vaccination survey. Of these, 
N=1817 were health workers (HW) and N=1875 were adults who did not work in healthcare. Data were 
from Angola (N=606; 306 adult, 300 HW, 54% male), the DRC (N=618; 315 adult, 303 HW, 64% male), 
Ethiopia (N=628; 324 adult, 304 HW, 49% male), India (N=618; 318 adult, 300 HW, 68% male), Nigeria 
(N=608; 300 adult, 308 HW, 48% male), and Pakistan (N=614; 312 adult, 302 HW; 67% male). Amongst 
the general adult population, 61% of respondents were male. 


Amongst HWs, 69% were vaccinated, 20% were unvaccinated and intended to be vaccinated, and 11% 
were unvaccinated with no intentions to be vaccinated. Amongst other adults, 35% were vaccinated, 43% 
were unvaccinated and intended to be vaccinated, and 22% were unvaccinated with no intentions to be 
vaccinated. 


All survey items were coded so that higher values are positively associated with vaccination. Table 1 shows 
the item prompts, response options, and frequencies for respondents in the general adult population and 
HWs. 


 
 


3   Prediction Quality 


 


3.1 Bivariate Associations 


Table 2 presents polychoric correlations between each BeSD COVID -19 vaccination item in the item pool and 
both intentions to receive the COVID-19 vaccine (Q16TFPLAN) and actual vaccination status (none versus 
any). Intentions was included as the proxy criterion variable alongside actual vaccination status for this  
analysis because not all respondents had been given the opportunity to receive a vaccination at the time 
of this survey. 


Upon viewing Table 2, it is clear that questions about concern for spreading COVID-19 is reduced 
amongst people who have already received their vaccination; thus, item responses for the concern items are 
confounded with vaccination status in these data. Second, practical issues are more highly correlated with 
actual vaccination status than with intentions to vaccinate, whereas social processes and thinking and feelin g  
items are more highly correlated with intentions than with vaccination status. In general, patterns of results 
are very similar across the two criterion variables. 
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Table 1: COVID-19 Item Pool 
 


 Adult HW 


Label Item N (%) N (%) 


Q11TFCONCE How concerned are you about getting COVID-19? 
Not at all A 
little 
Moderately 
Very 
How concerned are you about your close family and friends get- 
ting COVID-19 from you? 
Not at all A 
little 
Moderately 
Very 
How concerned are you about patients getting COVID-19 from 
you? 
Not at all A 
little 
Moderately 
Very 
How important do you think getting a COVID-19 vaccine will 
be for your health? 
Not at all A 
little 
Moderately 
Very much 
How much do you think getting a COVID-19 vaccine for yourself 
will protect other people in your community from COVID-19? 
Not at all A 
little 
Moderately 
Very much 
How safe do you think a COVID-19 vaccine will be for you? 
Not at all A 
little 
Moderately 
Very much 
How concerned are you that a COVID-19 vaccine could cause a 
serious reaction? 
Not at all A 
little 
Moderately 
Very much 
How much do you trust the health workers who would give you a 
COVID-19 vaccine? 
Not at all A 
little 
Moderately 
Very much 
How much do you trust the health authorities who provide in- 
formation on COVID-19 vaccines? 
Not at all A 
little 
Moderately 
Very much 
Have you seen or heard anything bad about COVID-19 vaccines? 
Yes No 
Do you know where to get a COVID-19 vaccine for yourself? 
Yes No 
How easy is it to get a COVID-19 vaccine for yourself? 
Not at all A 
little 
Moderately 
Very much 


302 (16%) 193 (11%) 
 252 (13%) 200 (11%) 
 371 (20%) 384 (21%) 


Q11aCONF 
950 (51%) 1040 (57%) 


  150 (8%) 
  213 (12%) 
  353 (19%) 


Q11bCONP 
 1101 (61%) 


  129 (7%) 
  224 (12%) 
  374 (21%) 


Q12TFIMP 
 1090 (60%) 


 179 (10%) 52 (3%) 
 140 (7%) 105 (6%) 
 363 (19%) 357 (20%) 


Q13TFPR O 
1193 (64%) 1303 (72%) 


 169 (9%) 63 (3%) 
 179 (10%) 156 (9%) 
 505 (27%) 526 (29%) 


Q14TFSAF E 
1022 (55%) 


190 (10%) 


1072 (59%) 


78 (4%) 
 215 (11%) 205 (11%) 
 536 (29%) 556 (31%) 


Q15TFR EACT 
934 (50%) 978 (54%) 


 423 (23%) 391 (22%) 
 347 (19%) 343 (19%) 
 355 (19%) 409 (23%) 


Q26TFTR UP 
750 (40%) 674 (37%) 


 172 (9%) 49 (3%) 
 242 (13%) 128 (7%) 
 563 (30%) 499 (27%) 


Q27TFTRUA 
898 (48%) 1141 (63%) 


 181 (10%) 72 (4%) 
 230 (12%) 149 (8%) 
 591 (32%) 534 (29%) 


Q28TFBAD 
873 (46%) 


1057 (44%) 


1062 (58%) 


1096 (60%) 


Q2PWHER E 
818 (44%) 


1319 (70%) 


721 (40%) 


1672 (92%) 


Q8PEASY 
556 (30%) 


294 (16%) 


145 (8%) 


136 (7%) 
 156 (8%) 115 (6%) 
 664 (35%) 549 (30%) 
 761 (41%) 1017 (56%) 
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 General Adult HW 
Label Item N (%) N (%) 


Q10PPAY How easy it to pay for vaccination?   When you think about 
the cost, please consider any payments to the clinic, the cost of 
getting there, and plus the cost of taking time away from work. 
Not at all A 
little 
Moderately 
Very much 
Do you think that getting a COVID-19 vaccine will allow you to 
safely see your family and friends again? 
Yes No 
Not sure 
How willing are you to get a COVID-19 vaccine? 
Not at all A 
little 
Moderately 
Very much 
If a COVID-19 vaccine is available to you, will you get it? 
Yes No 
Not sure 
Have you ever been contacted about being due for COVID-19 
vaccination? 
Yes 


No or not sure (collapsed) 
Have you ever been contacted about a missed COVID-19 
vaccination? 
Yes 
No or not sure (collapsed) 
In your family, who makes the decision about whether you get a 
COVID-19 vaccine? 
Self Other 
If it was time for you to get a COVID-19 vaccine, would you 
need permission to go and get it? 
Yes No 
Do you think most of your close family and friends would want 
you to get a COVID-19 vaccine? 
Yes 
No or not sure (collapsed) 
Do you think your religious leaders would want you to get a 
COVID-19 vaccine? 
Yes 
No or not sure (collapsed) 
Do you think other community leaders would want you to get a 
COVID-19 vaccine? 
Yes 


No or not sure (collapsed) 
Do you think most adults you know will get a COVID-19 vac- 
cine, if it is recommended to them? 
Yes 
No or not sure (collapsed) 
Do you think most of the people you work with will get a 
COVID-19 vaccine? 
Yes 
No or not sure (collapsed) 
Is a COVID-19 vaccine available for you to get at your place of 
work? 
Yes 
No 


  


 
288 (15%) 190 (10%) 


 220 (12%) 216 (12%) 
 611 (33%) 546 (30%) 


Q25TFSEE 
756 (40%) 865 (48%) 


 
1423 (76%) 1525 (84%) 


 245 (13%) 133 (7%) 


Q17TFWILL* 
207 (11%) 


260 (14%) 


159 (9%) 


106 (6%) 
 152 (8%) 127 (7%) 
 265 (14%) 135 (7%) 


Q16TFPLAN* 
1196 (64%) 


1460 (78%) 


1449 (80%) 


1616 (89%) 
 285 (15%) 124 (7%) 


Q4PCONT 
128 (7%) 77 (4%)) 


 377 (20%) 775 (43%) 


Q5PMISS 
1498 (80%) 1042 (57%) 


 
231 (12%) 321 (18%) 


Q19WDEC 
1644 (88%) 1496 (82%) 


 
1442 (77%) 


 


Q20PERM 
433 (23%)  


 
504 (27%) 


 


Q21SPCLOFF 
1371 (73%)  


 1235 (66%) 1402 (77%) 


Q22SPRELIG 
640 (34%) 415 (23%) 


 
1104 (59%) 1256 (69%) 


Q23SPCOMMU 
771 (41%) 561 (31%) 


 
1236 (66%) 1461 (80%) 


Q24SPMOST 
639 (34%) 356 (20%) 


 
1206 (64%) 


 


Q24SP1WR K 
669 (36%)  


  1514 (84%) 


Q8P_1AVL 


 298 (16%) 


  
644 (36%) 


  1143 (64%) 
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*The original question was skipped for individuals who reported already having received the vaccine. Responses to 
this item were recoded from missing to "very much" for these individuals. 


 


 


 
3.2   Multivariate Associations and Variable Importance 


Figures 1-4 show item importance rankings for predicting COVID vaccination intentions and vaccination  
amongst HWs and other adults. Q17TFWILL and Q16TFPLAN were removed from these analyses. 


Amongst the general adult population, Q14TFSAFE, Q25SPSEE, Q21SPCLOFF, Q12TFIMP, Q27TFTRUA, Q24SPMOST, 
and Q26TRUP had the highest importance for predicting intentions.  Q2PWHERE, Q8PEASY, Q4PCONT, Q5PMISS, and 
Q21SPCLOFF had the highest importance for predicting vaccination status. 


Amongst HWs, Q25TFSEE, Q21SPCLOFF, Q27TFTRUA, Q24SP_1WRK, Q14TFSAFE, Q26TFTRUP, and Q12TFIMP 
had the highest importance for predicting intentions. Q24_1SPWRK, Q21SPCLOFF, Q2PWHERE, Q4PCONT, and 
Q14TFSAFE had the highest importance for predicting vaccination status. 


These results mirror the bivariate correlations in that they suggest that thoughts and feelings and social 
processes are more closely associated with vaccination intentions, but that practical concerns are more closely 
associated with whether a person has already been vaccinated. However, there is some question about reverse 
causality confounding the association for some of these items (e.g., knowing where to get vaccinated may be 
driven by vaccination status rather than the reverse). 


In addition to using the plots to confirm final item sets, these plots are also useful for determining whether 
we can eliminate items that do not overlap across HWs and the general adult sample since these variables 
add complexity to the analysis. The only non-overlapping item from the HW survey that appears to be importa n t 
is Q24SP_1WRK. The only non-overlapping item from the general adult survey that is important is Q24SPMOST.  
Interestin gly, these items are variations on one another. Moving forward, these items will be combined to 
represents descriptive normative beliefs about peers and all other non -overlappin g items will be eliminated from 
consideration (Q24SPDNORMS). 


 


3.3   Differential Prediction 


We ran a logistic regression analyses, regressing the log odds of vaccination intentions on each item in the 
item pool. We compared the fit of these main effects -only models to a model including an interaction between  
each item and HW, gender, or country. Table 3 shows when the interaction models fit significantly better 
than the main effect only model at p < .01. The "x"s in Table 3 indicate that the predictive accuracy of each  item 
varies as a function of the demographic variable in that column. Many item effects are significantly 
moderated by country. The effect of Q17TFWILL varies by HW status and the effect of Q24SPMOST varies by 
gender. Items that exhibited stable prediction across demographics were: Q12TFIMP, Q14TFSAFE, Q26TFTR UP ,  
Q28TFBAD, Q10PPAY, Q16TFPLAN, and Q22SPRELIG. 


 General Adult HW 
Label Item N (%) N (%) 


Q17TF_2REC Would you recommend a COVID-19 vaccine to eligible individ- 
uals? 
Yes 
No or not sure (collapsed) 
How confident are you that you could answer patient questions about getting 
a COVID-19 vaccine? 
Not at  all A 
little Moderately 
Very much 


  
 1584 (87%) 


Q18_1ANS 
233 (13%) 


 88 (5%) 
 230 (13%) 
 454 (25%) 
 1045 (58%) 
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Table 2: Bivariate polychoric correlations with intention to vaccinate* and vaccination status 
 


  Intentions Vaccination 


Label Item Adult HW Overall Adult HW Overall 


Q11TFCONCE How concerned are you about getting 
COVID-19? 


.14 -.03 .10 -.05 -.22 -.07 


Q11aCONF How concerned are you about your close 
family and friends getting COVID-19 from 
you? 


 -.02   -.19  


Q11bCONP How concerned are you about patients 
getting COVID-19 from you? 


 -.02   -.20  


Q12TFIMP How important do you think getting a 
COVID-19 vaccine will be for your health? 


.65 .53 .62 .44 .35 .42 


Q13TFPRO How much do you think getting a 
COVID-19 vaccine for yourself will protect 
other people in your community from 
COVID-19? 


.52 .43 .50 .33 .30 .32 


Q14TFSAFE How safe do you think a COVID-19 
vaccine will be for you? 


.68 .59 .65 .44 .43 .43 


Q15TFREA CT How concerned are you that a COVID-19 
vaccine could cause a serious reaction? 


.27 .27 .27 .24 .37 .28 


Q26TFTRU P How much do you trust the health workers 
who would give you a COVID-19 vac- cine? 
Would you say you trust them... 


.62 .49 .60 .41 .34 .43 


Q27TFTRU A How much do you trust the health 
authorities who provide information on 
COVID-19 vaccines? Would you say you 
trust them... 


.63 .56 .62 .41 .40 .43 


Q28TFBAD Have you seen or heard anything bad 
about COVID-19 vaccines? 


.41 .54 .43  .46 .25 


Q2PWHERE Do you know where to get a COVID-19 
vaccine for yourself? 


.30 .41 .38 .75 .64 .76 


Q8PEASY How easy is it to get a COVID-19 vaccine 
for yourself? 


.20 .12 .21 .51 .22 .42 


Q10PPAY How easy it to pay for vaccination? 
When you think about the cost, please 


consider any payments to the clinic, the 


cost of getting there, and plus the cost of 
taking time away from work. 


.22 .10 .19 .41 .11 .42 


Q25TFSEE Do you think that getting a COVID-19 
vaccine will allow you to safely see your 
family and friends again? 


.71 .67 .28 .42 .46 .45 


Q17TFWILL How willing are you to get a COVID-19 
vaccine? 


.91 .95 .92    


Q4PCONT Have you ever been contacted about being 
due for COVID-19 vaccination? 


.24 .33 .33 .51 .43 .54 


Q5PMISS Have you ever been contacted about a 
missed COVID-19 vaccination? 


.31 .22 .29 .43 .27 .42 


Q19WDEC In your family, who makes the decision 
about whether you get a COVID-19 vac- 


cine? (Self) 


-.06   -.11   


Q20PERM If it was time for you to get a COVID-19 
vaccine, would you need permiss io n to go 


and get it? 


.05   -.05   
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*If a COVID-19 vaccine is available to you, will you get it? (Q16TFPLAN). Bold and italics font indicates 
p < .01 
 
 
Table 3: Differential prediction of vaccination intentions by HW status, gender, and country of residence 
 


Item HW Gender Country 
Q11TFCONCE   x 
Q12TFIMP    


Q13TFPRO   x 
Q14TFSAFE    


Q15TFREACT   x 
Q26TFTRUP    


Q27TFTRUA   x 
Q28TFBAD    


Q2PWHERE   x 
Q8PEASY   x 
Q10PPAY    


Q25TFSEE   x 
Q16TFPLAN    


Q17TFWILL x  x 
Q4PCONT   x 
Q5PMISS   x 
Q21SPCLOFF   x 
Q22SPRELIG    


Q23SPCOMMU   x 
Q24SPMOST - x x 
Q24SP_1WRK -  x 


Note. "x" indicates significant moderation by demographic factor at p < .01;"-" indicates that a different 
item was asked for HWs and general adults. 


  In t e n t io n s  V a c c i n a ti on  


L a b e l  I t e m  A d u l t  H W  O v e ra l l  A d u l t  H W  O v e ra l l  


Q21SPCLOFF Do you think most of your close family and 
friends would want you to get a COVID-19 
vaccine? 


.69 .74 .72 .45 .58 .53 


Q22SPRELIG Do you think your religious leaders would 
want you to get a COVID-19 vaccine? 


.40 .45 .43 .15 .23 .22 


Q23SPCOMMU Do you think other community leaders would 
want you to get a COVID-19 vaccine? 


.34 .45 .38 .14 .22 .25 


Q24SPMOST Do you think most adults you know will get a 
COVID-19 vaccine, if it is recommended to 
them? 


.55   .43   


Q24SP_1WRK Do you think most of the people you work 
with will get a COVID-19 vaccine? 


 .68   .67  


Q8P_1AVL Is a COVID-19 vaccine available for you 


to get at your place of work? 
 .19   .40  


Q17TF_2RE C Would you recommend a COVID-19 vaccine to 
eligible individuals? 


 .39   .31  


Q18_1ANS How confident are you that you could answer 
patient questions about getting a COVID-19 
vaccine? 


 .37   .30  
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Figure 1: Item importance for predicting COVID vaccination intentions using random forest 
models for adults 
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Figure 2: Item importance for predicting COVID vaccination intentions using random forest 
models for health workers 
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Figure 3: Item importance for predicting COVID vaccination using random forest models for adults 
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Figure 4: Item importance for predicting COVID vaccination using random forest models for health workers 
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Table 4: CFA results 


 


Thoughts, Feelings, & Intentions 
Q12TFIMP .70 (.02) 
Q13TFPRO .64 (.04) 
Q14TFSAFE .83 (.04) 
Q15TFREACT .21 (.05) 
Q26TFTRUP .72 (.06) 
Q27TFTRUA .73 (.07) 
Q28TFBAD .39 (.08) 
Q25TFSEE .78 (.04) 
Q16TFPLAN .86 (.02) 
Q17TFWILL .86 (.04) 


Q21SPCLOFF* .54 (.07) 
Practical Concerns 


Q2PWHERE .65 (.04) 
Q8PEASY .74 (.08) 
Q10PPAY .57 (.04) 
Q4PCONT* .20 (.05) 


Q5PMISS .27 (.09) 
Social Processes 


Q21SPCLOFF* .38 (.06) 
Q22SPRELIG .92 (.03) 
Q23SPCOMMU .83 (.07) 
Q24SPDNORMS .23 (.08) 


Q4PCONT* .24 (.06) 


*Cross-loads 


 


4   Confirmatory Factor Analysis and Item Information 


Using theory and the EFA results (not presented) as a guide, we tested a 3-factor confirmatory factor analysis 
(CFA) model with a Thoughts, Feelings, & Intentions factor, a Practical Concerns factor, and a Social Processes 
factor. We allowed for some cross-loadings and residual correlations based on EFA findings.  The final model fit 
reasonably well (RMSEA=.01, CFI=.94, TLI=.92). Results are shown in Table 4. The item Q11TFCONCE 
did not load significantly on the Thoughts, Feelings, & Intentions factor so it was removed from the model. Residual 
correlations were permitted for Q26TFTRUP and Q27TFTRUA, Q2PWHERE and Q4PCONT, Q2PWHERE and Q5PMISS, 
Q4PCONT and Q5PMISS, Q17TFWILL and Q16TFPLAN, and Q12TFIMP and Q13TFPRO. 
The presence of residual correlations generally indicates item redundancy. 


The Thoughts, Feelings, & Intentions factor correlates .58 (SE=.07) with Practical Concerns and 
.50 (SE=.07) with Social Processes. Practical Concerns is not significantly correlated with Social Processes 


(r = .09 (SE=.07)). 


Item information curves were inspected for each of the three factors. The two best-performing items for 
Thoughts, Feelings, & Intentions were Q12TFIMP and Q14TFSAFE. Whereas Q12TFIMP provided very high  
information between -1.5 and -.5 standard deviations below the mean on Thoughts, Feelings, & Intentions, 
Q14TFSAFE provided moderately high information from -2.0 standard deviations below the mean to .5 standard 
deviations above the mean. See Figure 5 to visualize the item information curves for Thoughts, Feelings, & 
Intentions. 


Figure 6 shows item information curves for Practical Concerns. Q8PEASY was by far the most informative 
item, providing good information from -2.0 to .5 standard deviations around the mean. 


Figure 7 shows item information curves for Social Processes. Q22SPRELIG provided high information 
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Figure 5: Item information curves for the Thoughts, Feelings, & Intentions factor. Q12TFIMP is red and 
Q14TFSAFE is dark green. 


 
in a narrow range from .5 SD below the mean to the mean. Q23SPCOMMU provides moderate information from 
-1.25 SDs below the mean to the mean. 


 


5     Assessing Differential Prediction and Item Functioning by 
Country, Gender, and HW Status 


We used the aMNLFA package in R to generate Mplus script for testing differential item functioning (DIF) by 
item as a function of country, gender, and HW status. Results are summarized in Table 5. 


Intercept DIF implies that an item is easier or harder to endorse on the basis of respondent demographic 
characteristics, holding the underlying level of the latent factor constant. For instance, endorsement rates for 
the item Q2PWHERE depend on HW status, gender, and country over and above differences on underlying 
Practical Concerns. Loading DIF implies that the item’s ability to accurately characterize a  respondent’s level 
on the latent variable given their response to that item depends on characteristics of the respondent. For 
instance, the quality of the item Q26TFTRUP for understanding a respondent’s underlying  Thoughts, Feelings, & 
Intentions depends on their HW status. 


As shown in Table 5, all Thoughts, Feelings, & Intentions and Practical Concerns items had significant levels of 
intercept and loading DIF by country of residence. The latent structure of these constructs (e.g., the rank 
ordering of factor loadings) may vary by country. There was also substantial DIF related to HW status on 
several items. Gender DIF was only observed for item intercepts on Q2PWHERE, Q8PEASY, and  
Q24SPDNORMS. 
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Figure 6: Item information curves for the Practical Concerns factor. Q8PEASY is orange. 
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Figure 7: Item information curves for the Social Processes factor. Q22SPRELIG is red and Q23SPCOMMU is blue. 
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Table 5: Differential item functioning by HW status, gender, and country of residence 
 


 HW Gender Country 
Item Intercept Loading Intercept Loading Intercept Loading 


Thoughts, Feelings, & Intentions 
Q12TFIMP 
Q13TFPRO 
Q14TFSAFE 
Q15TFREACT 
Q26TFTRUP 
Q27TFTRUA 
Q28TFBAD 
Q25TFSEE 
Q16TFPLAN 
Q17TFWILL 
Q21SPCLOFF 


 
x 


 


 
x 


x x 
x 


 
 
 
x x 


  x 
x x 
x x 
x x 
x x 
x x 


x 
x x 
x x 
x x 
x x 
x x 


Practical Concerns 
Q2PWHERE 
Q8PEASY 
Q10PPAY 
Q4PCONT 
Q5PMISS 


x 


x x 
x 


 
x x 
x 


x 
x 


 x 
x 


x x 


x 
x x 
x x 


Social Processes 


Q21SPCLOFF 
Q22SPRELIG 
Q23SPCOMMU 
Q24SPDNORMS 
Q4PCONT 


x 


 
x 


 


 
x 


 


 
x 


  


 
x x 


x 


 
x 


Note. "x" indicates significant moderation by demographic factor at p < .01 
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Annex H. Interventions to improve uptake (protocol) 
 


Interventions designed to improve vaccination uptake: Scoping review of systematic 
reviews and meta-analyses – protocol (version 1) 
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Abstract 
 
Background  
Vaccine uptake varies substantially, and resources to promote the uptake of vaccines differ 
widely by country and income level. As a result, immunization rates are often suboptimal. There 
is a need to understand what works, particularly in low- and middle-income countries and other 
settings where resources are scarce. 
 
Methods: We plan to conduct a scoping review of interventions designed to increase 
vaccination uptake  
We will include systematic reviews and meta-analyses of interventional studies that address the 
question of vaccine uptake.  We will search the following electronic databases: MEDLINE, 
Cochrane Database of Systematic Reviews, EMBASE, Epistemonikos, Google Scholar, LILACs 
and TRIP database (which covers guidelines and the grey literature) until 01 July 2021 and 
hand-search the reference lists of included articles.  We will include systematic reviews that 
comprise studies of all ages if they report quantitative data on the impact on vaccine uptake.  To 
assess the quality, we will use a modified AMSTAR score and ate the quality of the evidence in 
included reviews using the “Grade of Recommendations Assessment, Development and 
Evaluation” (GRADE). 
 
Expected results We intend to present the evidence using summary tables to present the 
evidence stratif ied by vaccine coverage, the specific population, e.g., children, adolescents and 
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older adults, and by setting, e.g. healthcare, community. We will also present when low middle -
income subgroups are reported.  
 
Keywords: Vaccine uptake, Vaccine hesitancy, Immunization, systematic reviews  
 
 
Background 
 
Vaccine uptake varies substantially by age, gender, ethnicity, geographical location, and 
socioeconomic status. Research has established that some of these differences are due to 
variations in vaccination’s behavioural and social drivers 6. [1] In addition, the resources 
required to successfully promote the uptake of vaccines varies widely by country and income 
level. As a result, immunization programmes often struggle to achieve optimal coverage of the 
target population. 
 
WHO seeks to complement its ongoing work on the measurement of BeSD with information on 
effective interventions to increase vaccine uptake. This information can help vaccination 
programmes to understand what works for whom and in what settings, particularly in low- and 
middle-income countries and other locations where resources are scarce. 
 
Therefore, we plan to do a scoping review of systematic reviews of published evidence on 
interventions designed to increase vaccine uptake. We will categorize the interventions and their 
components across different populations and geographical regions. The WHO plans to use the 
scoping review results to guide immunization programmes’ selection of interventions to promote 
vaccine uptake. 
 
Methods 
 
Objectives: To conduct a scoping review of interventions designed to increase vaccination 
uptake. 
 
The specific focus of the review 


- Population: e.g., children, adolescents, adults and older adults (age 65+; 
- Interventions: any intervention designed to improve participation in vaccination; 
- Outcomes: Uptake, Hesitancy, Disease risk appraisal, Confidence, Social norms, 


Provider recommendation, Availability. 
 
Type of studies 
We will include systematic reviews and meta-analyses of interventional studies that address the 
question of vaccine uptake.  
 
Search strategy 
We will search the following electronic databases: MEDLINE, Cochrane Database of Systematic 
Reviews, EMBASE, Epistemonikos, Google Scholar, LILACs and TRIP database (which covers 
guidelines and the grey literature) until 01 July 2021 and hand-search the reference lists of 
included articles. The searches will combine free and thesaurus search terms and keywords 
related to vaccine uptake (vaccin* OR innocul OR immunis∗ OR immuniz*). In the first instance, 
we will use sensitive search filters developed by the Health Information Research Unit at 
McMaster University, Canada, to focus on systematic reviews and meta-analyses. [2] We will 
also search the bibliographies of retrieved systematic reviews. We will screen all titles and 
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abstracts of retrieved citations for inclusion.  Based on the results of the initial f ilter for 
systematic reviews, we will review the need for further search terms (see Appendix for sample 
search terms).  The final search strategy will be developed with advice from information 
specialists and an iterative process adapted for each database. Two reviewers will 
independently evaluate the full text of articles potentially meeting eligibility criteria. 
Discrepancies will be resolved through discussion. Where a consensus cannot be reached, a 
third reviewer will arbitrate.  
  
Eligibility criteria 
We will include systematic reviews that comprise studies of all ages if they report quantitative 
data on the impact on vaccine uptake. In addition, we will include systematic reviews that 
contain randomized controlled trials (RCTs) and quasi-experimental (including interrupted time 
series and before-and-after studies). We will exclude reviews that assess only vaccine efficacy 
or effectiveness and reviews that do not include any RCTs. 


 
Types of interventions 
Interventions that aim to increase vaccine uptake in a specific population or the overall 
population. 
 
Quality assessment  
To assess the quality, we will use modified AMSTAR score items 3 and 7. [3] Item 3: “Was a 
comprehensive* literature search performed?” At least two electronic sources should be 
searched. The report must include years and databases used (e.g. Central, EMBASE, and 
MEDLINE), plus keywords or MESH terms. Item 7: “Was the scientif ic quality of the included 
studies assessed and documented?” ‘A priori’ assessment methods should be provided (e.g., 
for effectiveness studies if the author(s) chose to include only randomized, double-blind, 
placebo-controlled studies, or allocation concealment as inclusion* consistent with a systematic 
review search.  
 
One reviewer will record and assess the reporting of the quality of included systematic reviews 
and report the assessments, and a second reviewer will independently check the quality ratings. 
Disagreements will be resolved through discussion with a third reviewer, who will arbitrate 
where a consensus cannot be reached. We will rate the quality of the evidence in included 
reviews using the “Grade of Recommendations Assessment, Development and Evaluation” 
(GRADE). [4] We will downgrade or upgrade the rating for the quality of the evidence, based on 
the amount of potential bias due to study design and other criteria specified  in the GRADE, and 
provide a summary of findings tables by the outcomes of interest. GRADE assessment will be 
based on assessing the risk of bias and an evaluation of inconsistency, indirectness, and 
imprecision of the results and other factors (see the GRADE Table in the Appendix for more 
information). We will check the rating, where GRADE has been used to assess primary studies 
included in the reviews. Where another tool has been used to assess quality, one reviewer will 
convert this to a GRADE assessment, and a second reviewer will independently check the 
assessment. 
 
Data extraction 
We will conduct the review according to PRISMA (Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses) guidelines. [5]  Data from included reviews will be extracted by 
one reviewer and independently checked by a second reviewer. We will structure the outcomes 
by intervention type and create categories using an iterative process to extract objectives and 
self-reported outcomes. In addition, we will extract data on the population, study characteristics 
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(e.g., number of trials, location etc.) and the intervention and comparator and the outcomes of 
interest as well as the type of meta-analysis effect model used in the meta-analysis (fixed or 
random) and between-study heterogeneity estimates (I2 values). 
 
Where two reviews cover the same intervention and outcome with overlapping studies, we will 
select the most relevant review (i.e. more comprehensive and up-to-date) for inclusion; and 
include the historical reviews in an appendix. We will also use the Jadad decision algorithm to 
interpret discordant reviews and select the most appropriate review evidence for interventions 
(see figure 1). Two authors will independently apply the algorithm to reach a consensus over 
which review/meta-analysis is included. [6]  
 
Outcomes of interest  
We will prioritize outcomes according to the WHO handbook for guideline development [7] as 
High (critical for decision making), Moderate (important for decision making) and Low (not 
important for decision making). Vaccination uptake is the highest priority. Constructs in the 
WHO BeSD Framework are deemed moderate. Other constructs not in the framework are low 
priority.   
 


Table 1. Outcomes of interest and prioritization 


Priority  Construct Definition Includes 


High  Uptake Receipt of vaccine Initiation, completion, coverage 
and behaviour 


Moderate Hesitancy Motivational state of being 
conflicted about, or opposed 
to, getting vaccinated 


Intentions, willingness, openness, 
stage 


Moderate  Disease risk 
appraisal 


The belief that one is at risk 
for an infectious disease that 
vaccination can prevent 


Perceived risk, perceived 
susceptibility, concern, perceived 
severity, anticipated regret, worry, 
fear 


Moderate  Confidence Attitudes and beliefs that 
vaccines work are safe and 
are part of a trustworthy 
medical system 


Perceived importance, benefit, and 
effectiveness; concerns about 
safety, harm, side effects, and 
adverse events; trust in providers 
and the system of vaccination 


Moderate  Social norms Shared expectations of 
acceptable vaccination 
behaviour by a group 


Descriptive norms, injunctive 
norms 


Moderate  Provider 
recommendation 


Advice from a health care 
worker to receive vaccination 


Advice in clinical and non-clinical 
settings 
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Moderate  Availability Low/unavailable stocks may 
play a role in vaccine uptake 


The vaccine is unavailable in the 
country or just the specific clinic 


Moderate  Access Perceived and actual access 
to immunization services 


Distance, travel, timing, location, 
ease, convenience, opportunity 
costs, financial costs 


Low  Knowledge An accurate understanding 
of facts about vaccination 


It does not include awareness, but 
we will assess it where reported  


 
We will use summary tables to present the evidence stratif ied by vaccine coverage, the specific 
population, e.g., children, adolescents and older adults, and by setting, e.g. healthcare , 
community. We will also present when low middle-income subgroups are reported. We will 
present the data as reported in the paper and. Where significant heterogeneity exists, assessed 
using expert judgement, we will extract the reasons.  Once the data is mapped out, we will 
attempt to present the findings for categories of interventions mapped onto the BeSD 
Framework. The Thinking and Feeling domain will include interventions that use education, 
confidence building, persuasion, motivational interviewing, and decision aids. The Social 
Processes domain will include interventions that use social norms, social networks, altruism and 
healthcare provider communication. The Practical Factors domain will include interventions that 
use reminder/recall, implementation intentions, mere measurement, default appointments, 
onsite vaccination (including work and school), incentives, requirements (mandates), and 
sanctions.   
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Search terms 
  
Additional search terms that we might include but not be limited to are:  
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(vaccine OR innocul OR immunis∗ OR immuniz*) s1 


 
AND 
 
Uptake uptake OR behaviour OR behavior OR coverage OR initiation 


OR complet* OR follow-through OR up to date OR dose OR 
adherence OR compliance OR accept* OR refusal OR delay OR 
declin* OR 


Hesitancy hesitan* OR motivation OR intention OR willing OR willingness 
OR plan OR openness OR stage OR readiness OR 


Disease risk 
appraisal 


risk appraisal OR risk judgment OR risk perception OR perceived 
risk OR perception of risk OR perceived likelihood OR perceived 
susceptibility OR perceived vulnerability OR outcome 
expectation OR perceived threat OR perceived severity OR fear 
OR afraid OR sacred OR worry OR concern OR (anticipat* 
regret*) OR (expect* regret*) OR (prospective regret*) OR 
(regret* avoid*) OR (regret* avers*) OR (action regret*) OR 
(inaction regret*) OR 


Confidence confidence OR belief OR concern OR perceived (importance OR 
effectiveness OR safe* OR harm* OR side effect*) OR attitude 
OR trust OR 


Social norms social norm* OR injunctive norm* OR descriptive norm* OR 
normative belief  


Provider 
recommendation 


((provider OR doctor OR nurse OR health worker) AND 
(recommendation OR advice OR discussion) OR 


Access access OR perceived barrier* OR barrier* or enabler* or equalit* 
or inequalit* or facilitat* or obstruct* or limit* or imped* or hinder* 
or inhibit* or bottleneck* or equit* or inequit*) 


Availability availab* OR unavailab* OR stock out OR out of stock OR 


Knowledge knowledge OR know OR understanding OR awareness 


 
The research team considered including a third grouping of search terms for intervention (e.g., 
intervention* OR reminder* OR incentive*). However, we prefer to have a larger body of studies 
and not to narrow the search results in this way. 


 
S1: ‘Vaccination coverage’ is also a Medical Subject Heading (MeSH) term in Medlin  
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GRADE tables.  
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(95% 
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Outcome 2 
 
 
 
 
 


            


 
● Limitations - assessing risk of bias  


o Lack of allocation concealment: Those enrolling patients are aware of the group (or period in a 
crossover trial) to which the next enrolled patient will be allocated (major problem in "pseudo" or 
"quasi" randomized trials with allocation by day of week, bi rth date, chart number, etc) 


o Lack of blinding: Patient, care givers, those recording outcomes, those adjudicating outcomes, or 
data analysts are aware of the arm to which patients are allocated (or the medication currently 
being received in a crossover trial) 


o Incomplete accounting of patients and outcome events: Loss to follow-up and failure to adhere to 
the intention-to-treat principle in superiority trials; or in non-inferiority trials, loss to follow-up, and 
failure to conduct both analyses considering o nly those who adhered to treatment, and all patients 
for whom outcome data are available 


o Selective outcome reporting bias: Incomplete or absent reporting of some outcomes and not others 
on the basis of the results 


o Other limitations: Stopping early for benefit; Use of unvalidated outcome measures (e.g., patient-
reported outcomes); Carryover effects in crossover trial; Recruitment bias in cluster-randomized 
trials 


● Inconsistency  
o Reviewers should consider rating down for inconsistency when: 1.Point estimates vary widely 


across studies; 2.Confidence intervals (CIs) show minimal or no overlap;3.The statistical test for 
heterogeneity—which tests the null hypothesis that all studies in a meta-analysis have the same 
underlying magnitude of effect—shows a low P-value; 4.The I2—which quantifies the proportion of 
the variation in point estimates due to among-study differences—is large. 


● Indirectness  
o We are more confident in the results when we have direct evidence. By direct evidence, we mean 


research that directly compares the interventions in which we are interested delivered to the 
populations in which we are interested and measures the outcomes important to patients. Thus, we 
can have concerns about indirectness when the population, intervention, or outcomes differ from 
those in which we are interested. In general, evidence based on surrogate outcomes sh ould usually 
trigger rating down, whereas the other types of indirectness will require a more considered 
judgment. 


● Imprecision  
o When considering the quality of evidence, the issue is whether the CI around the estimate of 


treatment effect is sufficiently narrow. If it is not, we rate down the evidence quality by one level (for 
instance, from high to moderate). If the CI is very wide, we might rate down by two levels.  


● Other 
o A number of factors may rate the quality of evidence up or down. These include presence or 


absence of publication bias, when a large magnitude of effect exists, when there is a dose–
response gradient, and when all plausible confounders or other biases increase our confidence in 
the estimated effect. 
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BeSD of childhood vaccination. For the latter group, declarations of interest have been collected from all 
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Working group on data for vaccination acceptance and uptake 


Terms of Reference – December 2018 


   


This working group will provide a set of measures, tools and guidelines (henceforth referred to as 
“tools”) for national immunization programmes and partners to boost the availability, quality, and use 


of data on vaccination acceptance and demand2 across global settings, with a focus on low- and middle-


income countries. The data generated from these tools will meet the needs of both programmes and 
partners in various ways, e.g. for diagnosing and addressing local reasons of under-vaccination, and 


tracking consistent and comparable data over time.  
 


Background 


There are many barriers and facilitators which affect vaccine uptake, from the logistics of ensuring 


access and affordability, to the psycho-social factors that influence service-seeking behaviours and 


individual and community-level acceptance. Efforts to boost coverage frequently rely on an intuitive or 
anecdotal understanding of under-vaccination, rather than evidence grounded in perspectives of 


caregivers. However, a broad consensus is emerging that reliable measures to better understand why 
people do not vaccinate are needed to ensure that evidence informs the design and evaluation of more 


tailored and targeted interventions to increase vaccine uptake.  


Review of data from the WHO/UNICEF Joint Reporting Form – that since 2014 has asked countries to 
monitor and report on vaccine hesitancy – has shed light on some dimensions. However, each year only 


about one third of countries3 reported based on the evaluation of actual data. Furthermore, hesitancy is  
only one contributor to under-vaccination. In addition to the demand-side dimensions, supply-side 


constraints include inadequate availability and access challenges. Standardized, validated measures to 


measure reasons for under-vaccination will also make future research results easier to compare across 
and within countries/regions, improve data quality over time, and facilitate the development and 


evaluation of evidence-based interventions. Qualitative tools will complement these measures with rich 


insights on the complex and interwoven factors influencing uptake. 


With escalating concerns related to vaccine hesitancy and learning from programmes that have seen 


safety or other events contribute to declines in coverage, WHO Technical Advisory Groups on 
Immunization have put forward recommendations to all countries, emphasizing the importance of 


conducting assessments: 


“Each country should develop a strategy to increase acceptance and demand for vaccination, which 
should include ongoing community engagement and trust-building, active hesitancy prevention, regular 


national assessment of vaccine concerns, and crisis response planning.”  


- SAGE GVAP assessment report, October 2017 


2 Demand is the actions of individuals to seek and support vaccines and immunization services (Hickler et al, Vaccine 2017). 


Given the interaction between human behaviours and system- and service-side dynamics, relevant dimensions of the latter will 


also be considered throughout this work.       
3 Countries reporting reasons for hesitancy based on an assessment: 29% in 2014; 36% in 2015; 33% in 2016; 37% in 2017.  
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“Countries should recognise the potential for vaccine hesitancy and understand the importance of data 


on the confidence that populations have in vaccination. If adequate information is not available, 
countries should conduct assessments”  


- South East Asia Regional Immunization Technical Advisory Group meeting report, June 2017 


Also in 2017, during a meeting to share lessons learned on the roll-out of the updated WHO Vaccination 


Coverage Survey Reference Manual and identify research needs, a request was made to define a 


standard set of questions on barriers and facilitators to uptake that could be added to surveys, based on 
social science methodologies (meeting report). 


There is now a need to rapidly make available a package of adaptable tools (both quantitative and 


qualitative) to inform responsive and tailored interventions.   


While some valid scales have been developed to measure vaccine hesitancy, acceptance, and 


confidence, these efforts have been predominantly carried out in high-income countries, and mostly not 
focused on demand. Building on available instruments and learning, there is a need to develop tools and 


guidance for measuring vaccination demand and acceptance in low and middle-income countries, 


including the interaction between caregivers and service providers.  
 


The development of these tools will take into consideration the practicalities and costs of implementing 


such assessments, and endeavour to minimize added burden on resources and systems where possible.  
 


Objectives  


Through the formation of this time-limited working group (consisting of a multi-disciplinary and global 
group of experts, partners, and implementers), a comprehensive and modular package of tools, with 


corresponding guidance, will be developed for assessing vaccination demand and acceptance-related 
determinants.  


The package will include a layered range of quantitative items (survey questions) that provide national 


programmes and partners with validated measures of demand and acceptance that could be used in 
standalone assessments, which could be done in rapid or in-depth fashion at country level. It will also 


include qualitative data collection tools such as in-depth interview schedules.  


The tools will also be developed and presented in such a way to enable efficient integration into various 
existing national administrative and WHO data collection processes. These include routine reporting of 


administrative data, AEFIs, coverage surveys, EPI reviews, National Regulatory Authority assessments 
and the JRF. Further, the tools may be incorporated into existing knowledge, attitudes, and practices 


(KAP) surveys being carried out by countries and partners. The working group will also consider 


qualitative approaches for in-depth assessments regarding nuanced and varied underlying factors 
influencing vaccination acceptance and demand. 


The time-limited working group will support this effort by: 


• Providing an opportunity for partners to regularly interact and contribute throughout the 
process, and share relevant work to inform development of the tools and measures.  


• Synthesising or, where needed, developing the expected tools as described below, and 
considering their validation and guiding any subsequent revisions.  
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• Making available supporting guidance to facilitate adaptation and use of the measures across 
location and time (for consistent and comparable data), with feedback mechanisms to generate 


learning and guide improvements on an iterative basis. 


• Offering recommendations on the integration and triangulation (or standardization) between 
demand measures from surveys that may be carried out by partners and national administrative 


processes, to avoid any discrepancies between data-gathering activities.  


• Ensuring linkages to entities such as the Demand Hub, Gavi Demand SFA and its programming 


guidance, the Gavi Data SFA, the equity/gender working groups, the global vaccine safety 
observatory (a clearinghouse for data on global safety systems), and the International 


Collaboration on Vaccine Acceptance (ICVA).  
 


Expected outputs 


The primary outputs expected are as follows: 
- Modular and layered package of domains and items: 


o Targeted to caregivers, service providers, and influential community members   


o For rapid or in-depth assessments 
o As a stand-alone or integrated survey within a KAP, EPI programme review, coverage 


survey, or other assessment 


- User-friendly and practical guidance for: 
o Adaption and programmatic use of the questions in diverse settings to generate 


consistent, comparable, and quality data across time and location  
o Application of data to: 1) inform a local diagnosis of under-vaccination and; 2) identify 


potential areas of intervention to improve programme planning and implementation 


- Review of the JRF hesitancy questions and proposal of any revisions 
- Review and potential recommended revisions to the SAGE vaccine hesitancy survey questions 4 


- A framework to link research findings to potential areas of policy/practice interventions, to 


facilitate use of the data to inform programme planning and design  
- Guide development of a demand data repository, to make readily available relevant tools, 


guidance, findings, reports, and related literature. 
 


The measures will be designed to enable incorporation into the following data collection mechanisms:  
- JRF indicators on hesitancy and demand 
- WHO guide for conducting an EPI review5 
- WHO coverage survey methodology6, MICS7 and DHS8 to the extent possible 
- The AEFI core variables and reporting form9, as possible  
- KAP tools 


 


4 SAGE vaccine hesitancy working group survey questions: 


https://www.who.int/immunization/programmes_systems/vaccine_hesitancy/en/   
5 Guide for conducting an EPI review: http://www.who.int/immunization/documents/WHO_IVB_17.17/en/ 
6 Coverage survey manual: www.who.int/immunization/monitoring_surveillance/routine/coverage/en/index2.html  
7 Multiple Indicator Cluster Surveys: http://mics.unicef.org/  
8 Demographic Health Surveys: https://dhsprogram.com/  
9 AEFI core variables and AEFI reporting form: http://www.who.int/vaccine_safety/core-variable/en/  
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As a separate and secondary phase of work, testing in multiple countries (including low- and middle-


income countries) will be required before the core outputs may be considered validated. Currently it is 
envisaged that the group will help guide and support this validation process to help in understanding 


how the determinants of demand relate to immunization outcomes.  
 


Suggested organization of the working group  


 


Area Considerations 


Leadership and 


membership 


 
The group will be 


established in 
November 2018. 


Chair: Professor Julie Leask (consideration will be given to rotation of the chair 


should the lifespan of this group extend beyond two years.) 


Members at the time of establishing the group will represent: 
- Agencies: one each from CDC, UNICEF, Gavi Secretariat, BMGF, WHO 


- Experts: with technical and geographic diversity (10-12) 
- Implementers: EPI managers and WHO/UNICEF country staff (2) 


Coordination  Lisa Menning, technical focal point for acceptance and demand at WHO HQ, 
will support the chair in group coordination and related tasks.  


Meetings Teleconferences will be scheduled at regular and pre-determined times, and 
two in-person meetings organised in the first 12-18 months. Frequency may 


vary depending on intensity of efforts, envisaged at monthly in the initial 
stages. A draft agenda will be agreed with the chair and deputy chair and 


circulated to members in advance. A summary of the discussion and actions 


will also be shared after each call. 


Decision-making Decisions regarding the organization and activities of the working group will 


be made by the group and in consultation with other entities as appropriate.  


Resources The working group will be supported by funding secured by WHO from Gavi, 


the Vaccine Alliance. 
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PLEASE READ FIRST 


This document contains guidance for using the Behavioural and Social Drivers 
(BeSD) of vaccination tools to assess and address the reasons  


for low vaccination uptake.  


Following the SAGE meeting in October 2021, this document will be updated to 
reflect the conclusions and recommendations of SAGE, as well as any related 


revisions to the tools and indicators. 


This version therefore represents a ‘final draft’. 


The final version – with added graphic design for enhanced usability –      
will be published and disseminated in November 2021. 
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Data for action: achieving high  
uptake of vaccines 
Gathering and using data on the  
behavioural and social drivers of vaccine uptake 


A guidebook for immunization programmes and implementing 
partners 


15 September 2021 


 


 


 


 


 


 


This guidebook is intended for immunization programme managers, researchers and others engaged in 
collecting, analysing and using data for vaccine programme planning and evaluation. BeSD is a set of tools 
to systematically assess and address factors that impact uptake, and to track consistent and comparable 
data over time.  


To enable the World Health Organization (WHO) and partners to gather feedback and any lessons on these 
tools, please inform Lisa Menning at WHO headquarters (menningl@who.int) if you use any of these tools.    
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1. Introduction  
 
This guidebook supports the use of the Behavioural and Social Drivers (BeSD) tools to understand what 
drives uptake of vaccines. It is intended for immunization programme managers and others collecting, 
analysing and using data for vaccine programme planning and evaluation. Routine tracking of BeSD data 
will offer insights into how to continually improve programme implementation. 
 
The guide follows a structured, three-step process (Plan, Investigate, and Act) and includes the following: 


• A Quick Start Guide, a summary overview on how to gather, analyse and use BeSD data 
• A detailed explanation of each step and best-practice recommendations 
• The tools to measure the changeable drivers of uptake, available in the annexes: 


o Childhood vaccination surveys and interview guides (Annex 1) 
o COVID-19 vaccination surveys and interview guides (Annex 2) 


 
Behavioural and social drivers are the factors about people and their circumstances that affect whether 
they get vaccinated or not. The BeSD tools measure 4 domains that influence vaccine uptake (Figure 1):1,2  


1. What people think and feel about vaccines;  
2. The social processes that drive or inhibit vaccination;  
3. Motivations (or hesitancy) to seek vaccination; and  
4. Practical issues involved in seeking and receiving vaccination.  


 
While many factors can affect uptake, the BeSD tools focus primarily on proximal factors that are 
measurable in individuals, specific to vaccination, and potentially changeable by programmes. BeSD are 
not distal influences such as politics, health literacy, education, rurality, age, etc., many of which operate 
through BeSD. Exploring distal influences is possible using the BeSD in-depth interview guides and survey 
items on demographics.  


Figure 1. The Behavioural and Social Drivers (BeSD) Framework. Source: The WHO BeSD working group. Based on 
Increasing Vaccination Model (Brewer et al., 2017) 


 
1 The BeSD expert working group. Based on: Brewer NT, Chapman GB, Rothman AJ, Leask J, Kempe A (2017). Increasing 
vaccination: putting psychological science into action. Psychol Sci Public Interest. 18(3):149–207. 
2 Shapiro, G. K., Kaufman, J., Brewer, N. T., Wiley, K., Menning, L., Leask, J., ... & Wiysonge, C. S. (2021). A critical review of 
measures of childhood vaccine confidence. Current Opinion in Immunology, 71, 34-45. 
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Quick Start Guide: Using the BeSD tools 
 


 


  
1. MAKE A PLAN 


Set a specific goal such as “understanding the changeable drivers and barriers to 
vaccination in [country] to improve uptake”. Establish a team that includes 
partners and a representative of the population you will collect data from, how 
to recruit participants, funding, timelines and ethics approvals. Develop a plan, 
timeline and budget. Guidance on planning is available here. 


3. COLLECT AND ANALYSE DATA 
Collect, clean and analyse data. Summarise and report findings. Tools and 
guidance for analysing and presenting quantitative and qualitative BeSD data 
are available here. 


4. USE FINDINGS TO DESIGN INTERVENTIONS 
Develop an intervention plan, including indicators for monitoring and 
evaluation of processes and outcomes. Recommendations for interventions to 
increase acceptance and uptake are here. 


5. CONTINUE TO MONITOR AND IMPROVE 
Repeat BeSD data collection as needed. Routinely monitor drivers and barriers, 
track trends over time and long-term impact of interventions. This will build an 
understanding of what interventions work well and sustain over time. 


2. CHOOSE YOUR TOOLS 
Decide on the tools to match your goal. The BeSD surveys and interview guides 
can be found here. Translate or adapt them as needed. Guidance for adaptation 
is available here. Identify a sample, a data collection protocol, and obtain any 
necessary approvals 
 


PL
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2. Plan to use the tools 
Why assess the behavioural and social drivers (BeSD) of vaccination? 
It is vital for countries to gather local data on how people think, feel and act in relation to vaccination to 
inform the development of strategies to increase uptake of vaccines. Gathering and using quality data on 
the BeSD of vaccination will enable programmes to design, target and evaluate interventions to achieve 
greater impact with more efficiency, and to examine and understand trends over time. Routinely 
gathering and using such data will offer insights into how to continually improve implementation 
strategies and tailor communication approaches. These data on health workers will be particularly 
important, given their critical role in relation to vaccination. 
 


2.1 Key steps in planning  
Before starting to use the tools, immunization programmes should: 
 Establish a small core team of immunization staff, partners and others with research expertise. 


Involve this group and local community representatives throughout the process.  
• If a dedicated research agency, academic unit or company will conduct the data 


collection and analysis, the core team will still carry out planning and coordination 
among the researchers and other stakeholders.  


 Select data collection tools (see section 2.2 for details) 
 Develop a data collection and analysis plan (e.g., protocol) based on the resources available.  
 Establish a realistic timeline by phase (e.g., protocol development and ethics review, data 


collection and analysis, recommendations and dissemination).  
 Obtain the required permits and/or ethical approvals prior to data collection. 


 


2.2 Select the data collection tools 
BeSD provides a range of tools to assess the drivers of uptake for childhood vaccination and COVID-19 
vaccines. The BeSD surveys and in-depth interview guides can be implemented as stand-along 
assessments or integrated into other data collection activities (see section 2.3). Core indicators for 
tracking can be found in the annexes above the relevant survey. 
 
BeSD tools for childhood vaccination – Annex 1 


• Childhood vaccination survey core indicators 
• Childhood vaccination survey for caregivers  
• Childhood vaccination in-depth interview guide for caregivers  
• Childhood vaccination in-depth interview guide for health workers 
• Childhood vaccination in-depth interview guide for community influencers 
• Childhood vaccination in-depth interview guide for programme level managers 
 


BeSD tools for COVID-19 vaccination – Annex 2 


• COVID-19 vaccination survey core indicators 
• COVID-19 vaccination survey for adults and health workers 
• COVID-19 vaccination in-depth interview guide for adults and health workers 
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Table 1: Main differences between the surveys and interview guides 


Surveys Qualitative interview guides 
- Use fixed questions to quantify topics 


related to drivers and barriers that 
programmes have already identified.  
 


- Have 300+ participants, surveyed at one 
point in time or at multiple points.  


 
- Yield numerical summaries with frequencies 


and associations. 
 


- Use flexible questions to hold a discussion 
to identify new topics related to drivers and 
barriers. 
 


- Have 10-30 participants, interviewed at one 
point in time. 


 
- Yield narrative summaries with key themes 


and quotations. 


 
The BeSD surveys can be adapted to various interview modes, e.g. online, telephone, or in-person.  
 
The in-depth interview guides can be used in a stand-alone assessment with individuals or in focus group 
discussions, or both. They can also be used for the purpose of pre- or post-survey exploration to gather 
in-depth information about a particular population group of survey finding of interest. 
 


2.3 Integrating the BeSD tools in other data collection processes 
To facilitate data collection and use, the BeSD surveys can be integrated into other data collection 
activities, such as an Expanded Programme on Immunization (EPI) review, coverage survey, a Multiple 
Indicator Cluster Survey (MICS) or a Demographic and Health Survey (DHS). Integration into these large 
national surveys requires good coordination, expert input, and strong partner engagement. It is also 
possible to integrate the BeSD tools into local data gathering activities, academic studies, and regional 
assessments.  
 
When integrating, include at least the six BeSD core indicators, in addition to other BeSD survey 
questions that are relevant to the country or research objective. Ensure the chosen questions align with 
the target audience of the broader activity (e.g., caregivers, health care workers), remove duplicate 
questions (if any) and order questions to create a logical flow.  
 


2.4 Adapt and test the tools to match the local needs and context 
A global group of experts and partners carried out a rigorous process to test and validate the tools 
available here (more details about this process is available here: link to published SAGE background 
paper). Questions and response options should therefore not be revised, to maintain accuracy and 
standardization for tracking trends. Additional questions can be included to accommodate specific 
contexts. To assist with local translation, all BeSD tools include details on the rationale for each question 
and related descriptions.  
 
Adaptation of the tools requires two steps:  


1. Translation into local language(s) with review by stakeholders to ensure the intended meaning 
of concepts is retained.  
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• Translated surveys can be tested using cognitive interviewing to ensure each question 
and its response options convey the intended meaning. See Annex 3 for more details. 


 
2. Pilot testing (or pre-testing) to ensure the tools work in the field and yield usable data.  


• The qualitative interview guides should be pilot tested via 2-3 interviews (minimum) 
with the target population to make sure the questions are understood in the local 
context and flow well. 


• The surveys should be pilot tested with a sample of 5-10 people to check for flow and 
skip logic. 


• Data collection procedures may also be tested to guide refinements to tools and 
processes. 


 
 


Box 1: RECOMMENDATIONS FOR ENHANCING DATA QUALITY  


When adapting the BeSD surveys for local needs, remember:  


• Use consistent response scale wording and direction from negative to positive responses. 


• Do not add or remove response options from the four-point scale to ensure that responses remain 
comparable and valid. A visual four-point scale is available to help improve understanding of the 
response options (Annex 1). 


• When adding new questions, consider how these fit within the four BeSD domains (Figure 1) and 
align response options to BeSD response option patterns. Box 2 contains further recommendations 
for adding new items. 


• The order of questions should follow the flow: 1) facts, 2) opinions, 3) attitudes, 4) intentions. 
Items about intentions to accept vaccines should be last in a survey. 


• Adapt the demographic section of the survey to suit the target population (e.g. response options 
for ethnicity, education, religion). Ask the minimum necessary demographic questions to support 
disaggregation of results according to the analysis plan. Demographic questions can be asked at the 
start or end of a survey. 


 
The BeSD surveys have been validated on the above principles, following these will allow for data to be 
comparable across countries. 
 


 
 
When adapting the BeSD surveys for online data collection methods: 


• Remove interviewer instructions.  
• Develop simple interviewee instructions at the beginning of each section to help the respondent 


understand what to expect. 
• Keep question wording as close to the original items as possible. Do not remove or add response 


options or change scales. 
• Certain items will need to be adapted – the consent item – to be read by the respondent rather 


than the interviewer. 
• Where possible, test any changes to the wording of specific items. Test for both understanding 


of the question, and how changes affect their answers. 
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The qualitative interview guides have been developed to mirror the four domains in the survey (Figure 1). 
However, if a topic needs deeper exploration it can be expanded in the interview. For further information 
on adapting the qualitative interview guides in response to a local context, please see Annex 3. 
 


 
  


Box 2: Adding new items for specific contexts 


Countries should consider whether to add questions to BeSD tools to understand context specific 
issues such as the impact of gender on uptake. Be sure to: 


• Use evidence to determine which questions to add. 


• Include demographic questions to facilitate sub-group analysis 


• follow quality guidance in Box 1 


 


Examples of additional questions for gender and religious considerations: 


mother’s decision-making autonomy: 
“In your household, who made the decision about vaccinating your child? Would you say… 
the mother of the child, the father of the child, both parents of the child, or someone else?”
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3. Investigate the drivers: data collection, 
analysis and reporting 


 


3.1 Preparing to collect data 
This section outlines steps to support the collection of quality data through the use of the survey and 
qualitative interview guides and offers frameworks to facilitate data analysis. For both tools, data 
collection may take place using pen and paper, or digital tools, e.g. using the Open Data Kit (ODK) 
application. In the process of gathering and using the data associated with these tools, consider policies 
on data ownership and sharing. Obtain the required permits and ethical approvals prior to data collection 
and anonymize all data and respect local principles of data protection. Note the ethical principles of the 
Helsinki Declaration for medical research.  
 


3.2 Determine a sampling plan and data collection methods 
Once you have identified your target population (e.g. caregivers to children under 5 years old, health 
workers), you will need to develop a plan for sampling. Consider introducing sample quotas so that the 
sample you get looks as close to the population you’re trying to represent. For example, set approximate 
limits on the gender prevalence that’s possible in your sample (no more than 60% female). Consult with 
a researcher, ideally experienced in the area of social sciences, in the development of the research 
protocol to ensure the correct data collection approaches are used.  
 
For the qualitative interviews or focus groups, purposive sampling is recommended to identify a 
maximum variability sample suitable to the research objectives. For the surveys, the sampling 
methodology will depend on the resources available and the research objectives (e.g. does the data need 
to be nationally representative?).  
 


There are three main ways to identify and sample members of a population to participate in a study 
include: 


1. Population sampling provides data representative of the population. It requires substantial resources 
and sophisticated data analysis. Consider working with existing population-based surveys in your area 
to integrate BeSD items.  


2. Convenience sampling recruits people where they are easy to find (e.g., survey people as they walk 
by on the street or exit a health clinic). It is used when population-based sampling is too expensive or 
logistically impossible, but it is subject to biases that limit the generalizability of the findings. It 
requires use of a sampling plan with days, times and targeted locations to reduce bias in recruitment.  


3. Purposive sampling involves finding and interviewing people with the trait of interest (e.g., working 
mothers, or single parent households), rather than a general sample.  
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Table 2: Target population and sampling methods 
Example target 
population 


Example sampling methods 


Parents and caregivers to 
children under the age of 
5 years old 


• Integrate BeSD module into an existing population-based survey (e.g. 
Demographic and Health Survey, EPI Coverage Surveys, MICS 
Household surveys, etc.). 


• Post flyers in nurseries, schools, and women’s groups. 
• Recruit people exiting a health care clinic  


Adults over age 65 • Integrate BeSD module into an existing population-based survey (e.g. 
Demographic and Health Survey). 


Health workers • Post flyers at health clinics. 
• Advertise in professional associations or societies. 
• Recruit health workers who exit a selected health clinic during a pre-


determined timeframe. 
Individuals with 
underlying health 
conditions  


• Use a national chronic disease registry. 
• Recruit people attending an outpatient clinic related to the health 


conditions of interest  
 
 
Sampling or data collection can be conducted using face-to-face, online, or a combination of both. For 
example, you may circulate an online survey using parent associations and collect responses online. 
Alternatively, you may conduct in-person surveys with parents at safe locations such as their home, public 
parks or libraries, or if appropriate at health clinics.  
 
Online methods can be used to survey probability or convenience samples. If you choose to use internet-
based methods for sampling for data collection, you will need to consider whether individuals who have 
access to the internet and can take part in your study may be systematically different than those that do 
not (e.g. higher socioeconomic status, higher education, etc.). If this difference exists, your conclusions 
may not generalize to the broader population, particularly if conclusions are drawn based on the 
descriptive data. The differences are generally less of a problem when inference statistics (e.g. looking at 
relations between the variables) is used. It is vital to gather demographic information as part of the survey, 
so that you can spot differences between the target population and the sample. 
 
Additionally, it will be important to understand whether within your sample the critical aspect (e.g. 
education) is related to vaccine uptake or the willingness to vaccinate. E.g., if the online sample is higher 
educated, assess whether higher educated people in your sample differ in vaccination willingness from 
those with lower education in your sample. This can help you understand how much bias your sample 
has, and therefore, whether your findings can be applied to the broader population. 
 
All data collection requires careful data cleaning before data analysis; straight lining, partial answers, and 
nonsensical answers are all potential problems. Great care should also be taken in handling the private 
and personal information shared by respondents, including personally identifiable information. 
 
Regardless of the sampling and data collection mode, it is important to describe in the research protocol: 


• How potential subjects will be identified. 


• What attempts will be made to contact them. 
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• Who will approach them. 


• How consent will be obtained and anonymity of data protected. 


• How the response rate will be measured (the number of people who take the survey divided by 
the total number of people asked to take the survey). 


• How the completion rate will be measured (the number of questions answered divided by the 
total number of questions asked in your survey).  


• How the sample demographics will be compared with the overall target population demographics, 
where possible. 


 


3.3 Immunization coverage measures 
In addition to the BeSD items, and the minimum socio-demographic items recommended for each survey, 
researchers should plan to collect immunization status from participants, particularly for childhood 
immunization. The WHO has published guidelines for collecting, processing, analysing and reporting of 
coverage indicators. For practical information on coverage measures and indicators for vaccination 
delivered through routine immunization (RI) services, please see Annex 4. 
 


3.4 Quantitative analysis and reporting of survey data  
 
QUANTITATIVE ANALYSIS OF SURVEY DATA 


General descriptions of broad analytical approaches are summarized below but it is strongly advised that 
you consult a statistician or other researcher for help with developing a statistical analysis approach 
before data collection. This will help to ensure that data are collected and analysed appropriately.  
 
Descriptive statistics provide information about a variable or a summary of a variable. Examples of 
descriptive statistics include percentages (example: number of women in a sample/total number of 
respondents), ranges (e.g. youngest respondent was 18 years old and the oldest was 95 years old), and 
means/averages (adding up all of the responses and dividing the total by the number of respondents to 
find the average of the responses).  
 
Hypothesis verification analyses draws on data to check our assumptions or expectations. This approach 
involves stating what the researchers expected to find before the data is collected, and then using the 
data collected to support or disprove those assumptions (hypothesis). This approach can also be applied 
to qualitative or mixed methods research. 
 
More advanced analyses include: 
 
Bivariate analyses provide information about relationships between two variables. Examples include Chi-
squared analyses for measures with categories (e.g. a table with gender and education level of the 
caregiver, or gender of child and socio-economic status of household) and correlations for measures with 
linear/numeric responses (e.g. relationship between age of caregivers , or total number of children and 
vaccination intentions). 
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Multivariate analyses are used to determine the relationships between an outcome variable with another 
variable, controlling for the potential influence of other variables. An example is using linear regression 
to determine if age is associated with vaccination intentions controlling for gender, income and education. 
These types of analyses can help you determine if a variable is actually associated with vaccination 
intentions or whether the relationship is the result of another variable (e.g. if gender was no longer 
associated with vaccination intentions, you may consider differences in income; this may happen as there 
are systematic differences in income between men and women).  
 
REPORTING SURVEY FINDINGS 


Analyses must be concise with clearly presented findings. Directly address the research questions posed, 
and do not extend the conclusions beyond the data. Report data as percentages in every instance. In 
instances where the sample size is small, the percentage may be supplemented with the raw numbers 
(e.g. n=12). Annex 5 contains some initial examples for data reporting and presentation. 
 
Survey data should be reported in a manner that they can be easily understood and are useful for the 
target audience. Start by: 


1) Identify who the main audience is: Who are the people who have an interest in these data? What 
is the best way to present these data to them? 


2) Decide on a structure: What is the best way to tell the story of this research to the audience? The 
most straightforward way to structure results is an explanation of the key concepts that were 
found and how they answer or relate to the research question. 


3) Describe the methods: 
• Overall research design, and sampling approach with justification 
• Recruitment methods 
• How the data were handled, including how missing or incomplete data were dealt with 
• What analysis was done and why 
• Any ethical considerations 


4) Describe the results of the study: 
• The response rate of the survey 
• Characteristics of the sample (e.g. age, gender, geographic location) 
• The percentage of respondents who report willingness or intention to accept vaccines 
• The BeSD core indicators  
• Association of vaccine uptake with core indicators (and other BeSD survey constructs if 


measured) and demographics 
 
Further analyses can assess variation in the uptake or intention to accept vaccines by BeSD indicators 
and demographic variables. 
 
 
Some suggestions for reporting: 


• Report what is most important. There is no need to report on every survey item and repeat all 
the data captured in tables into the body of the text. 
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• Present data visually when possible to make interpreting the results easier (e.g. use tables, 
graphs, images or icons if possible, e.g. show percentages of a sample that are women and 
men). 


• Interpret the data to show or explain why the result is important - do not simply provide the 
frequencies or percentages. 


• If comparing results in a figure, make sure they are displayed using the same y-axis (e.g. y-axis in 
both figures goes from 1 to 100) so that any differences are easy to see. 


• Even non-significant results can be important because they sometimes challenge assumptions. 
Reporting these instances is vital especially if a hypothesis validation approach has been taken. 


• Where possible, use qualitative findings to explain or support quantitative survey data and their 
interpretation. 


 
Resources that may assist in reporting the survey findings: 


• Improving the quality of web surveys: the checklist for reporting results of internet e-surveys 
(CHERRIES) (https://www.equator-network.org/reporting-guidelines/improving-the-quality-of-
web-surveys-the-checklist-for-reporting-results-of-internet-e-surveys-cherries/).  


 
Boynton PM. Administering, analysing, and reporting your questionnaire [published correction 
appears in BMJ. 2004 Aug 7;329(7461):323]. BMJ. 2004;328(7452):1372-1375. 
doi:10.1136/bmj.328.7452.1372 (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC420299/). 
 
 


3.5 Qualitative analysis and reporting of data from interview guides 
 
QUALTITATIVE ANALYSIS OF BeSD DATA 


There are many approaches to qualitative data collection and analysis. For the purposes of this guidance, 
a framework analysis approach is suggested, and templates to assist the framework analysis are 
available in Annex 1 (childhood) and Annex 2 (COVID). The framework analysis approach is well-suited 
to a team with varied levels of qualitative research experience. At least one team member should have 
strong expertise in qualitative methods. 
 
For more information on the framework methodology, including an illustrative example, refer to: 


• Gale NK, Health G, Cameron E, Rashid S, Redwood S (2013). Using the framework method for 
the analysis of qualitative data in multi-disciplinary health research. BMC Medical Research 
Methodology. 13(117) 
(https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/1471-2288-13-117). 


• Furber C (2013). Framework analysis: a method for analysing qualitative data. African Journal of 
Midwifery and Women’s Health. 4(2) 
(https://www.researchgate.net/publication/272449955_Framework_analysis_A_method_for_a
nalysing_qualitative_data). 


 
For a general overview of how qualitative approaches differ from epidemiologic approaches see: 
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• Carter SM, Ritchie JE, Sainsbury P (2009). Doing good qualitative research in public health: not as 
easy as it looks. NSW Public Health Bulletin. 20(7-8) 
(https://pubmed.ncbi.nlm.nih.gov/19735621/). 


 
Data Collection: Carry out your interviews and / or focus groups as planned, collecting data in the form of 
detailed interview notes, audio recordings, and any materials gathered during the interviews (e.g. self-
complete socio-demographic forms). 
 
Data Analysis: The main stages in the framework analysis process are as follows: 
 


Stage 1: Transcribe and familiarize. This involves converting the interview into a format for analysis 
using verbatim notes from a recording, or detailed notes taken during the interview, usually by a 
second person. Immersion in the data will build familiarity with them. This occurs through reading 
and re-reading, reflection and taking notes about the data. 


 
Stage 2: Develop codes. Codes are used to formally organize concepts in the data. Codes are simply 
a label given to data units. For example, if someone mentions their concerns about vaccine safety, the 
line of text in the interview transcript that covers that could be labelled as “safety concerns”, and all 
lines in the remaining interviews that describe similar concerns expressed by other participants are 
also coded as “safety concerns”. This allows for a systematic comparison of the codes across all of the 
interviews and can be done using comments or annotation functions in a Word document, or using 
specialized software such as Dedoose, QSR NVivo, ATLAS.ti or MAXQDA. After a few interviews, 
patterns may emerge where the same codes appear in several interviews. Ideally, for rigour, several 
members of the team should independently code the first few interviews to enable comparisons and 
agreement on what codes will be applied to the whole dataset. 


 
Stage 3: Develop and apply an analytical framework. After the reoccurring codes are identified, 
similar or related codes may be grouped into defined sub-codes (or categories). Building on the 
example above, the “safety concerns” code might include more granular categories such as “side-
effects,” “testing”, “newness” and “vaccine components”. This makes up a framework that can be 
used for subsequent interviews and revised to cover the concepts arising from the interviews. To help 
with interpretation, a summary spreadsheet can be developed with an interview per row, and data 
charted across codes and categories per column (see templates in the appendices for examples).  


 
Stage 4: Interpret the data. Themes are generated from the data by viewing the codes in the summary 
spreadsheet and drawing connections across participants and categories. Interpret the data to 
develop themes, which may offer explanations for what has emerged in the interviews. This could 
involve creating typologies (or classifications) and mapping relationships between themes. 


 
Researchers involved in interviewing and data analysis should keep a researcher diary. This is a place for 
each researcher to record their impressions from the interviews and analysis and document their thinking 
and ideas as they occur. This helps in the analysis and enhances reflexivity (i.e. acknowledging and 
addressing how one’s thoughts and actions affect the research process).  
 
REPORTING ON QUALITATIVE FINDINGS  


Reporting qualitative research findings involves constructing a representation of the social occurrences 
and experiences based on the accounts of the people who were interviewed. Writing up findings also 
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forms part of the qualitative analytical process, which starts with the researcher diary (see section 3.4). 
There are a number of ways to report qualitative data, and many good references are available.3 The 
COREQ checklist is also helpful4 (https://cdn.elsevier.com/promis_misc/ISSM_COREQ_Checklist.pdf).   
Below are a set of general steps to guide reporting of qualitative data.   


1) Identify who the main audience is:  
• Who are the people who have an interest in these data?  
• What is the best way to present these data to them? 
2) Decide on a structure:  
• What is the best way to tell the story of this research to the audience?  
• The most straightforward way to structure results is an explanation of the key concepts that were 


found and how they answer or relate to the research question. 
3) Describe the methods:  
• It is important to clearly state the methods used in data collection and analysis, including:  


o Overall research design, and sampling approach with justification 
o Recruitment methods 
o How the interviews were conducted and recorded 
o Analytical approach 
o Ethical considerations and approval. 


4) Describe the results of the study:  
• Start by describing how many interviews were undertaken and over what time period.  
• Tell the story of the results, and how they relate to the research questions.  
• Focus on the concepts and themes, and how they relate to the research questions.  
• If links between the themes and concepts were identified, describe these links also, but take care 


to justify how and why these links were made, using the data as evidence. 


 
Some suggestions for reporting: 


• Avoid using numerical statements: Avoid sentences that describe how many participants had a 
certain trait or described a certain attitude. Qualitative data are not about prevalence, but about 
understanding why or how something is happening. The purposive method of sampling and the 
smaller sample sizes mean that statements such as, “25% said they were worried about vaccine 
safety” can be misleading. When reporting qualitative results, it is best to focus on the concept 
rather than how many people said it. For example, the previous statement could be better 
phrased as “the safety of the vaccine was a concern among some of the participants…”. 


• Use quotes to illustrate the concept or theme being reported: Quotes should be carefully de-
identified, short and to the point.  


• Where possible, illustrate the range or diversity in the findings: When discussing the concepts, 
be sure to discuss any opposing findings, and include illustrative quotes where appropriate.  


 
3 White C, Woodfield K, Ritchie J, Ormston R. Writing up qualitative research. In: Ritchie J, Lewis J, McNaughton Nicholls C, 
Ormston R (2014). Qualitative research practice. London: SAGE 
(https://books.google.com.au/books/about/Qualitative_Research_Practice.html?id=EQSIAwAAQBAJ&redir_esc=y); and 
Charmaz K (2014). Constructing grounded theory (2nd edition). Chapter 11. 
4 Tong et al (2007) https://academic.oup.com/intqhc/article/19/6/349/1791966 
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• Where possible, relate to qualitative data to support findings. Qualitative data can be helpful to 
explain unclear or counterintuitive quantitative data. 


 
 


3.6 Sharing of plans, data and reports 
Sharing and discussing plans for data collection, study hypothesis, data and draft reports with key 
stakeholders throughout  the process of planning, analysis and report writing will strongly improve the 
quality of the final report often elevating the profile of the work and surfacing other relevant studies 
conducted to allow for cross-comparison of data. Particularly where in-depth or more complex analysis 
are needed sharing of data and consulting with experienced researchers is recommended. Where 
resources for data collection are limited, data sharing is more efficient because it allows programmes and 
researchers to share resources. 
 
Consider sharing plans materials or establishing discussion with the following groups: 


• other stakeholders, for broad expertise, contextualisation and resource mobilisation 
• experienced researchers can support informal peer review of the data, encourage better 


connection with other datasets, often resulting in deeper analysis and new findings.  
• target population can also help improve the quality of analysis and is a well-established method 


for validating analysis and interpretation of results. 
 
For further reference, the WHO policy on data sharing is available in Annex 6.  
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4. Act: Using BeSD data to drive action 
The BeSD tools are focussed on generating data and using data to increase uptake of vaccines. The four 
BeSD domains (Figure 1) represent the main factors that influence vaccine uptake in an individual. The 
core indicators for tracking these factors over time can be found in the tool annexes of this guidebook 
above the relevant survey. 
The data generated from the tools can and should be used: 


• To inform the design and evaluation of interventions to increase uptake 
• To develop targeted interventions to address context-specific drivers and barriers 
• To evaluate effectiveness of strategies and track trends over time through repeated BeSD 


assessments 
• For advocacy and resource mobilization 
• For triangulation with other data sources to support more complete understandings and holistic 


programme planning 
 
This section describes how you can use BeSD data to achieve the activities listed above. 
 


4.1 Using BeSD indicators 
The BeSD survey indicators are helpful when planning to monitor changes over time or measure the 
impact of interventions. The BeSD indicators are framed around immunization programme gains, to align 
with existing immunization indicators such as coverage. When the percentage value corresponding with 
an indicator is low, the indicator is faring poorly, and an intervention action is recommended. For 
example, a country may decide to take action when an assessment reveals that only 15% of parents know 
where to get their child vaccinated. Thresholds for action must be determined at the country level taking 
local context and other data into consideration. 
 


4.2 Planning interventions 
There are four broad intervention areas that can be considered as foundational to any immunization 
programme. These are: 


1. Community engagement 
2. Communication and education 
3. Service quality (e.g. provider recommendation, reminder recall) 
4. Supportive policies (e.g. requirements, incentives) 


 
The BeSD indicators support tracking of how these foundational interventions are working, where and for 
who. Where interventions are not working, BeSD assessments can support an understanding of why that 
is, particularly through use of the interview guides. At a subnational level these assessments can be 
conducted as part of a Human Centred Design (HCD) or Tailoring Immunization Programmes (TIP) process 
to diagnose the reasons for low uptake and evaluate the effectiveness of tailored interventions. 5,6 


In addition to the four broad interventions listed above, other types of interventions that are effective for 
increasing uptake include those listed in the table 3 below. Several of these interventions may also be 


 
5 https://www.hcd4health.org/  
6 https://apps.who.int/iris/bitstream/handle/10665/329448/9789289054492-eng.pdf  
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effective for improving intention or motivation to accept vaccines. It will be important to track the BeSD 
indicators over time as part of monitoring and evaluation of interventions. The interventions have been 
grouped by the BeSD domains (Figure 1) to support a smooth transition from measurement to action. 
 


Table 3: Interventions by domain 
Domain where problem is 


identified 
Interventions shown to increase vaccination*7 


Thoughts and feelings  
and Motivation 
 


Educational interventions 1 2 3 4 5 
Person-centred counselling for behaviour change6 7  


Social processes Community engagement2 8 5 9 
Positive social norm messages10  
Vaccine champions and advocates11 12 9 
Healthcare provider recommendations  
  


Practical issues Free / affordable vaccination13  
 Service quality improvements14 13 5 
 Reminder for next dose /recall for missed dose 15 16 17 18 
 Onsite vaccination (work, home, school) 19 20 5 21 13 12 
 Default appointments10 
 Incentives 4 22 


School and work requirements (mandates)13 23 
  


 


4.3 Selecting interventions when BeSD data is not available 
Collect data using the BeSD tools ahead of intervention design, even if just a small number of items to 
support tracking of indicators. Findings should be shared with local experts, partners, and community 
representatives to contribute to a broader understanding of the reasons for low uptake, and to contribute 
to discussions about intervention selection and design. Decisions may need to be made in prioritizing 
target populations or other elements of implementation. Care must be taken not to ascribe one’s own 
hunches or anecdotal stories as a diagnosis of the problem in place of measurable indicators. 


4.4 Triangulating BeSD data with other routine data sources  
The BeSD tools support an understanding of why gaps in immunization coverage exist. BeSD data can 
enable programmes to: 


• Identify and address influences on behaviour 
• Target and evaluate strategies in specific contexts 
• Examine and understand trends over time 
• Better plan for future needs. 
 


 
* Systematic reviews or meta-analyses showing increased vaccine uptake from the intervention. Where possible, 
reviews cited focus on LMICs.  
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Triangulating BeSD data with other sources of data serves to: 
 


• Gain deeper insights into the social and behavioural drivers to answer the “why” for understanding 
issues around vaccination confidence, demand, and uptake 


• Identify findings that are reinforced from different populations or different sociodemographic 
characteristic e.g. Both HW and caregivers inform that vaccine misinformation is an important issue 
in their community or context. This can provide insights on what common strategies can be employed 
to target caregivers and HW. 


• Validate findings based on consistency of data collected using different methods and across different 
data sources.  The validity of findings is increased because the triangulation helps to address the 
limitations of findings and/or biases associated with any one method can be compensated by findings  


• Identify findings that are disparate among different types of respondents or different based on 
stratification variables such as sociodemographic or geographic characteristics. For example, 
differences in vaccine access issues in urban vs. rural settings or among different subpopulations. This 
can provide insights on different strategies to address access issues in specific communities.  


 
Figure 2: Triangulation of insights on reasons for low uptake together with other programme data. 


BeSD data can also be triangulated with other data sources to understand key areas of focus and unique 
interventions that may be required:  
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• Coverage data: BeSD data from specific regions can be assessed alongside vaccine coverage data from 
the same regions to identify trends and patterns in the relationship between determinants of uptake 
with vaccine coverage. If coverage data are available from different subpopulations, resulting analyses 
help to understand key differences in the pattern of these associations as well. 
 


• Census data: BeSD data can be analysed alongside census data in the specific country context on how 
uptake relate to large sociodemographic characteristics, which can inform policy level decisions by 
health authorities. For example, poor social norms around vaccination are specific to areas belonging 
to specific ethnic groups, which can indicate that more targeted interventions would be needed in 
these areas to improve vaccine uptake. Please note that census data may not be up to date in 
resource-poor settings.  


 
• Surveillance data: Vaccine preventable disease (VPD) surveillance data can help to understand 


increases or decreases incidence of VPDs in specific areas over time, and BeSD data within the region 
can help to inform whether behavioural and social issues may be correlated with outbreaks 
temporally or geographically. Triangulation of findings can help inform adapting vaccination 
campaigns following VPD outbreaks.   


 
• Other health system data: BeSD data can be analysed with other health data on maternal and child 


health services, which can help to highlight any similar trends over time or geographic pattern across 
sub-populations of interest in uptake of other child health services in comparison to immunization 
services. This may provide insights on whether low vaccination uptake is related to health system 
issues or behavioural and social issues or a combination of both.  


 
• Social listening data: Social listening data can provide useful insights on vaccine sentiment, 


information gaps and misinformation in the public, specific groups, and related geography and 
sociodemographic characteristics. Findings from the BeSD data can be compared with trends and 
vaccine sentiment from social listening data to understand public opinion on vaccines, sources of 
(mis)information on social media, and public intention to get vaccinated.  
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Annex 1: BeSD tools for childhood vaccination 
Childhood vaccination survey core indicators 
 
The table below highlights the core indicators for tracking the drivers of childhood vaccination. If it is not possible to implement the childhoods 
vaccination survey in full, measure at least the items that correspond with the indicators below.


DOMAIN CONSTRUCT QUESTION & RESPONSE OPTIONS INDICATOR 


Thinking and 
feeling 
 
  


Confidence in 
vaccine benefits 


How important do you think vaccines are for your child’s 
health? Would you say… 
- Not at all important 
- A little important 
- Moderately important 
- Very important 


% of parents who think that vaccines are 
"moderately” or “very" important for their 
child’s health 


Motivation Intention to get 
child vaccinated 


[COUNTRY NAME] has a schedule of recommended vaccines 
for children. Do you want your child to get none of these 
vaccines, some of these vaccines, or all of these vaccines? 
- None 
- Some 
- All 


% of parents who want their child to get 
“all” of the recommended vaccines 


Social processes Family norms Do you think most of your close family and friends want you 
to get your child vaccinated? 
- No 
- Yes 


% of parents who think most of their close 
family and friends want their child to be 
vaccinated 


Practical issues Know where to 
get child 
vaccination 


Do you know where to go to get your child vaccinated? 
- No 
- Yes 


% of parents who know where to get their 
child vaccinated 
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Childhood vaccination survey and item rationale 
 


The table below compiles survey items for parents and caregivers to children under 5 (0-59 months). Table cell colours are indicative of the domain 
(thinking and feeling, social processes, motivation and practical issues). 
 
The BeSD childhood vaccination survey is made up of a total of 20 questions and corresponding response options. To support analyses and use of 
the BeSD items, included below are also recommended consent script (S0) with adaptable fields for countries to modify and use as appropriate, and 
six socio-demographic items (S1–S9) for country adaptation. These supplementary items (S0–S9) are considered the minimum necessary for quality 
data collection and analysis. These can be used and adapted as needed to support the research objectives.  
 
Researchers may also carefully choose to add specific new socio-demographic items to support more granular interpretation of the data. The survey 
flow adopts the logic of “facts” before “attitudes”, and “attitudes” before “intentions”, and moves from general immunization items to COVID-19 
vaccine specific items. The column “item rationale” contains important information for translation and local adaption of items, including how to 
adapt items for post-vaccine introduction. 
 
Wording in [square brackets] is to indicate terminology that will likely need to be locally adapted. 
 
Text all in CAPITALS is an instruction for the interviewer and must not be read aloud for participants. 
 
 
 
 
 
 


Practical issues Affordability How easy is it to pay for vaccination? When you think about 
the cost, please consider any payments to the clinic, the cost 
of getting there, plus the cost of taking time away from work. 
Would you say… 
- Not at all easy 
- A little easy 
- Moderately easy 
- Very easy 


% of parents who say vaccination is 
"moderately” or “very" easy to pay for 
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No. Construct and 
indicator 


Item rationale Childhood vaccination survey item 


S0 Consent This item serves as an example of text to be included to capture 
respondent’s informed consent to their participation in the study.  
 
The wording in [square brackets] can be adapted at the local level 
to reflect accurate information in the relevant fields. 
 
Text in ALL CAPITALS is an instruction for the interviewer and 
must not be read aloud for participants. 
 


Hello, I am [INTERVIEWER’S NAME] with [INSTITUTION OR 
ORGANIZATION NAME]. We are interviewing people to help 
improve vaccination services in [NAME OF COUNTRY]. 
 
I know you are busy, so this will take only a few minutes. Your 
participation is completely voluntary and anonymous. If you do 
not want to answer a question or wish to stop the interview, just 
let me know.  
 
Would you be willing to take the survey? 


� Yes 
� No 


  
IF “YES” TO S0: Thank you very much. Do you have any 
questions for me before we begin?  
PROCEED TO SURVEY SCREENER AFTER ADDRESSING 
ANY QUESTIONS. 
 
IF “NO” TO S0: Thank you very much. END INTERVIEW. 


S1 Gender Item collects gender identity of respondents to allow for stratified 
analysis. The third response option can be included in contexts 
where specific third gender categories are culturally recognized; 
this response option can be adapted as appropriate based on in-
country considerations or consultation.  


What is your gender? 
 


� Woman 
� Man 
� Non-binary  
� Prefer not to say 


S2 Age Item collects age in number of completed years, this will allow for 
stratified analysis by age of respondents. This item can also serve 
to screen in or screen out participants for inclusion based on the 
study sampling methodology. 


How old are you? 
 
______ years 


S3 Parent/ 
caregiver 


 Are you the parent or primary caregiver of any children who are 
younger than 5 years old? 


� Yes  
� No 


 
IF “NO” TO S0: Thank you very much. END INTERVIEW. 
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S4 Total number of 
children 


 How many children do you have in total? 
� ___________ RECORD NUMBER OF 


CHILDREN 
 


S5 Number of 
children under 5 


 How many children do you have who are younger than 5 years 
old? 


� ___________ RECORD NUMBER OF 
CHILDREN 


 
S6 Relationship to 


child 
 What is your relationship to your child?  


� Mother 
� Father 
� Grandparent 
� Uncle or Aunt 
� Brother or Sister 
� Other [IF “OTHER”: Please specify 


______________________] 


S7 Ages of child  How old is your child? 
� _____ years  


S8 Gender of child  Is your child……?  
� Female 
� Male 
� Non-binary 


 
S9 Vaccinations 


status 
 [COUNTRY NAME] has a schedule of vaccines for children. As 


far as you know, has your child had none of these vaccines, 
some of these vaccines, or all of these vaccines?  


� None 
� Some 
� All 


 
1 Confidence in 


vaccine benefits 
 
CORE ITEM 
 
% of parents who 
think that 
vaccines are 
"moderately” or 
“very" important 


This item assesses positive attitude toward vaccination of the 
child. The main idea is that vaccination is good, important, and 
valuable. A related idea is that vaccination is effective, prevents 
disease, saves lives, and protects children vaccinated.  
 


How important do you think vaccines are for your child’s health? 
Would you say… 


� Not at all important 
� A little important 
� Moderately important 
� Very important 
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for their child’s 
health 


2 Confidence in 
vaccine safety 
 
% of parents who 
think vaccines are 
“moderately” or 
“very” safe for 
their child 


This item assesses negative attitude toward vaccination of the 
child. The main idea is the belief that that vaccination is safe and 
is not dangerous or harmful.  
“Do you think” is included so that parents do not see the survey as 
a test or demeaning them for what they may not know. 
 


How safe do you think vaccines are for your child? Would you 
say… 


� Not at all safe 
� A little safe 
� Moderately safe 
� Very safe 


 


3 Know where to 
go to get 
vaccination 
 
CORE ITEM 
 
% of parents who 
know where to 
get their child 
vaccinated 


This item assesses whether the parent knows where to take the 
child for vaccination. The item is about knowing that the facility or 
vaccine provider exists and where it is located. The item is not 
about ability to access or use the services.   
 


Do you know where to go to get your child vaccinated? 
� No 
� Yes 


 


4 Took child for 
vaccination 
 
% of parents who 
have taken child 
for vaccination 


This item assesses whether the parent, personally, has been with 
the child when the child went a vaccine provider.  
This item sets up a skip pattern for later items about their 
experience with the providers.  
 


Have you personally ever taken your youngest child to get 
vaccinated? 


� No 
� Yes 


 


5 Missed or 
delayed 
vaccination 
 
% of parents who 
have never 
missed or 
delayed child’s 
vaccination 
  
% of parents who 
have been 
contacted about 
missed or 
delayed 


This item has two purposes, it assesses follow-up mechanisms in 
place when parents who missed or delayed vaccines for their 
child. 
 
“Missed” refers to parents who skipped a vaccination session 
intentionally or unintentionally; either because they forgot, were 
unable to make the appointment, or did not want the vaccine 
“Delayed” includes parents who intentionally postpones 
vaccination having made a conscious decision to get a vaccine 
later than what was recommended. 
 


Have you ever been contacted about missed or delayed 
vaccination for your youngest child? 


� No 
� Yes 
� I have never missed or delayed my child’s 


vaccination 
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vaccination for 
child 


6 Intention to get 
child vaccinated 
 
CORE ITEM 
 
% of parents who 
want their child to 
get “all” of the 
recommended 
vaccines 


This item assesses intention to get the child vaccinated. “Want” is 
similar to desire, prefer, like, plan, and intend. It might identify a 
plan for future action but can also be about willingness.  
“Recommended” is similar to advised, suggested, standard or 
nationally recommended; it refers to the national vaccination 
schedule of recommended vaccines for children.  
The text in square brackets is to be locally adapted to include the 
country name. 
 


[COUNTRY NAME] has a schedule of recommended vaccines 
for children. Do you want your child to get none of these 
vaccines, some of these vaccines, or all of these vaccines?  


� None 
� Some 
� All 


 


7 Mother’s travel 
autonomy 
 
OPTIONAL ITEM 
 
% of mothers who 
do not need 
permission to 
take child for 
vaccination 


This item assesses freedom of women to leave the home to get 
the child vaccinated.  
“Time to get vaccinated” is similar to the child being due for 
vaccines.  
“Clinic” refers to the clinic, doctor’s office, primary care practice, 
vaccination clinic, centre, or mobile service that delivers the 
vaccines for the child.  


IF RESPONDENT IS THE MOTHER OF THE CHILD: 
If it was time for your child to get vaccinated, would you need 
permission to take your child to the clinic? 
 
IF RESPONDENT IS NOT THE MOTHER OF THE CHILD:  
If it was time for your child to get vaccinated, would the mother 
need permission to take your child to the clinic? 
No 
Yes 
 


8 Descriptive 
social norms 
 
% of parents who 
think most 
parents they 
know will get their 
children 
vaccinated 


This item assesses descriptive social norms—beliefs about what 
other parents are doing.  
“Most parents you know” includes friends, people at work, and 
people in the neighbourhood who they may not have close social 
ties to. It does not include people they have never met.  
 


Do you think most parents you know get their children 
vaccinated? 
No 
Yes 
 


9 Family norms 
 
CORE ITEM 
 
% of parents who 
think most of their 
close family and 
friends want their 
child to be 
vaccinated 


This item assesses injunctive social norms— beliefs about what 
close social contacts want the parent to do. 
“Close family and friends” include people with opinions the parent 
would listen to or feel some degree of pressure to heed.   
 


Do you think most of your close family and friends want you to 
get your child vaccinated? 
No 
Yes 
 


10 Religious leader 
norms 
 


This item assesses injunctive social norms—beliefs about what 
opinion leaders want the parent to do.  


Do you think your religious leaders want you to get your child 
vaccinated? 
Yes 
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OPTIONAL ITEM 
 
% of parents who 
think their 
religious leaders 
support 
vaccination 


“Religious leader” includes priests, clerics, imams, rabbis and 
others in similar roles.    
 


No 
 


11 Community 
leader norms 
 
% of parents who 
think their 
community 
leaders support 
vaccination 


This item assesses injunctive social norms—beliefs about what 
opinion leaders want the parent to do. 
“Community” may refer to a neighbourhood or region or a social 
group defined by a characteristic such as race or national origin. 
“Community leader” includes people who represent a 
neighbourhood, region, or subgroup of people.   
 


Do you think your community leaders want you to get your child 
vaccinated? 
No 
Yes 
 


12 Confidence in 
providers 
 
OPTIONAL ITEM 
 
% of parents who 
trust the health 
care providers 
who give children 
vaccines 
“moderately” or 
“very much” 


This item assesses confidence in people who provide vaccines.  
“Trust” refers to belief that the provider will be competent, reliable 
and give good health care.   
“Health care provider” will need local adaptation to indicate the 
medical professionals responsible for recommending and 
administering childhood vaccination (i.e. general practitioner, or 
paediatrician and assisting nurses or vaccinators)  
 


IF RESPONDENT ANSWERED “NONE” TO WHICH 
VACCINES THEIR CHILD HAS HAD: 
How much do you trust the health care providers who give 
children vaccines? Would you say you trust them… 
 
IF RESPONDENT ANSWERED “ALL” OR “SOME” TO WHICH 
VACCINES THEIR CHILD HAS HAD: 
How much do you trust the health care providers who give your 
child vaccines? Would you say you trust them… 
 
Not at all 
A little 
Moderately 
Very much 
 


13 Provider 
recommendatio
n 
 
% of parents who 
say a health care 
provider has 
recommended 
vaccines for their 
child 
 
 


This item assesses whether the parent recalls a medical 
professional or health provider recommending vaccination.  
“Recommended” includes raising the topic during a clinic visit, 
saying the child is due, and offering advice to get the child 
vaccinated.  
The term health care provider must be locally adapted to indicate 
the medical professional most likely to /responsible for 
recommending childhood vaccination (i.e. general practitioner, or 
paediatrician)  
 


Has a health care provider recommended your child be 
vaccinated? 


� No 
� Yes 
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14 Ease of access 
 
% of parents who 
say it is “very” or 
“moderately” easy 
to get vaccination 
services 
 
 


This item assesses the degree to which vaccination is easy to get 
for child. The item looks at ease-of-access in general and leads-
into the next question. 
“Easy” refers to achievable, possible without great effort, not hard, 
and not difficult.  
“Vaccination services” refers to access to vaccination.  
 


How easy is it to get vaccination services for your child? Would 
you say… 


� Not at all easy 
� A little easy 
� Moderately easy 
� Very easy 


 


15 Reasons for low 
ease of access 
 
% of parents who 
say “nothing” 
makes it hard to 
access 
vaccination 
  
% of parents who 
say “getting to the 
clinic is hard” 
  
% of parents who 
say “clinic 
opening times are 
inconvenient” 
  
% of parents who 
say sometimes 
the clinic “turns 
people away” 
  
% of parents who 
say the “waiting 
time takes too 
long” 


This item assesses the reasons why vaccination is difficult to get 
for the child. 
“hard to get to” refers to geographical distance and barriers related 
to transportation. 
“Inconvenient” refers to opening hours that do not suit the parent. 
“turns people away” refers to the clinic sending people, who came 
specifically for vaccination, home without vaccination. 
“Takes too long” refers to the waiting times at the clinic.  


ASK IF “NOT AT ALL”, “A LITTLE”, OR “MODERATELY” AT 
CVS_14, OTHERWISE SKIP: 


What makes it hard to get vaccination services for your 
child?  
Check all that apply. 


� Nothing. It’s not hard. 
� Getting to the clinic is hard 
� The clinic opening times are inconvenient 
� The clinic sometimes turns people away without 


vaccinating 
� The waiting time in the clinic takes too long 
� Something else, please specify: ________ 


 


16 Affordability 
 
CORE ITEM 
 
% of parents who 
say vaccination is 
"moderately” or 
“very" easy to pay 
for 


This item assesses the perceived cost of vaccination. Cost is the 
monetary value associated with vaccination. 
“easy to pay” refers to the total costs associated with vaccinating 
being something the parent can pay for, costing an amount the 
parent can pay for, and being within the parent’s means.  
 


How easy is it to pay for vaccination? When you think about the 
cost, please consider any payments to the clinic, the cost of 
getting there, plus the cost of taking time away from 
work. Would you say… 
Not at all easy 
A little easy 
Moderately easy 
Very easy 
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17 Vaccination 
availability 
 
% of parents who 
have never been 
turned away from 
vaccination 


This item assesses the experience of going to the vaccination 
clinic and not receiving vaccination for the child that day. 
“Turned away” refers to staff at the clinic saying the vaccine is not 
available, a sign saying the clinic is out of stock, or being unable to 
see a vaccine provider because of other problems at the clinic.  
 


Have you ever been turned away when you tried to get your 
child vaccinated? 


� No 
� Yes 


 


18 Service 
satisfaction 
 
% of parents who 
are “very” or 
“moderately” 
satisfied with 
vaccination 
services 


This item assesses satisfaction with vaccination services received 
during the last visit. 
“Satisfied” refers to how good the services and experience was for 
the parent, how pleased or happy they felt about the visit and the 
interactions that took place.  
“Vaccination services” refers to work done by vaccination clinic 
staff who greet the patient, handle paperwork and payment, and 
administer the vaccine.   
“Not at all” is bad and not acceptable. 
“Not very” is okay, adequate, and not bad. 
“Somewhat” is positive but not the best possible. 
“Very” is great, fantastic and outstanding. 
 


ASK IF “YES” AT CVS_4, OTHERWISE SKIP: 
During your last visit, how satisfied were you with the 
vaccination services? Would you say… 


� Not at all satisfied 
� A little satisfied 
� Moderately satisfied 
� Very satisfied 


 


19 Service quality 
 
% of parents who 
say “vaccine was 
not available” 
  
% of parents who 
say “the clinic did 
not open on time” 
  
% of parents who 
“waited a long 
time” 
  
% of parents who 
say “the clinic 
was not clean” 
  
% of parents who 
say “staff was 
poorly trained” 
  
% of parents who 
say “staff were 
not respectful” 


This item assesses reasons why the parent was not satisfied with 
their last vaccination visit. 
 
“the clinic did not open on time” refers to the clinic not operating as 
per the hours advertised.  
 
“I waited a long time” is the perception that the service was poorly 
organised for time, staff unable to prioritize efficient, quick service. 
 
“the clinic was not clean” refers to any complaint about the place 
where vaccines are given; including location and building 
structure. This includes lack of cleanliness, poor maintenance. 
This could include vaccine vials, needles, fridges for storing 
vaccines but also furniture in the clinic, reception and waiting 
rooms, or even appearance of personnel, such as appropriate 
attire, clean appearance, and uniforms. 
 
“Staff seemed poorly trained” is the perception that the service 
received is not as promised, the quality of service is not reliable or 
consistent. The perception that staff did not fulfil their role very 
well, that the staff is not well trained or prepared for their 
responsibilities, lacked confidence or skill to deliver the service 
expected. 
 


ASK IF “NOT AT ALL” OR “A LITTLE” AT CVS_18, 
OTHERWISE SKIP: 
What was not satisfactory about the vaccination services? 
Check all that apply. 


� Vaccine was not available 
� The clinic did not open on time 
� I waited a long time 
� The clinic was not clean 
� Staff seemed poorly trained 
� Staff were not respectful 
� Staff did not spend enough time with me 
� Something else, please specify: ________ 


 


7.2_Vaccine_uptake


SAGE meeting October 2021 35







 
     


 


36 
 


  
% of parents who 
say “staff did not 
spend enough 
time” with them 
 


“Staff were not respectful” is inability to inspire confidence, put 
parents at ease and communicate competence. It includes staff 
being discourteous, impolite and unable to reassure parents. Staff 
can show respect in verbal and non-verbal ways. 
 
“Staff did not spend enough time with me” is the perceived lack of 
empathy a parent may experience from vaccination clinic staff, 
and perception of a rushed service or lack of time dedicated to 
reassure parents and or answer any of their questions.  
 


20 Information 
needs 
 
% of parents who 
say their 
concerns about 
vaccination were 
addressed during 
vaccination 
appointment 


This item assesses unmet informational needs from parents. 
“Concern” is similar to worry or thinking about a problem; it is not 
directly about fear or anxiety or emotion, it could relate to any 
questions the parent had at the time of the appointment related to 
vaccines and vaccination. 


Do you have any concerns about vaccination for your child that 
were not addressed at your last visit to the vaccination clinic? 


� No 
� Yes 
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Visual response scale 
 
The following visual response scale may also be useful in certain settings to facilitate understanding of the four-point response options. We 
recommend providing all participants with the below visual scale to support their answering of BeSD survey items. If you choose to deploy the 
survey together with this visual scale, it will be important to ensure all participants are offered it. 


 


 


 


 


Very Moderately A little Not at all 


7.2_Vaccine_uptake


SAGE meeting October 2021 37







 
     


 


38 
 


Childhood vaccination in-depth interview guides  
BeSD for childhood vaccination provides a set of four adaptable qualitative interview guides indented for use with different audiences. These 
guides can be used for in-depth interviews with individuals or used to guide focus group discussions. Questions should be adapted to suit the 
cultural context of the people being interviewed, and the research question being investigated. 


Interview guide for caregivers of children under 5 


BeSD Model Construct Question / [Instruction] Rationale 


General 
 


Introduction: Hello, I am [INTERVIEWER’S NAME] with 
[INSTITUTION OR ORGANIZATION NAME]. We are interviewing 
people to help improve vaccination services in [NAME OF 
COUNTRY].  
 
The interview is expected to take __ minutes. Your participation is 
completely voluntary and anonymous. The answers you give will be 
completely confidential. If you do not want to answer a question or 
wish to stop the interview, just let me know. Would you be willing 
to take part in an interview with me?  [if audio recording the 
interview] Would you be happy for me to record our conversation? 


- Clear introduction to ensure true 
informed consent for participation is 
obtained before proceeding 


Tell me a little about yourself and your family 
 
Probe: 


- Who lives in your household with you? 
- How old is your child / are your children? 
- Are your children up to date with their vaccines? 


 


- Warm-up question 
- Enables understanding of the participant’s 


family situation and personal context 


Motivation 
Social Processes 


Thinking back to the first time you had your child vaccinated, tell 
me why you decided that you would go ahead with it. [If first 
vaccine was administered at birth, ask about the first time they 
took their child back for their next set of scheduled vaccines] 
 
Probe: 


- Did anyone suggest it? 


- Aim to understand how the caregiver 
came to the decision about whether or 
not to vaccinate their child 


- Aim to understand who else was involved 
in the decision 
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BeSD Model Construct Question / [Instruction] Rationale 


- Who decided that you should take your child to have their 
vaccines? 


- Who usually takes your child(ren) to have their vaccines? 
 


Social Processes Do you talk about vaccination with anyone else? 


Probe: 


- Who do you talk to? 
- What do they say? 
- Do other parents you know vaccinate their children? 


- Aim to understand what the social norms 
are for this caregiver (i.e. what is the usual 
vaccination behaviour of other caregivers 
in their community) 


 


Practical Factors Thinking back to the first time you took your child to have their 
vaccines, tell me how you knew it was time to do so? 
Probe: 


- What kind of reminders do you use? 


- Aim to understand what prompts the 
caregiver to seek vaccination for their 
child 


Practical Factors Thinking about vaccination day for your child, tell me about what 
happens before you arrive at the place where your child gets 
their vaccine. Start with before you leave home. 
Probe: 


- What do you need to do to prepare before you leave 
home? 


- How do you travel to the vaccination place? 
 
Once you arrive at the vaccination place, tell me what happens 
next. 
Probe: 


- Who do you talk to when you get there? 
- What happens in the waiting room or queue? 
- Do you need to pay a fee? 
- Are other health checks done while you’re there? 


 
What happens when it’s your child’s turn to get their vaccine? 


- Aim to understand the practical and 
logistic considerations the caregiver must 
address or overcome to get their child 
vaccinated. 


- Describe the process they follow on 
vaccination day 


- [note: “vaccination place” should be 
substituted with the correct word for the 
particular vaccination service the 
caregiver uses, for example, hospital, 
clinic etc] 
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BeSD Model Construct Question / [Instruction] Rationale 


Probe: 
- What happens first? 
- [probe for each step until the vaccination is completed] 
- What do the health workers talk to you about while you’re 


there? How do you feel when you talk with them? 
 
After your child has had their vaccine, tell me what happens next. 
Probe: 


- What happens when you leave the vaccination place? 
- How do you travel home? 
- What happens after you arrive home? 


Practical Factors What do you like about what happens on vaccination day? 
Probe: 


- Ask about each step described by the caregiver in the 
question above 


- [If there is something identified that they like] Why do you 
like it? 


- Aim to understand positive aspects of the 
vaccination process described 


Practical Factors What don’t you like about what happens on vaccination day? 
Probe: 


- [If the response is “nothing”, list the steps described in the 
process they describe and ask is there anything they don’t 
like about them individually] 


- Is there anything you find difficult? Why do you find it 
difficult? 


- Aim to understand any barriers to getting 
their child vaccinated in detail 


Thinking and feeling Tell me how you feel about childhood vaccination? 
Probe:  


- Why do you feel this way? 
- Do you think it’s a good thing?  Why? 
- Do you think it’s important?  Why? 
- Is there anything you feel isn’t good about vaccination?  


Can you tell me more about it? 


- Aim to understand underlying feelings 
about childhood vaccination in general 
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BeSD Model Construct Question / [Instruction] Rationale 


Thinking and feeling How do you feel when your child is vaccinated? 
Probe: 


- Do you think it’s good for your child?  Why? 
- Is there anything that worries you? Why does it worry you?  


- Aim to understand their feelings when it 
comes to vaccinate their child specifically 
(different from the question above which 
aims to understand how they feel about 
vaccination in general) 


General Is there anything g else you’d like to say? - Aim to capture any other issues or 
thoughts that haven’t been captured in 
previous questions. 


 


Health workers 
 


Question / [Instruction] Rationale 
Introduction: Hello, I am [INTERVIEWER’S NAME] with [INSTITUTION OR 
ORGANIZATION NAME]. We are interviewing people to help improve 
vaccination services in [NAME OF COUNTRY].  
 
The interview is expected to take __ minutes. Your participation is 
completely voluntary and anonymous. The answers you give will be 
completely confidential. If you do not want to answer a question or wish to 
stop the interview, just let me know. Would you be willing to take part in 
an interview with me?  [if audio recording the interview] Would you be 
happy for me to record our conversation? 


- Clear introduction to ensure true informed consent 
for participation is obtained before proceeding 


Tell me a little about yourself and what you do 
Probe: 


- What are you responsible for? 
- How many days do you work in this role? 
- Where do you perform your duties? 


- Warm-up question 
- Enables understanding of the participant’s 


professional role 
- Understanding of the breadth of the participant’s 


responsibilities 
- Understanding how many days per week the 


participant works and where they are situated 
physically (e.g. do they work at multiple sites) 
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Question / [Instruction] Rationale 
To what extent does your role involve immunisation? 
 
Probe: 


- What parts of your job involve immunisation? 
- Can you tell me more about that? 


- To understand how much of the participant’s role 
is immunisation-related 


- To understand in some detail what those 
immunisation-related responsibilities are 


I’d like to understand the process you follow to immunize a child, 
starting from the very beginning. 
Probe: 


- Does it involve work for you even before the family arrives at the centre 
for vaccination? 


- Can you summarize the procedure of immunization in around 5 steps 
starting once a family arrives at the centre for vaccination? [note adjust 
this question for non-clinic settings if required] 


- Are there are follow ups or steps involved once they leave the centre? 
[note: other probes such on going door-to-door, systems of recording 
vaccinations, making vaccination cards and so on could be added, as 
required.] 
 


- This question is for workers who administer 
immunizations to children.   


- Aim is to understand the work processes followed 
by the participant 


o may shed light on logistic or practical 
barriers they may encounter when 
delivering immunization services 


o may shed light on facilitators that could be 
applied elsewhere 


- [Note: The wording of this question is currently 
framed for a health worker in a clinic-type setting.  
The wording will have to be adjusted for the 
approach used in the setting being researched, for 
example, outreach or mobile vaccination services] 
 


What do you find works in helping families stay up to date with 
immunisation?  
Probe: 


- What helps them not miss doses or appointments? [Note: this is to probe 
for practical issues] 


- What helps those who are hesitant about getting their children 
vaccinated? 


- This question is designed to find out what, in the 
participant’s experience, helps keep families up to 
date with immunizations for their children  


- [Note: the question is intentionally broad and 
open-ended so that all possible answers are 
gathered]. 


What do you find difficult when it comes to helping families stay up to 
date with immunisation?   
Probe: 


- Which part of the process you described before do you find the hardest to 
complete?  Why is that? 


- This question is designed to help identify and 
understand difficulties the participant faces in 
helping families to keep up to date with 
vaccinations.   


- [Note: The suggested probes are to help separate 
differences between difficulties in the process they 
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Question / [Instruction] Rationale 
- Can you give some examples of reasons people give when their child has 


fallen behind the vaccination schedule? 
- Can you give some examples of reasons that people give for refusing 


vaccines for their children? 


describe above, and difficulties they think families 
experience.] 


If you had the chance, what would you do to improve immunisation 
services in your area?  


- Aim to identify any other issues or suggestions not 
identified in the previous line of questioning 


- Closing question 
 


 


Community Influencers 
 


Question / [Instruction] Rationale 
Introduction: Hello, I am [INTERVIEWER’S NAME] with [INSTITUTION OR 
ORGANIZATION NAME]. We are interviewing people to help improve vaccination 
services in [NAME OF COUNTRY].  
 
The interview is expected to take __ minutes. Your participation is completely 
voluntary and anonymous. The answers you give will be completely confidential. If 
you do not want to answer a question or wish to stop the interview, just let me 
know. Would you be willing to take part in an interview with me?  [if audio 
recording the interview] Would you be happy for me to record our conversation? 


- Clear introduction to ensure true informed consent for 
participation is obtained before proceeding 


Tell me a little about yourself and your role here in the community 
Probe: 


- To what extent does your work involve immunization? 
- Can you tell me more about that? 
- Who do you work with to do that work? 


- Warm-up question 
- Enables understanding of the participant’s role in the 


community 
- Understanding of the breadth of the participant’s 


responsibilities 
Can you take me through the process you follow when you work in a 
community? 
Probe: 


- [Note this probe is for participants who work with families] When you visit 
a family,  


o What do you talk about? 


- To understand the details of the participant’s 
immunization-related activities 


- [Note: some participants may work directly with 
families, others work with NGO’s and other agencies.  
The suggested probe questions should be adjusted to 
suit the participant’s setting and role] 
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Question / [Instruction] Rationale 
o What information can you not leave without saying? 
o Do you follow up with the families afterward?  How do you do 


that? 
- [Note: this question is for participants who work with other people and 


organizations, use as appropriate for the participant] 
o How do you help the front-line health workers in working with 


families? 
o How do you help with routine immunization? 


What do you find works in helping families stay up to date with their children’s 
immunizations?  


Probe: 


- What helps them not miss doses or appointments? [Note: this is to probe 
for practical issues] 


- What helps those who are hesitant about getting their children 
vaccinated? 


- This question is designed to find out what, in the 
participant’s experience, helps keep families up to date 
with immunizations for their children  


- [Note: the question is intentionally broad and open-
ended so that all possible answers are gathered]. 


What makes it difficult for families stay up to date with immunization?   
Probe: 


- Can you give some examples of reasons people give when their child has 
fallen behind the vaccination schedule? 


- Can you give some examples of reasons that people give for refusing 
vaccines for their children? 


- Are you able to overcome these challenges?  How? 


- This question is designed to help identify and 
understand difficulties the participant sees for families 
to keep up to date with vaccinations in their 
community.   


If you had the chance, what would you do to improve immunisation services in 
your area?  


- Aim to identify any other issues or suggestions not 
identified in the previous line of questioning 


- Closing question 
 


Programme managers 
 


Question / [Instruction] Rationale 
Introduction: Hello, I am [INTERVIEWER’S NAME] with [INSTITUTION OR 
ORGANIZATION NAME]. We are interviewing people to help improve vaccination 


- Clear introduction to ensure true informed consent for 
participation is obtained before proceeding 
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Question / [Instruction] Rationale 
services in [NAME OF COUNTRY]. We’re seeking input from people like you who 
know the processes and the work well.  Your views are crucial and very valuable. 
 
The interview is expected to take __ minutes. Your participation is completely 
voluntary and anonymous. The answers you give will be completely confidential. If 
you do not want to answer a question or wish to stop the interview, just let me 
know. Would you be willing to take part in an interview with me?  [if audio 
recording the interview] Would you be happy for me to record our conversation? 
Tell me a little about yourself and your current role  
Probe: 


- To what extent does your work involve childhood immunization? 
- What kinds of immunization-related activities are you responsible for (e.g. 


surveillance, campaigns, communications etc)? 
- Can you tell me more about those? 


- Warm-up question 
- Enables understanding of the participant’s overall 


current role 
- Understanding of the breadth of the participant’s 


responsibilities 
- Understanding the extent of their immunization-


related activities and what those entail. 
What makes the provision of childhood immunization a success in your area?  
Probe: 


- Are there specific examples you can describe? 
 


- This question is designed to find out what, in the 
participant’s experience, helps keep families up to date 
with immunizations for their children  


- [Note: the question is intentionally broad and open-
ended so that all possible answers are gathered]. 


What do you think are the difficulties when it comes to providing childhood 
immunization in your area? 
Probe: 


- Do you face difficulties with children falling behind the vaccination 
schedule in your area?  Can you describe them? 


- Do you face difficulties with parents refusing vaccines for their children? 
- Are you able to overcome these challenges?  How? 


- This question is designed to help identify and 
understand difficulties the participant sees for families 
to keep up to date with vaccinations in their 
jurisdiction.   


If you had the chance, what would you do to improve the childhood 
immunization situation in your area?  


- Aim to identify any other issues or suggestions not 
identified in the previous line of questioning 


- Closing question 
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Qualitative framework analysis template for caregivers, health workers, community influencers 
and programme managers 


BeSD Childhood 
Qualitative Framewo      
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Annex 2: BeSD tools for COVID-19 vaccination 
 


COVID-19 vaccination survey core indicators 
 
The table below highlights the core indicators for tracking the drivers of childhood vaccination. If it is not possible to implement the childhoods 
vaccination survey in full, measure at least the items that correspond with the indicators below.


DOMAIN CONSTRUCT QUESTION & RESPONSE OPTIONS INDICATOR 


Thinking and 
feeling 
 
  


Confidence in 
COVID-19 vaccine 
benefits 


How important do you think getting a COVID-19 vaccine will 
be for your health? Would you say… 
- Not at all important 
- A little important 
- Moderately important 
- Very important 


% of adults / health workers who think a 
COVID-19 vaccine is “moderately or “very” 
important for their health 


Motivation Intention to get 
vaccinated 


If a COVID-19 vaccine is available to you, will you get it?  
- No 
- Yes 
- Not sure 


% of adults / health workers who will get a 
COVID-19 vaccine if it is available to them 


Social processes Family norms Do you think most of your close family and friends would 
want you to get a COVID-19 vaccine?  
- No 
- Yes 


% of adults / health worker who think 
most of their close family and friends 
would want them to get a COVID-19 
vaccine 


Practical issues Know where to 
get vaccination 


Do you know where to go to get a COVID-19 vaccine for 
yourself?  
- No 
- Yes 


% of adults / health workers who know 
where to get a COVID-19 vaccine for 
themselves 
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COVID-19 vaccination survey for adults and health workers  
 


The table below compiles survey items for both adults and health workers. Table cell colours are 
indicative of the domain (thinking and feeling, social processes, motivation and practical issues). 


A total of 21 BeSD items apply to adults, and up to 28 BeSD items can apply to respondents who are 
health workers. To supplement the BeSD COVID-19 items, included below are also recommended 
consent script (S0) with adaptable fields for countries to modify and use as appropriate, and six socio-
demographic items (S1–S6) for country adaptation. These supplementary items (S0–S6) are considered 
the minimum necessary for quality data collection and analysis. These can be used and adapted as 
needed to support the research objectives.  


Researchers may also carefully choose to add specific new socio-demographic items to support more 
granular interpretation of the data. The survey flow adopts the logic of “facts” before “attitudes”, and 
“attitudes” before “intentions”, and moves from general immunization items to COVID-19 vaccine 
specific items. The column “item rationale” contains important information for translation and local 
adaption of items, including how to adapt items for post-vaccine introduction. 


Wording in [square brackets] is to indicate terminology that will likely need to be locally adapted. 
Countries may also adapt the term “COVID-19” throughout the survey where a colloquial term is better 
understood, such as “corona virus”. 


Text all in CAPITALS is an instruction for the interviewer and must not be read aloud for participants. 


 


Practical issues Affordability How easy is it to pay for vaccination? When you think about 
the cost, please consider any payments to the clinic, the cost 
of getting there, plus the cost of taking time away from work. 
Would you say… 
- Not at all easy 
- A little easy 
- Moderately easy 
- Very easy 


% of adults / health workers who say 
vaccination is “not at all” or “a little” easy 
to pay 
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 Construct and 
indicator 


Item rationale Adult item Health worker item 


S0 Consent This item serves as an example of text to be 
included to capture respondent’s informed 
consent to their participation in the study.  
 
The wording in [square brackets] can be 
adapted at the local level to reflect accurate 
information in the relevant fields. 
 
Text in ALL CAPITALS is an instruction for the 
interviewer and must not be read aloud for 
participants. 
 


Hello, I am [INTERVIEWER’S NAME] with 
[INSTITUTION OR ORGANIZATION NAME]. 
We are interviewing people to help improve 
vaccination services in [NAME OF 
COUNTRY]. 
 
I will be asking you questions about COVID-
19. 
 
I know you are busy, so this will take only a 
few minutes. Your participation is completely 
voluntary and anonymous. If you do not want 
to answer a question or wish to stop the 
interview, just let me know.  
Would you be willing to take the survey? 
 Yes 
 No 


 
IF “YES” TO S0: Thank you very much. Do 
you have any questions for me before we 
begin?  
PROCEED TO SURVEY SCREENER 
AFTER ADDRESSING ANY QUESTIONS. 
 
IF “NO” TO S0: Thank you very much. END 
INTERVIEW. 


[same as Adult] 


S1 Age Item collects age in number of completed years, 
this will allow for stratified analysis by age of 
respondents. This item can also serve to screen 
in or screen out participants for inclusion based 
on the study sampling methodology. 


How old are you? 
 
_________ years 


[same as Adult] 


S2 Gender Item collects gender identity of respondents to 
allow for stratified analysis. The third response 
option can be included in contexts where 
specific third gender categories are culturally 
recognized; this response option can be 
adapted as appropriate based on in-country 
considerations or consultation.  
For in-person interviews the question should be 
rephrased to: “This may seem obvious, but I 
have to ask, what is your gender?” 


What is your gender? 
 Woman 
 Man 
 Nonbinary  
 Prefer not to say 


[same as Adult] 
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S3 Occupation This item enables sorting of respondents for the 
right survey as needed. Inclusion of this item 
will allow analysis for intentions to be stratified 
by whether someone is a priority occupational 
group or not. 
This item can also serve to screen in or screen 
out participants for inclusion based on the study 
sampling methodology. 
“Essential services worker” refers to other non-
health frontline workers (e.g. police, transport 
service workers, grocery store staff, etc.).  
The categories may be locally adapted to 
ensure they are appropriate to the specific 
context and allow for disaggregated data as 
needed. Some countries may choose to 
delineate between frontline and non-frontline 
health workers. 


Which of the following best describes your 
work during the COVID-19 pandemic? 
 Health worker 
 Essential services worker 
 Educator 
 Other worker 
 
 
ROUTE TO HW SURVEY IF “Health 
worker” SELCTED, OTHERWISE ADULT 
SURVEY. 


[same as Adult] 


S4 Health worker  This item allows for categorization of health 
workers into common roles or functions within 
the health system. If included, this item enables 
more detailed analysis of health worker role and 
stratification of results.  
The response options offered should be 
adapted in-country at national or even 
subnational level to reflect the most appropriate 
role categorizations based on the types of 
health workers most likely to be at risk of 
COVID-19 infection/most exposed to COVID-
19. 


N/A What is your current role? 
 
 Doctor 
 Nurse 
 Paramedic/first 


responder 
 Allied health 
 Community health 


worker 
 Traditional healer 
 Other health worker 


S5 COVID-19 risk 
 


This item assesses whether the respondent has 
any underlying illness, comorbidities or health 
conditions that make the respondent a higher 
priority for vaccination. Inclusion of this item 
would allow for stratification of results by 
comorbidities.  
This item can also serve to screen in or screen 
out participants for inclusion based on the study 
sampling methodology. 


Do you have a chronic illness? This could 
include for example obesity, diabetes, lung 
disease, or another long-term illness? 
 No 
 Yes 
 Not sure 


[same as Adult] 
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S6 COVID-19 diagnosis Previous infection with COVID-19 can be 
perceived as a reason to not vaccinate, and 
countries may want to stratify data on intentions 
to be vaccinated according this. This item can 
also serve to screen in or screen out 
participants for inclusion based on the study 
sampling methodology.  
When a COVID-19 vaccine becomes available 
in-country, researchers may choose to include 
an item to assess whether the respondent has 
received a COVID-19 vaccine. If several are 
available in the country, an item to ask which 
vaccine the respondent received may also be 
added. 


To your knowledge, are you, or have you 
been, infected with COVID-19?  
 No 
 Yes 


IF “YES”:  
Was it mild or severe? 
 Mild 
 Severe  


Was it confirmed by a test?  
 Confirmed by a test  
 Not confirmed by a test   


[same as Adult] 


1 Past vaccination 
 
% of adults / health 
workers who received 
adult vaccines 
(answered “yes”) 


This item assesses whether the respondent has 
ever received any vaccine (including e.g. 
seasonal influenza vaccine) as an adult. This 
refers to existing vaccines, already on the 
immunization programme schedule in countries 
where a life course approach is taken. A “not 
sure” response option is included here as it is 
likely some older adults may not easily be able 
to recall such information. 
 
In some contexts, it may be helpful to add the 
following text: “In case you are not aware, 
vaccines prevent people from getting diseases 
like COVID-19 or tetanus. Vaccines are usually 
given by a needle or orally.” 
 


Have you ever received a vaccine as an 
adult? 
 No 
 Yes 
 Not sure 


 


[same as Adult] 


  This is text to introduce the next set of 
questions and facilitate the flow of the survey. 
Countries may choose the list the names of the 
COVID-19 vaccines available 
If COVID-19 vaccines are not yet available in 
your country this prime should be removed. 
 


The next questions are about COVID-19 
vaccines. 


[same as Adult] 


2 Know where to get 
vaccination 
 
CORE ITEM 
 
% of adults / health 
workers who know 


This item assesses whether the respondent 
knows where to go for vaccination. The item is 
about knowing that the facility or vaccine 
provider exists and where it is located. The item 
is not about ability to access or use the 
services.    
 


Do you know where to go to get a COVID-19 
vaccine for yourself? 
 No 
 Yes 


 


[same as Adult] 
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where to get a 
COVID-19 vaccine for 
themselves 


If COVID-19 vaccines are not yet available in 
your country, adapt the item to: 
 
Do you know where to go to get yourself 
vaccinated? 
 Yes 
 No 
 


3 COVID-19 vaccine 
uptake 
 
% of adults / health 
workers who received 
a COVID-19 vaccine 
(answered “yes”) 


This item assesses whether the respondent has 
ever received any dose of a COVID-19 vaccine. 
A “not sure” response option is included here as 
it is likely some older adults may not easily be 
able to recall such information. 
 
 


Have you received a COVID-19 vaccine? 
 


 No 
 Yes 
 Not sure 


[same as Adult] 


4 COVID-19 vaccine 
series completion 
 
% of adults / health 
workers who are fully 
vaccinated 


This item assesses whether the respondent has 
completed their COVID-19 vaccination schedule 
in full. 


IF “YES” HAS RECEIVED COVID-19 
VACCINE, ASK:  
Do you still need another dose of COVID-19 
vaccine or are you fully vaccinated? 
 


 Fully vaccinated 
 Need another dose 
 


[same as Adult] 


5 Reminder 
 
OPTIONAL ITEM 
% of adults / health 
workers who have 
been contacted about 
being due for a 
COVID-19 vaccine  
(answered “yes”) 


This item assesses mechanisms in place to 
reach and remind adults due for vaccination. If 
these systems/mechanisms are not in place in 
country, we recommend that this item not be 
included.  


Have you ever been contacted about being 
due for a COVID-19 vaccine? 
 


 No 
 Yes 
 Not sure 


[same as Adult] 


6 Recall 
 
OPTIONAL ITEM 
% of adults / health 
workers who have 
been contacted about 
missed COVID-19 
vaccination 


This item assesses mechanisms in place to 
recall adults who may have missed a COVID-19 
vaccine. If these systems/mechanisms are not 
in place in country, we recommend that this 
item not be included. 


Have you ever been contacted about a 
missed COVID-19 vaccination? 
 


 No 
 Yes 
 Not sure 
 


[same as Adult] 


7 Service satisfaction 
 
% of adults / health 
workers who were 


This item assesses satisfaction with vaccination 
services received during the last visit. 
“Satisfied” refers to how good the services and 
experience was for the parent, how pleased or 


ASK IF RECEIVED AT LEAST ONE DOSE 
OF COVID-19 VACCINE, OTHERWISE 
SKIP: 
 


[same as Adult] 
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“very” or “moderately” 
satisfied with the 
COVID-19 
vaccination services 
(answered “yes”) 
 
 


happy they felt about the visit and the 
interactions that took place.  
“Vaccination services” refers to work done by 
vaccination clinic staff who greet the patient, 
handle paperwork and payment, and administer 
the vaccine.   
“Not at all” is bad and not acceptable. 
“Not very” is okay, adequate, and not bad. 
“Somewhat” is positive but not the best 
possible. 
“Very” is great, fantastic and outstanding. 
 


How satisfied were you with the COVID-19 
vaccination services? 
� Not at all satisfied 
� A little satisfied 
� Moderately satisfied 
� Very satisfied 
 


8 Service quality 
 
% of adults / health 
workers who say 
vaccine was not 
available 
 
% of adults / health 
workers who say the 
vaccination site did 
not open one time 
 
% of adults / health 
workers who say they 
waited a long time 
 
% of adults / health 
workers who say the 
vaccination site was 
not clean 
 
% of adults / health 
workers who say staff 
seemed poorly 
trained 
 
% of adults / health 
workers who say staff 
were not respectful 
 
% of adults / health 
workers who say staff 


This item assesses reasons why the parent was 
not satisfied with their last vaccination visit. 
 
“site did not open on time” means that the 
service operating hours were not functioning as 
scheduled or advertised. 
  
“I waited a long time” is the perception that the 
service was poorly organised for time, staff 
unable to prioritize efficient, quick service. 
 
“the clinic was not clean” refers to any 
complaint about the place where vaccines are 
given; including location and building structure. 
This includes lack of cleanliness, poor 
maintenance. This could include vaccine vials, 
needles, fridges for storing vaccines but also 
furniture in the clinic, reception and waiting 
rooms, or even appearance of personnel, such 
as appropriate attire, clean appearance, and 
uniforms. 
 
“Staff seemed poorly trained” is the perception 
that the service received is not as promised, the 
quality of service is not reliable or consistent. 
The perception that staff did not fulfil their role 
very well, that the staff is not well trained or 
prepared for their responsibilities, lacked 
confidence or skill to deliver the service 
expected. 
 
“Staff were not respectful” is inability to inspire 
confidence, put parents at ease and 


ASK IF “NOT AT ALL” OR “A LITTLE” 
SATISFIED WITH SERVICES DURING 
LAST VISIT, OTHERWISE SKIP: 
 
What was not satisfactory about the 
vaccination services? Check all that apply. 
� Vaccine was not available 
� The vaccination site did not open on time 
� I waited a long time 
� The vaccination site was not clean 
� Staff seemed poorly trained 
� Staff were not respectful 
� Staff did not spend enough time with me 
� Something else, please specify: 


________ 
 


[same as Adult] 
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did not spend enough 
time with them 


communicate competence. It includes staff 
being discourteous, impolite and unable to 
reassure parents. Staff can show respect in 
verbal and non-verbal ways. 
 
“Staff did not spend enough time with me” is the 
perceived lack of empathy a parent may 
experience from vaccination clinic staff, and 
perception of a rushed service or lack of time 
dedicated to reassuring parents and or answer 
any of their questions.  
 


9 On-site vaccination  
 
% of adults / health 
workers who have 
access to a COVID-
19 vaccine at their 
place of work 
(answered “yes”) 


This item assesses availability or existence of 
vaccination services at work (on site) for health 
workers only. This item can also be applied to 
adults in countries where it is not uncommon to 
offer adult vaccines in workplaces. A “not sure” 
response option is included here as some may 
not be aware of the presence of any on-site 
vaccination in their place of work. 
 
If COVID-19 vaccines are not yet available in 
your country, adapt the item to: 
 
Have any vaccines ever been available for you 
to get at your place of work? 
 
Yes 
No 
Not sure  


Is a COVID-19 vaccine available for you to 
get at your place of work? 
 
 No 
 Yes 
 Not sure 
 


[same as Adult] 


10 Ease of access 
 
% of adults / health 
workers who say 
getting COVID-19 
vaccination is 
“moderately” or “very” 
easy 


This item assesses the degree to which 
vaccination is easy to get for themselves. The 
item looks at ease of access in general and 
leads into the next question. 
“Easy” refers to achievable, possible without 
great effort, not hard, and not difficult.  
“Vaccination services” refers to access to 
vaccination.  
 
If COVID-19 vaccines are not yet available in 
your country, adapt the item to: 
 
How easy is it to get vaccination services for 
yourself? 
 


How easy is it to get a COVID-19 vaccine for 
yourself? Would you say… 
 
 Not at all easy 
 A little easy 
 Moderately easy 
 Very easy 


[same as Adult] 
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Not at all easy 
 A little easy 
 Moderately easy 
 Very easy  


 
11 Reasons for low 


ease of access 
 
 
 
 
% of adults / health 
workers who say 
COVID-19 
vaccination is not yet 
available for them 
 
% of adults / health 
workers who say 
making an 
appointment is hard 
 
% of adults / health 
workers who say they 
can’t go on their own 
 
% of adults / health 
workers who say the 
vaccination site is 
hard to get to 
 
% of adults / health 
workers who say 
vaccination opening 
times are 
inconvenient 
 
% of adults / health 
workers who say 
sometimes people 
are turned away 
without vaccination 
 


This item assesses the reasons why 
vaccination is difficult to get. Respondents can 
choose multiple response options here. There is 
no skip logic for this item, it must be asked of all 
respondents. 
 
 
 
 
Response options explained: 
 “I can’t go on my own” is to capture 


people with mobility impairment who 
cannot travel without assistance. 


 “Too far away” refers to geographical 
distance. 


 “Inconvenient” refers to opening hours 
that do not suit the respondent. 


 “Turns people away” refers to sending 
people, who came specifically for 
vaccination, home without vaccination. 


 “Takes too long” refers to the waiting 
times at the place of vaccination. 


 “Costs too much” refers to the cost of the 
vaccine as well as any additional costs 
associated with vaccination (transport, the 
cost of taking time away from work, or 
payments to the vaccine provider/clinic). 


 “Unable to leave work duties” refers to the 
health worker being unable to make time 
for vaccination along their work 
responsibilities. 
 “No on-site vaccine” addressed here 


as a barrier to vaccination to allow for 
discrete analysis within this item. 


 “Mobile vaccination” refers to outreach 
immunization services for health 
workers in the community. 


 


What makes it hard for you to get a COVID-
19 vaccine?  
Check all that apply. 
 
 COVID-19 vaccination is not yet available 


for me  
 Making an appointment is hard 
 I can’t go on my own (I have a physical 


limitation) 
 The vaccination site is hard to get to 
 The opening times are inconvenient 
 Sometimes people are turned away 


without vaccination 
 The waiting time takes too long 
 Something else, please specify: 


_______________  
 Nothing. It’s not hard 
 


What makes it hard for you to 
get vaccines?  
Check all that apply. 
 
 Nothing. It’s not hard 
 Making an appointment is 


hard 
 The opening times are 


inconvenient 
 I am unable to leave work 


duties 
 There is no on-site 


vaccination at my place of 
work 


 Mobile vaccination is not 
available 


 The waiting time is too 
long 


 Something else, please 
specify: ______________ 
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% of adults / health 
workers who say the 
waiting time takes too 
long 


If COVID-19 vaccines are not yet available in 
your country, adapt the item to: 
 
What makes it hard for you to get vaccines? 
Choose all that apply. 
 
REMOVE THE RESPONSE OPTION: COVID-
19 vaccination is not yet available for me 


12 Affordability 
 
CORE ITEM 
 
% of adults / health 
workers who say 
vaccination is 
“moderately” or “very” 
easy to pay for. 


This item assesses the perceived cost of 
vaccination. Cost is the monetary value 
associated with vaccination. 
“easy to pay” refers to the total costs associated 
with vaccinating being something the parent 
can pay for, costing an amount the parent can 
pay for, and being within the parent’s means.  
 


How easy it to pay for vaccination? When you 
think about the cost, please consider any 
payments to the clinic, the cost of getting 
there, and plus the cost of taking time away 
from work. Would you say…   
 
Not at all easy 
A little easy 
Moderately easy 
Very easy 


[same as Adult] 


13 Perceived risk – self  
 
OPTIONAL ITEM 
% of adults / health 
workers who are 
“moderately” or “very” 
concerned about 
getting COVID-19 


This item assesses the degree to which the 
respondent perceives a risk of getting COVID-
19 themselves. “Concern” is similar to worry or 
thinking about a problem; it is not directly about 
fear or anxiety or emotion. 


How concerned are you about getting 
COVID-19? 
Not at all concerned 
A little concerned 
Moderately concerned 
Very concerned 


[same as Adult] 


14 Perceived risk 
– family and friends  
 
% of adults / health 
workers who are 
“moderately” or “very” 
concerned about their 
close family and 
friends getting 
COVID-19 from them 


This item assesses the degree to which the 
respondent perceives a risk of giving COVID-19 
to their close family and friends; the people in 
their immediate social circles, with whom they 
have frequent and close contact. This item only 
applies to health care workers. “Concern” is 
similar to worry or thinking about a problem; it is 
not directly about fear or anxiety or emotion. 


How concerned are you about 
your close family and friends getting COVID-
19 from you?  
Not at all concerned  
A little concerned  
Moderately concerned  
Very concerned  


[same as Adult] 


15 Perceived risk – 
patients 
% of health workers 
who are “moderately” 
or “very” concerned 
about patients getting 
COVID-19 from them 
 


This item assesses the degree to which the 
respondent perceives a risk of giving COVID-19 
to their patients. This item only applied to health 
care workers. “Concern” is similar to worry or 
thinking about a problem; it is not directly about 
fear or anxiety or emotion. 


N/A  How concerned are you 
about patients getting 
COVID-19 from you? 


 Not at all concerned 
 A little concerned 
 Moderately concerned 
 Very concerned 
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16 COVID-19 stigma 
 
% of health workers 
who have been 
treated poorly during 
the COVID-19 
pandemic because of 
their work 


This item assesses whether a health worker 
believes they have been treated negatively, 
discriminated against, or stigmatized because 
of their job as a health worker during the 
COVID-19 pandemic. This could include 
treatment such as harassment or even social 
exclusion (the belief that others avoid them 
because they are at risk of getting and infecting 
others with COVID-19). 


N/A Have you been treated poorly 
during the COVID-19 
pandemic because you are a 
health worker? 


 No 
 Yes 
 Not sure 


17 Confidence in 
COVID-19 vaccine 
benefits 
 
CORE ITEM 
“moderately or 
“very”% of adults / 
health workers who 
think a COVID-19 
vaccine is 
“moderately” or “very” 
important for their 
health 


This item assesses positive attitude toward 
COVID-19 vaccination. The main idea is that 
vaccination is good, important and valuable. A 
related idea is that vaccination is effective, 
prevents disease, saves lives and protects 
those vaccinated. 


How important do you think getting a COVID-
19 vaccine will be for your health? Would you 
say… 


 Not at all important 
 A little important 
 Moderately important 
 Very important  


[same as Adult] 


19 Confidence in 
COVID-19 vaccine 
safety 
 
 


This item assesses negative attitude toward 
COVID-19 vaccination for themselves. The 
main idea is the belief that the vaccine is safe 
and is not dangerous or harmful.  
 
BeSD offers two items (19&20) that assess this 
general concept, acknowledging that the word 
“safety” may not translate well across all 
languages. Countries should choose whether 
they want to include one or both. If the concept 
“safety” translates satisfactorily we recommend 
use of this question (19) over question 20. 


How safe do you think a COVID-19 vaccine 
will be for you? Would you say… 


 Not at all safe 
 A little safe 
 Moderately safe 
 Very safe 


[same as Adult] 


21 Intention to get 
vaccinated 
 
CORE ITEM 
 
% of adults/HWs who 
will get a COVID-19 
vaccine if it is 
available to them 
 


This item assesses intention to receive a 
COVID-19 vaccine, if a medical professional 
advises them to do so. 
 
Countries can choose to add an open text 
follow up question for those who answer “no”: 
 
What is the main reason you would not get a 
COVID-19 vaccine if it were available to you?? 


ASK ONLY IF NOT ALREADY RECEIVED A 
COVID-19 VACCINE 
If a COVID-19 vaccine is available to you, will 
you get it? 
 
 No 
 Yes 
 Not sure 


[same as Adult] 
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[OPEN TEXT RESPONSE] 


23 Vaccine confidence 
– brand  
 % of adults / health 
workers who will take 
a COVID-19 vaccine 
recommended to 
them regardless of 
brand 


This item assess whether the availability of 
particular vaccine brands make a difference to 
the individual’s willingness to accept COVID-19 
vaccines. 
 
Where only one brand is available in the 
country, we recommend countries do not 
include this item as it may cause confusion or 
misleading perceptions. 


Does the brand of vaccine matter to you?  
 
 No, I will take the COVID-19 vaccine 


recommended to me regardless of 
brand. 


 No, I don’t plan to have a COVID-19 
vaccine at all. 


 Yes, I plan to only accept a specific 
brand of vaccine. 
 


[same as Adult] 


24 Willingness to 
recommend vaccine 
to others 
 
% of health workers 
who would 
recommending a 
COVID-19 vaccine to 
eligible individuals 
(answered “yes”) 


This item assesses health workers’ willingness 
to recommend or promote a COVID-19 vaccine 
to persons who are eligible candidates for 
COVID-19 vaccines.  
 
If COVID-19 vaccines are not yet available in 
your country, adapt the item to: 
 
Would you recommend a COVID-19 vaccine to 
eligible individuals, when it becomes available? 
 
Yes 
No 
Not sure 


N/A Would you recommend a 
COVID-19 vaccine to eligible 
individuals? 
 
 No 
 Yes 
 Not sure 


25 Preferred site for 
vaccination 
 
% of adults / health 
workers who would 
prefer to get a 
COVID-19 vaccine at 
a hospital 
 
% of adults / health 
workers who would 
prefer to get a 
COVID-19 vaccine at 
a health centre / clinic 
 
% of adults / health 
workers who would 
prefer to get a 


This item assesses respondents’ preferred 
location to receive a COVID-19 vaccine. There 
is no skip logic for this item, it must be asked of 
all respondents. 
 
Response options must be locally adapted to 
reflect the sites or locations most likely to be 
considered for the administration or delivery of 
a COVID-19 vaccine. 
 
 


Where would you prefer to get a COVID-19 
vaccine? Check all that apply. 
 
 Hospital 
 Health centre/clinic 
 Workplace 
 Pharmacy 
 Community centre, meeting hall, or 


local shop 
 School 
 Somewhere else, please specify: 


__________________________ 
 I don’t want the vaccine 


[same as Adult] 
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COVID-19 vaccine at 
their workplace 
 
% of adults / health 
workers who would 
prefer to get a 
COVID-19 vaccine at 
a pharmacy 
 
% of adults / health 
workers who would 
prefer to get a 
COVID-19 vaccine at 
a community centre, 
meeting hall or local 
shop 
 
% of adults / health 
workers who would 
prefer to get a 
COVID-19 vaccine at 
a school 


26 Ability to answer 
patient questions 
 
% of health workers 
who are “moderately” 
or “very” confident 
they could answer 
patient questions 
about getting a 
COVID-19 vaccine 
 


This item measures positive attitude of health 
workers’ capacity to support patients with their 
information needs about a COVID-19 vaccine 
once it becomes available.  
 
If COVID-19 vaccines are not yet available in 
your country, adapt the item to: 
 
How confident are you that you could answer 
patient questions about getting a COVID-19 
vaccine, once it is available? 
 
Not at all confident   
A little confident   
Moderately confident   
Very confident 


N/A How confident are you that 
you could answer patient 
questions about getting a 
COVID-19 vaccine? 
 
 Not at all confident   
 A little confident   
 Moderately confident   
 Very confident 


27 Gender equity – 
decision autonomy 
 
% of adults who have 
decision making 
autonomy about 


This item assesses whether respondents have 
autonomy or joint decision-making abilities for 
COVID-19 vaccination. “Final say” refers to the 
last word, the main decider, a decision that no 
one else in the family can easily override.   
 


In your family, who makes the decision about 
whether you get a COVID-19 vaccine?  


 Me 
 My spouse/partner 
 My mother 
 My father 


N/A 
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whether they get a 
COVID-19 vaccine 
 
 


Data can be stratified by gender to assesses 
women’s role in decisions about vaccination.  
 
 


 My mother-in-law 
 My father-in-law 
 My daughter(s) 
 My son(s) 
 Someone else, please specify: 


________________________ 
 


28 Gender equity – 
travel autonomy 
 
% of adults who do 
not need permission 
to go and get a 
COVID-19 vaccine 
 


This item assesses freedom of the respondent 
to leave the home to get a COVID-19 vaccine.  
 
Data can be stratified by gender to assesses 
women’s travel autonomy.  


If it was time for you to get a COVID-19 
vaccine, would you need permission to go 
and get it? 


 No 
 Yes  


 N/A 


 Prime This is text to introduce the next set of 
questions and facilitate the flow of the survey. 


For the next questions, imagine that a 
COVID-19 vaccine is recommended for you.  


[same as Adult] 


29 Family norms 
 
CORE ITEM 
 
% of adults/HWs who 
think most of their 
close family and 
friends would want 
them to get a COVID-
19 vaccine 


This item assesses injunctive social norms— 
beliefs about what close social contacts want 
the respondent to do. 
“Close family and friends” include people with 
opinions the respondent would listen to or feel 
some degree of pressure to heed.   
 


Do you think most of your close family and 
friends would want you to get a COVID-19 
vaccine? 
No 
Yes 
Not sure 
 


[same as Adult] 


30 Religious leader 
norms 
 
% of adults / health 
workers who think 
their religious leaders 
would want them to 
get a COVID-19 
vaccine (answered 
“yes” or “not sure”) 
 


This item assesses injunctive social norms—
beliefs about what opinion leaders want the 
respondent to do. 
“Religious leader” includes priests, clerics, 
imams, rabbis and others in similar roles.    


Do you think your religious leaders would 
want you to get a COVID-19 vaccine? 
No 
Yes 
Not sure 


[same as Adult] 


31 Community leader 
norms 
 
% of adults / health 
workers who think 
their community 


This item assesses injunctive social norms—
beliefs about what opinion leaders want the 
respondent to do. 
“Community” may refer to a neighbourhood or 
region or a social group defined by a 
characteristic such as race or national origin. 


Do you think other community leaders would 
want you to get a COVID-19 vaccine? 
No 
Yes 
Not sure 


[same as Adult] 
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leaders would want 
them to get a COVID-
19 vaccine  
(answered “yes” or 
“not sure”) 


“Community leader” includes people who 
represent a neighbourhood, region or subgroup 
of people.   


32 Descriptive social 
norms  
 
% of adults who think 
most adults they 
know will get a 
COVID-19 vaccine 
(answered “yes”) 
 


This item assesses descriptive social norms—
beliefs about what other people are doing.  
“Most adults you know” includes friends, people 
at work, and people in the neighbourhood who 
they may not have close social ties to. It does 
not include people they have never met.  
 
This item does not apply to health workers, a 
specific health worker item is offered below to 
correspond.  


Do you think most adults you know will get a 
COVID-19 vaccine, if it is recommended to 
them? 
No 
Yes 
Not sure 


N/A 


33 Workplace norms  
 
% of health workers 
who think most of the 
people they work with 
will get a COVID-19 
vaccine 


This item assesses descriptive social norms—
beliefs about what other people are doing.  
“Most people you work with” includes all 
colleagues and people at their place of work 
who could be eligible for a COVID-19 vaccine. 
 
This item does not apply to adults, a specific 
adult item is offered above to correspond.  


N/A Do you think most of the 
people you work with will get 
a COVID-19 vaccine? 
 
No 
Yes 
Not sure 
I am not currently working  


35 Confidence in 
providers 
 
OPTIONAL ITEM 
% of adults / health 
workers who trust the 
health care providers 
who give COVID-19 
vaccines “moderately” 
or “very”  
 
 


This item assesses confidence in the people 
responsible for recommending and 
administering vaccines.  
“Trust” refers to belief that the provider will be 
competent, reliable and give good health care. 
“Health care provider” will need local adaptation 
to indicate the medical professionals 
responsible for recommending and/or 
administering adult vaccination (i.e. general 
practitioner, or primary health care physician 
and assisting nurses or vaccinators).  


How much do you trust the health care 
providers who would give you a COVID-19 
vaccine? Would you say you trust them… 


 Not at all 
 A little 
 Moderately 
 Very much  
 


[same as Adult] 
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Visual survey response scale 
 


The following visual response scale may also be useful in certain settings to facilitate understanding of the four-point response options. We 
recommend providing all participants with the below visual scale to support their answering of BeSD survey items. If you choose to deploy the survey 
together with this visual scale, it will be important to ensure all participants are offered it. 


 


 


  


 


 


Very Moderately A little Not at all 
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COVID-19 vaccination in-depth interview guides for Adults and Health workers  
 


The questions below are designed to be asked in a context where a COVID-19 vaccine is available. In contexts where multiple vaccines 
are available for use, questions should be modified and refer to “the COVID-19 vaccines” accordingly. In this instance it may be useful 
to understand whether perceptions, norms and willingness to accept a COVID-19 vaccine is dependent on which vaccine is being offered; 
interviewers should use probes for all vaccines available in the local context. 
 
If these questions are to be used in a context where a COVID-19 vaccine is not yet available, then the questions will need to be modified 
accordingly.  For example, the COVID-19 vaccine confidence question, “How do you feel about the COVID-19 vaccine” would be modified 
for a pre-vaccine rollout context by adjusting the wording to, “How do you think you’ll feel about the COVID-19 vaccine when it becomes 
available?”. 
 
Some questions will be worded differently, depending on whether the interviewee has had the vaccine or not. In these questions wording 
for both scenarios is included. Choose the wording that is appropriate for the interviewee. 
 
Table cell colours are indicative of the domain (thinking and feeling, social processes, motivation and practical issues). 
 
Construct Adult Health worker Rationale 
General Tell me a little about yourself Tell me a little about yourself 


 
Tell me a little about your role 


— Warm-up question 
— Orients interviewer to 


participant’s situation 
Thoughts and feelings 
Perceived COVID-19 
risk – self 


Tell me, how concerned are you about 
getting COVID-19? 
Probe: 
— Why do you feel that way? 
— How likely do you think it is? 
— How severe do you think it would 


be? 


Tell me, how concerned are you 
about getting COVID-19? 
Probe: 
— Why do you feel that way? 
— How likely do you think it is? 
— How severe do you think it 


would be? 


— Understand the participant’s 
perceived risk due to COVID-
19 (disease, not vaccine) 


— Will tie in with later question 
about getting COVID-19 
vaccine when available 
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Perceived risk – to 
patients 


n/a Tell me what you think about the 
risk that you could give COVID-19 
to your patients? 


— Understand participant’s 
perceived risk of infecting 
others 


COVID-19 stigma 
(social pressures) 


n/a Being a health care worker, how are 
you usually treated by others in the 
community?   
Probe: 
- Have you noticed anything 


different in how you’re treated 
since the pandemic?  


— Enables probing for the 
presence of/experience of 
stigma, which will tie in with 
vaccine question below 


COVID-19 vaccine 
information 


What have you heard about the COVID-
19 vaccine(s)? 
Probe: 
— Have you heard anything that 


worries you? 
— Who did you hear this from? 
— Do you think it’s true? Why? 
— Have you heard anything that 


makes you feel positive about the 
vaccines that are being developed? 


What have you heard about the 
COVID-19 vaccine(s)? 
Probe: 
— Have you heard anything that 


worries you? 
— Who did you hear this from? 
— Have you heard anything that 


makes you feel positive about 
the vaccines that are being 
developed? 


— Ask what they know about 
the vaccine – enables 
probing for positive or 
negative information 


COVID-19 vaccine 
confidence 


How do you feel about the COVID-19 
vaccine(s)?  
Probes: 
— If multiple vaccines available, what 


are the perceptions of each? 
— Relate back to perceived COVID-19 


risk, and how important it is 
— Importance in protecting others 
— Alignment with spiritual or religious 


beliefs (ask for all COVID-19 
vaccines available) 


— What are your thoughts about the 
safety of the vaccine? (ask for all 
COVID-19 vaccines available) 


How do you feel about the COVID-
19 vaccine(s)?  
Probes: 
— If multiple vaccines available, 


what are the perceptions of 
each? 


— Relate back to perceived 
COVID-19 risk, and how 
important it is 


— Importance in protecting others 
— Alignment with spiritual or 


religious beliefs (ask for all 
COVID-19 vaccines available) 


— Elicits the participant’s 
confidence in the vaccine, 
probe questions will cover the 
different aspects, such as 
safety, importance etc. 
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— Newness 
— Thoughts on whether it works (ask 


for all COVID-19 vaccines available) 


— What are your thoughts about 
the safety of the vaccine? (ask 
for all COVID-19 vaccines 
available) 


— Newness 
— Thoughts on whether it works 


(ask for all COVID-19 vaccines 
available) 


COVID-19 vaccine 
confidence in 
providers 


n/a n/a Trust in health providers will be 
covered in service satisfaction 
below 


Motivation 
COVID-19 vaccine 
intention 


Have you thought about getting a 
COVID-19 vaccine? What did you 
decide? (Why?) Follow on to next 
question (combine) 


Have you thought about getting a 
COVID-19 vaccine? What did you 
decide?? (Why?) Follow on to next 
question (combine) 


— Elicits what their intentions 
and decisions are towards 
the vaccine. “Why” probe 
may be repetitive of 
questions answered above, 
might be a good point to 
triangulate their responses 


Social processes 
COVID-19 vaccine – 
decision process 


Take me through how you will or have 
decided whether to get a COVID-19 
vaccine 
Probe: 
— Was there anyone else involved in 


the decision? 
— Who else did you discuss it with? 


Take me through how you will or 
have decided whether to get a 
COVID-19 vaccine 
Probe: 
— Was there anyone else involved 


in the decision? 
— Who did you discuss it with? 
— Is it a requirement from your 


employer? 


— Covers decision autonomy, 
but also the decision-making 
process more broadly, with a 
view to understanding what 
kinds of social processes 
might be involved 
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COVID-19 vaccine – 
safe to see family 
and friends 


(if already had the vaccine) Has getting 
a COVID-19 vaccine changed things for 
you? (If haven’t had the vaccine) How 
do you think getting a COVID-19 
vaccine might change things for you? 
Probe: 
— See family and friends 
— going out in public 
— Going back to work 


(if already had the vaccine) Has 
getting a COVID-19 vaccine 
changed things for you? (If haven’t 
had the vaccine) How do you think 
getting a COVID-19 vaccine might 
change things for you? 
Probe: 
— See family and friends 
— Going out in public 


— This covers the item in the 
survey, but has been 
expanded to look for 
unexpected ways a COVID-
19 vaccine might impact 
people 


COVID-19 vaccine 
stigma 


n/a (If they answered in the affirmative 
to the stigma question above): Do 
you think having the COVID-19 
vaccine will help / has helped with 
the stigma we spoke about earlier? 
Why? 


This question is really only 
relevant if the participant 
describes any kind of stigma in 
the question above. Suggest not 
asking if they don’t report having 
experienced or heard of it 
happening 


COVID-19 vaccine – 
travel autonomy 


n/a n/a Travel autonomy covered in 
practical factors below 


COVID vaccine 
— Descriptive social 


norms 
— Family norms 
— Religious leader 


norms 
— Workplace norms 


If a COVID-19 vaccine is recommended 
by health care workers, what do you 
think other people will do? 
Probe: 
— Family and friends 
— Religious or community leaders 


recommend? 
— If more than one vaccine available; 


is this true for all COVID-19 
vaccines or does it depend on which 
vaccine is recommended? 


If a COVID-19 vaccine is 
recommended by health care 
workers, what do you think other 
people will do? 
Probe: 
— Family and friends 
— Religious or community leaders 


recommend? 
— What do you think your work 


colleagues will do? 
— If more than one vaccine 


available; is this true for all 
COVID-19 vaccines or does it 
depend on which vaccine is 
recommended? 


— Elicits what they anticipate 
will be the social norms 
regarding uptake of COVID-
19 vaccination 
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Provider 
recommendation 


What do you think your health care 
provider’s recommendation will be to 
you about the COVID-19 vaccine(s)? 


What do you think your health care 
provider’s recommendation will be 
to you about the COVID-19 
vaccine(s)? 


— Anticipated recommendations 


General provider 
recommendation 
(any adult vaccine) 


n/a n/a General provider 
recommendation covered in 
practical issues below 


Practical issues 
Ever gone to get 
vaccines 


Did you have any vaccines as a child? 
What do you remember about it? 
Probe:  
— Experiences, good and bad 
 
Have you ever had a vaccine as an 
adult? Have you ever had one 
recommended to you by a health care 
worker? 
 
(If previously vaccinated as an adult): 
Thinking about when you got that 
vaccine, what did you think was good 
about what happened in the clinic? Was 
there anything that wasn’t good?  


Have you ever had a vaccine as an 
adult? Have you ever had one 
recommended to you by a health 
care worker? What about your 
employer? 
 
(If previously vaccinated as an 
adult): 
When you got that vaccine, what 
did you think was good about what 
happened in the clinic? Was there 
anything that wasn’t good? What do 
you think might work better for you 
next time? 


— Start with past general 
vaccination experiences, 
including, if applicable, 
service satisfaction in past 
experiences 
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COVID-19 vaccine –  
 
— On-site vaccine 


availability  
— access  
— General 


vaccination – 
know where to 
get vaccines 


— Vaccination 
availability 


— General vaccine 
– affordability 


— General vaccine 
– service 
satisfaction 


— General vaccine 
– service quality 


Can you take me through how you 
would get / how you got a COVID-19 
vaccine? Start at the beginning 
Probe: 
— Would / did you need to ask 


permission? 
— Where would / did you go to get it? 
— How would / did you get there? 
— What other things would / did you 


need to do (e.g. find care for young 
children, find someone to take care 
of livelihood/get up earlier to take 
care of household duties) 


— Would there be / was there any cost 
involved for you (not just for 
vaccine, but things like transport) 


— How much do you trust the health 
care worker who will give you the 
vaccine? 


 
What would make it easy for you to get 
a COVID-19 vaccine if it was 
recommended and available? / What 
would make it easier for you to get a 
COVID-19 vaccine? 


Can you take me through how you 
would get / how you got a COVID-
19 vaccine? Start at the beginning 
Probe: 
— Would / did you need to ask 


permission? 
— Where would / did you go to get 


it? (Is the vaccine available at 
your workplace?) 


— How would / did you get there? 
— Would / did you have to do it in 


your own time (not while you’re 
on duty)? 


— Would there be / was there any 
cost involved for you (not just 
for vaccine, but things like 
transport) 


— How much do you trust the 
health care worker who will 
give you the vaccine? 


 
What would make it easy for you to 
get a COVID-19 vaccine if it was 
recommended and available? / 
What would make it easier for you 
to get a COVID-19 vaccine? 


— Ask for a narrative of how 
they might access the 
vaccine, covering things like 
cost, missed workdays, 
transport, any permissions 
needed etc. 


— Also cover what they feel 
might make accessing the 
vaccine easier for them 


Close Is there anything else you’d like to say? Is there anything else you’d like to 
say? 


Leave option for unexpected 
findings, or elaboration on things 
expressed previously. 
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Qualitative framework analysis template for BeSD COVID interviews 


BeSD COVID 
Qualitative Framewo     
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Annex 3: Guidance for adapting the BeSD tools  
 


Adapting the BeSD surveys 
 
For the BeSD survey, a process of cognitive interviewing is recommended to improve the quality of 
translations and support careful adaption to survey items. 
 
How to carry out cognitive interviewing to test and locally adapt the survey? 
 
This is a brief guide to using cognitive interviewing to improve BeSD surveys. Cognitive interviewing is a 
process for improving the quality of a survey, to ensure questions and response options are understood 
as intended, are well-adapted to a local context, and measure what they are designed to measure. Recruit 
participants for cognitive interviewing from the target population. In this case, this will be parents or 
caregivers to one or more children under the age of five.  
 
Schedule separate interviews with participants and follow the steps below for each survey item (each 
survey question and its corresponding response options), one item at a time. Assume 2–3 minutes’ 
interview length per item. Where possible, aim to conduct two rounds of interviews with four to eight 
respondents per round. However, conducting even one round of interviews with as few as four people 
can offer meaningful insights to improve the survey significantly. 
 


1. Ask the respondent the question (including response options) and allow them to answer. 
2. Ask the respondent about the question they just answered, using probes to understand if… 


• The question is easy to understand, and it makes sense: 
“In your own words, what is this question asking?” or “What does this question mean to 
you?” to check the item was well understood. 


• The ideas or words in the question and response options are easy to understand: 
Ask generally, “Did this question make sense to you? Why/why not?” or probe around 
specific words or concepts that may be difficult to understand. “What do you think of when 
you hear the phrase ‘getting vaccines’?” 


• The response options make sense and allow for meaningful answers: 
“Do the response options fit in with the sort of answer you want to give?” 


• There are any response options that are missing: 
“Was there anything missing from the list of response options?” to check the options are 
adequate. 


• The question and response options are relevant in the country or region: 
Ask generally, “Did the response options offered make sense to you? Why/why not?” or 
probe around specific words or concepts that could be interpreted differently “What do 
you think of when you hear the phrase ‘vaccination clinic’?” 


 
If using the visual response scale, if questions are being asked in-person (not self-administered), the 
interviewer should point to the corresponding part of the visual analogue scale when that response option 
is being verbalized. This helps respondents understand the meaning and the connection with the circles. 
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After conducting the first round of cognitive interviews, review the feedback from participants. Were the 
items understood as intended? Did the response options allow them to answer meaningfully? Are the 
items appropriate in the local setting? If needed, adapt questions and response options using the insights. 
Table A2.1 below offers an example for organizing items and cognitive interview insights when considering 
revisions. Document the findings and recommendations or adaptions made. 
 
Table A2.1 Example cognitive interview probes, findings and recommendations 


Survey item Probes Findings Recommendations 


How safe do you think 
vaccines are for your 
child? Would you say… 


 Not at all safe 
 A little safe 
 Moderately safe 
 Very safe  


 - What does the word 
‘safe’ mean to you? 


 - Did the response 
options offered make 
sense to you? 
Why/why not? 


- ‘Safe’ did not 
translate so well; 
respondent 3: “I think 
it is totally harmless – 
100% good” 
- Respondents not 
sure of the degree of 
difference on the 
response scale 
- Visual scale helpful  


- Be sure interviewers 
have a printed visual 
scale to use at every 
interview 
- Wording to clarify 
that ‘vaccines’ is 
general, and item is 
not about any one 
specific vaccine. 


How much do you trust 
the [health care 
providers] who would 
give your child 
vaccines? Would you 
say you trust them… 
 
Not at all 
A little 


 Moderately 
 Very much  


- What does the term 
‘health care provider’ 
mean to you? 
- Who would normally 
give you your 
vaccines? 


- ‘Health care 
provider’ associated 
with clinic 
management; not 
those responsible for 
administering vaccine 
- “Vaccinator” 
suggested by ¾ 
respondents as more 
appropriate term 


- Rephrase item: How 
much do you trust the 
vaccinators who 
would give your child 
vaccines? Would you 
say you trust them… 
 
Not at all 
A little 
Moderately 
Very much 


 
To ensure the intended meanings are maintained in the process of translation and item adaption, please 
refer to the item rationale provided with the BeSD Childhood vaccination survey. The rationale provides 
a description of the item to clarify its intended meaning and item specific recommendations for local 
adaptions. 
 
It is also essential to test the modified questions and responses by conducting another round of cognitive 
interviews with a new group of participants, repeating the process until the questions and response 
options are understood as intended. 


 


Adapting the BeSD interview guides 
The series of questions offered in the BeSD in-depth interview guides are designed as menu for 
researchers to choose from, depending on what topics require in-depth understanding. Using all of the 
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questions listed in the guide will result in an interview that may be almost 2 hours in length, resulting in a 
significant time commitment from participants and large amounts of data to analyse. Choose questions 
that will best answer the specific research question for the project. 


Questions should be ordered in such a way that the interview flows more like a conversation than a survey. 
The order of questions in the suggested interview guide results in a fairly conversational interview in 
English, and follows a general order of starting with a “warm-up” question, followed by thoughts and 
feelings, what they think they will do, the social processes involved, and practical factors. This will change, 
depending on the language and cultural setting. 


Once a draft qualitative interview guide is developed, pilot test it with two or three people who are fluent 
in the language that the interview will be conducted in. During these pilot interviews be mindful of 
whether the interview flows well (like a conversation) and adjust the order of questions if needed. 


More information on interview guide development can be found in:  
• Roberts RE (2020). Qualitative interview questions: guidance for novice researchers. The 


Qualitative Report. 25(9):3185–3203. 
• Kvale S & Brinkmann S (2015). Interviews: learning the craft of qualitative research interviewing 


(third edition). Thousand Oaks (CA): Sage. 
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Annex 4: Guidance for collecting coverage 
status  
To capture routine immunization coverage, and in order to standardize procedures across surveys, WHO 
recommends the following hierarchy of evidence of vaccination: 
 
1. Home-based records (vaccination cards). The best evidence is a legible date of vaccination on the 


home-based record (vaccination card) with a day, a month, and a year.  


2. Health centre records. It will be necessary to search for evidence of vaccination status in health 
facility records for children in the cluster whose caretaker says that they received some routine 
vaccinations locally, and if:  
• the caretaker does not show interviewers the vaccination card, or  
• the card indicates some doses with a tick mark, but no date, or  
• the caretaker says that the child received some routine doses that are not recorded on the card.  


3. Recall, or verbal history of vaccination. If there is no home-based record of vaccination, or if it is 
incomplete, the next level of evidence is a verbal history of vaccination by the caretaker (vaccination 
recall). Start by asking the caretaker the place of the injection (on the body) for injectable vaccines 
or act out putting drops in the mouth to ask about oral polio vaccine or rotavirus vaccines. Ask when 
the vaccine was received in relation to other documented vaccinations. Plan to use helpful visual 
aids matching the national vaccination practices when asking this question. Also ask the caretaker 
where the person went to receive the vaccination (for example, clinic, outreach site, hospital, 
school, home). A child might have been vaccinated in a health centre different from the nearest one. 
In such case it will not be possible to look for the record at the closest health centre.  


 
For the complete WHO Vaccination Cluster Surveys Reference Manual, please see: 
https://www.who.int/immunization/monitoring_surveillance/routine/coverage/en/index2.html 


  


For further recommendations on harmonization vaccination coverage measures in household surveys, 
please see: 
https://www.who.int/immunization/monitoring_surveillance/Surveys_White_Paper_immunization_201
9.pdf?ua=1   
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Annex 5: Example visualisations and reporting 
of findings 
Below we offer templates and examples for reporting on and visualising BeSD data. These resources are 
non-prescriptive and aim to offer a helpful starting point for users of the BeSD tools. 
 
Example table: Intention to accept vaccine across socio-demographic characteristics  


 Total 
n= (%) 


Intention to get the 
recommended vaccine 


n (%) 


P value 


Gender  
Woman 
Man 
Non-binary  
Declined to respond 


   


Age (years) of caregiver 
18–29 
30–49 
50–69 
70+ 


   


District  
 D 1 
 D 2 


   


Employment  
Health worker 
Essential services worker 
Other  


   


Completed years of education 
0 
1-5 
6-12 
12+ 


   


 
Example table: Univariate analysis and multivariate logistic regression model of vaccine acceptance 
and demographic variables 


 vaccine 
acceptance n (%) 


Unadjusted ORs 
(95% CI) 


P value Adjusted ORs 
(95% CI) 


P value 


Gender of caregiver 
Woman 
Man 
Non-binary  
Declined to respond  


     


Age (years) 
18–29 
30–49 
50–64 
65+ 


     


District  
 D 1 
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 D 2 
Completed years of education 


0 
1-5 
6-12 
12+ 
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BeSD data visualisations 
The charts below offer some initial examples of ways in which data may be represented visually. (Each 
visualization would also have a sample size indicated.) 
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BeSD reporting template 
The below adaptable template offers an initial example for how to report on BeSD findings. Where 
preferable, BeSD also offers a MS PowerPoint Template for presentation of reports and case studies. 


BeSD%20case%20st
udy%20template.pp


 
Instructions for use: 


• Please fill in the following fields based on the guidance provided for each section. Either enter text directly or copy and paste from 
another document. 


• Please provide full source citation and URLs; where relevant, include data visualizations, and good quality photographs. 
 


Country:  


Date of investigation (months and year):  


Focus area: e.g. childhood vaccination among migrant communities in….   


Title:   


Principle investigator full name and contact information: 


RO focal points full name and contact information: 


CO focal points full name and contact information:  


  
Abstract:   


Please provide 1-2 short paragraphs abstract/summary of the data gathering activities adding contextual relevance. Describe what the study was 
about, and briefly how it was carried out. Describe in a few sentences the main findings and recommendations or next steps. 


   
 


Introduction:  


a) Problem & situation analysis.   
What triggered an investigation of the behavioural and social drivers of uptake? Briefly describe the initial situation or challenge that was the 
basis of this work. Cite any comparative statistics or other sources to support this contextualization. 


  


Plan:  


b) Research methods. 
How did you plan to assess and address the problem? Briefly describe the methods used and research plan developed, including any rationale for 
decisions made on tools uses, sampling, mode of implementation etc. If the group had a working hypothesis, state this up front and clarify how 
the hypothesis would be tested. 


 
Be sure to include: 


• Overall research design, and sampling approach with justification 
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• Recruitment methods 
• How the data were handled, including how missing or incomplete data were dealt with 
• What analysis was done and why 
• How the interviews were conducted and recorded 
• Ethical considerations and approval. 


 
Investigate: 
 
c) Evidence and analysis.  


What did the research reveal, and was this different from what you had expected to find? Describe the findings resulting from the BeSD surveys 
or interviews. 


 


For BeSD surveys report: 


• The response rate of the survey 
• Characteristics of the sample (e.g. age, gender, geographic location) 
• The percentage of respondents who report willingness or intention to accept vaccines 
• The BeSD core indicators  
• Association of vaccine uptake with core indicators (and other BeSD survey constructs if measured) and demographics 


 


For BeSD in-depth interviews or focus group studies report: 


• Start by describing how many interviews were undertaken and over what time period.  
• Tell the story of the results, and how they relate to the research questions.  
• Focus on the concepts and themes, and how they relate to the research questions.  
• If links between the themes and concepts were identified, describe these links also, but take care to justify how and 


why these links were made, using the data as evidence. 
 


Act: 


 
What did you do with the findings? Describe the intervention or strategy, how it was selected and developed, and who was involved in the process. 
Describe how the intervention contributes to the overall outcomes. How were planning and preparation undertaken collaboratively with communities? 


 


This section could include the following topics as relevant:  
 


a) Intervention.  
What is the intervention? What or who does it involve? How was it decided on? Include any visuals to support a description of the intervention. 


 


b) Partnerships, local structures, services and resources.   
Describe the partnerships and collaboration mechanisms, the local structures, services, initiatives and resources that are available/unavailable to 
support implementation of the intervention. To what extent have stakeholders been involved? 
 
 


c) Monitoring and evaluation.  
What is the plan for tracking progress and impact of the intervention selected? What measures, tools and procedures are being considered to 
gather feedback, monitor progress and evaluate results based on baselines? 
 
 


7.2_Vaccine_uptake


SAGE meeting October 2021 79







 
 
 
   


 


80 
 


 


  


d) Describe key successes and challenges during implementation. What is the potential for replication and scaling up? 
(Optional) 


 


e) Progress and results:   
APLICABLE ONLY WHERE AN INTERVENTION HAS ALREADY BEEN IMPLEMENTED. In summary (3-4 paragraphs) describe the current situation in 
terms of progress so far? Provide (quantitative and qualitative) evidence from monitoring and evaluations used to validate results (see hierarchy of 
results below) and conclusions. What were the outcomes?  What were the lessons learned in seeking to achieve the outcomes and how can we 
factor these into the next programming cycle to ensure sustainability and scale up?  
• Behaviour and social change 
• Policy change  
• Institutional /structural change 
• Improved (access and quality) service delivery  


 


Next steps:  
Describe any planned next steps in implementation or any challenges in strategy as a result of this good practice to date. (2-3 paragraphs) 


 


 


Attachments: 
• Provide related data tables, charts, visualizations as available 
• Provide a list of available related literature about the situation/issue (with links, if possible) 
• Provide any relevant high-quality photos 
• You are welcome to include quotes from staff, partners or members of the community 
• You are welcome to suggest additional persons to contact for more information 
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Annex 6: WHO policy on use and sharing of data 
 
Policy on use and sharing of data collected in Member States by the WHO outside the context 
of public health emergencies 
 
Data are the basis for all sound public health actions and the benefits of data sharing are widely 
recognized, including scientific and public health benefits. Whenever possible, WHO wishes to promote 
the sharing of health data, including but not restricted to surveillance and epidemiological data.   
 
In this connection, and without prejudice to information sharing and publication pursuant to legally 
binding instruments, by providing data to WHO, the Ministry of Health of your Country confirms that all 
data to be supplied to WHO have been collected in accordance with applicable national laws, including 
data protection laws aimed at protecting the confidentiality of identifiable persons; 
 
Agrees that WHO shall be entitled, subject always to measures to ensure the ethical and secure use of the 
data, and subject always to an appropriate acknowledgement of your Country: 
 
• To publish the data, stripped of any personal identifiers (such data without personal identifiers being 


hereinafter referred to as “the Data”) and make the Data available to any interested party on request 
(to the extent they have not, or not yet, been published by WHO) on terms that allow non-commercial, 
not-for-profit use of the Data for public health purposes (provided always that publication of the Data 
shall remain under the control of WHO); 


• To use, compile, aggregate, evaluate and analyse the Data and publish and disseminate the results 
thereof in conjunction with WHO’s work and in accordance with the Organization’s policies and 
practices. 


 
Except where data sharing and publication is required under legally binding instruments (IHR, WHO 
Nomenclature Regulations 1967, etc.), the Ministry of Health of your Country may in respect of certain 
data opt out of (any part of) the above, by notifying WHO thereof, provided that any such notification 
shall clearly identify the data in question and clearly indicate the scope of the opt-out (in reference to 
the above), and provided that specific reasons shall be given for the opt out.
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SESSION 8: HEPATITIS E VACCINATION 


Purpose of session 


The purpose of the session is to inform the Strategic Advisory Group of Experts (SAGE) on 


Immunization on new data and recent developments since the issuance of the 2015 WHO vaccine 


position paper on hepatitis E vaccine, and highlight existing data gaps and issues preventing the use 


of the vaccine. SAGE will be asked to advise on critical data needed to update policy and asked to 


identify enablers for vaccine use. 


Background description 


Every year, there are an estimated 20 million hepatitis E virus (HEV) infection infections worldwide, 


leading to approximately 3.3 million symptomatic cases of acute hepatitis E and 44 000 deaths. 


Outbreaks of the disease are of particular concern. These usually occur in overcrowded, low-income 


settings with inadequate access to clean water and waste management. HEV 239 is a recombinant 


hepatitis E vaccine, which exhibited excellent safety and efficacy profiles in a large-scale Phase III 


clinical trial. It was licensed in 2012 in China for use in people aged ≥16 years, using a 3-dose 


schedule at 0, 1 and 6 months, and has recently been authorized for use in Pakistan in 2020.  


In May 2015, WHO issued the hepatitis E vaccine position paper in which the organization 


“recognized the importance of hepatitis E as a public health problem in many developing countries, 


particularly among special populations such as pregnant women and individuals living in camps for 


displaced persons and in outbreak situations” and considered the currently licensed hepatitis E 


vaccine (Hecolin®) as a “promising vaccine which has shown a high degree of efficacy”. 


Until now, vaccine use outside of China has been, with few exceptions, mainly restricted to its 


assessment within clinical trials. Hecolin® has not been used to control an outbreak of HEV infection. 


Vaccine-use, despite its safety and high efficacy, is suboptimal.  
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Hepatitis E vaccination- a missed opportunity 


1. Introduction


Hepatitis E virus (HEV) is an enterically transmitted pathogen, which causes an estimated 20 million 
infection infections worldwide every year, with estimated 3.3 million symptomatic cases of acute 
hepatitis E and 44 000 deaths (1). Outbreaks of the disease particularly occur in overcrowded, low-
income settings with inadequate access to clean water and disposal of human feces.  


The disease predominantly affects young adults. Pregnant women bear a particularly high risk of 
fulminant hepatitis and death. Maternal infection is also associated with poor fetal outcomes. HEV 
infection asymptomatic and symptomatic pregnant women was thus estimated to be as sociated 
with increased risk of maternal death and poor fetal outcomes (2). Persons with pre-existing liver 
disease and immunosuppressed persons are also at an elevated risk for severe and fatal disease.  


No specific treatment for HEV infection is available, and the treatment is generally supportive (3). 
Disease control therefore primarily relies on water, sanitation and hygiene (WASH) interventions, 
including water disinfection and hygiene promotion. However, due to the long incubation period of 
the disease (median 30 days) (4), key infectious exposures are hard to identify and effects on 
transmission are not immediately evident.  


2. Hepatitis E vaccination


Hepatitis E vaccination 


One vaccine, known as HEV 239 vaccine (Hecolin®) is currently manufactured and available. It was 
licensed in China in December 2011 for use in healthy adults aged ≥16 years. It is a subunit vaccine, 
containing a recombinant protein corresponding to viral capsid protein, with alum as an adjuvant. In 
a large, phase III clinical trial in China, it exhibited excellent safety profile and high efficacy rate (5, 6).
The product is licensed for use in people aged ≥16 years, by intramuscular route, in a 3-dose 
schedule (0, 1 and 6 months).  


A recent study showed that an accelerated schedule at day 0, 7 and 21 is safe and provides an 
antibody titer comparable with the routine schedule (7). Hecolin® is also immunogenic and well 
tolerated in elderly people (aged >65 years) (8).  


WHO vaccination policy 


In May 2015, WHO issued the Hepatitis E vaccine position paper (9) in which the organization 
“recognized the importance of hepatitis E as a public health problem in many developing countries, 
particularly among special populations such as pregnant women and individuals living in camps for 
displaced persons and in outbreak situations” and considers the currently-licensed hepatitis E 
vaccine (Hecolin®) a “promising vaccine which has shown a high degree of efficacy”.  


WHO did not make a recommendation on the introduction of the vaccine for global routine use in 
national programmes as it lacked more data on vaccine use, in particular on absolute risks of 
hepatitis E disease in various populations, effect of vaccine on infection/transmission, the effect of 
vaccine on severe forms of disease, and its cost-effectiveness. WHO further highlighted the lack of 
long-term efficacy data limited to 4.5 years, the high cost and that the packaging was unsuitable for 
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programmatic use. However, WHO recommended that national authorities should decide to use the 
vaccine based on their local epidemiology.  


WHO emphasized that the absence of a recommendation to programmatically use the vaccine 
should not preclude its utilization in specific situations such as outbreaks. In particular, the use of 
the vaccine to control outbreaks of hepatitis E should be considered as well as the use of the vaccine 
to mitigate consequences in high-risk groups such as pregnant women.  


The status of vaccine use, licensure and WHO prequalification  


HEV 239 was licensed in China in 2011, and its routine use has been low and primarily in the private 
market. The vaccine was licensed in Pakistan in 2020, and registration processes are ongoing in 
further countries. HEV 239 is currently not WHO prequalified and its use outside of clinical trials has 
been limited to China and Pakistan to date.  


A phase I, double-blind, randomized, placebo-controlled trial in non-pregnant women and men aged 
18-45 years has been conducted in the United States of America (USA) to assess the safety, 
reactogenicity, and immunogenicity of HEV-239 (10). Further, a phase IV, randomized controlled trial 
to assess the safety, feasibility, acceptability, immunogenicity, effectiveness and cost-effectiveness 
of hepatitis E vaccine when given to women of childbearing age (though non-preganant) is ongoing 
in a rural area in Bangladesh (Matlab) (11).  


Barriers and perceived barriers to use of Hepatitis E vaccination  


Equity issues  


WHO, in its Immunization Agenda 2030 (IA2030) document (12), identifies equity and coverage as its 
strategic priorities for the decade. The IA2030 aims to “give priority to the populations that are not 
currently being reached by vaccination, particularly the most marginalized communities, those living 
in fragile and conflict-affected settings and mobile populations, especially those moving across 
borders”. Furthermore, in Sustainable Development Goals (SDG), SDG 10 aims to reduce inequalities 
between and among countries.  


Hepatitis E mainly affects the population groups living in resource-poor settings and in conflict areas 
that often lack access to clean water and sanitation. Hepatitis E immunization could play a major role 
in preventing the disease in such areas with suboptimal WASH coverage.  


A recent example of how individuals in disadvantaged population groups are disproportionally 
affected is an ongoing protracted outbreak of Hepatitis E in Namibia, an upper-middle income 
country (13).  Between December 2017 and February 2020, a total of 7,247 outbreak-associated 
hepatitis E cases have been reported, with 61 deaths, including 24 pregnant or postpartum women. 
Cases are still accumulating, mainly in informal settlements with poor sanitary condition. Similarly, a 
large outbreak was reported in a displaced persons camp in Niger in 2017, closely linked to unclean 
water supply, low hygiene, and sanitation facility standards (14).   


Currently, Africa has several recent or ongoing outbreaks of HEV infection. An outbreak has been 
reported among displaced populations in northern Burkina Faso with 893 cases and 17 deaths 
between 8 September 2020 and 13 June 2021. Another outbreak is ongoing among Ethiopian 
refugees living in Gedaref State in Sudan. From 3 June to 12 August 2021, a total of 793 suspected 
Hepatitis E virus (HEV) cases including one death of a pregnant woman (CFR 0.13%) were reported 
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from three states (Gedarif, South Darfur and Kassala) in the south-east of Sudan, bordering Ethiopia, 
and Eritrea. 


In each of the above outbreaks in Africa, the use of hepatitis E vaccination was considered, but 
finally decided against due to numerous reasons (except the one in South Sudan, where discussions 
and preparations are ongoing at the time of writing).  


Implementation of hepatitis E vaccination in these less-privileged settings and populations may help 
reduce global inequity, which is a priority as per the IA2030, and to achieve SDG 10.  


Vaccination during pregnancy -- a perceived lack of data?  


In 2015, WHO recommended vaccine-use in high-risk groups, such as pregnant women in specific 
settings. These recommendations were based on high morbidity and mortality of hepatitis E in 
pregnancy, in association with indirect evidence on vaccine safety in pregnancy. HEV239 is an alum-
adjuvanted subunit vaccine (such non-live vaccines are generally believed to be safe in pregnancy; 
also see next paragraph). In addition, limited direct evidence from the Phase III clinical trial where 37 
pregnant women had been inadvertently vaccinated with hepatitis E vaccine (vs 31 in the hepatitis B 
vaccine control group), including one dose in 22 and two doses in 14, showed no major adverse 
effects. Elective abortions were reported in 19 women (51.3%) in the vaccine group and 14 women 
(45.2%) in the control group. No spontaneous abortion occurred, no serious adverse events were 
reported and the rates of adverse reactions to either vaccine were similar to those observed for the 
matched nonpregnant women. No congenital anomalies or significant difference in infant weight, 
gestational ages and length were reported (15).  


In general, the theoretical risk of serious complications conferred by inactivated or subunit vaccines 
during pregnancy is low. In 2014, the Global Advisory Committee on Vaccine Safety (GACVS) 
evaluated data on the safety of immunization of pregnant women for several inactivated and live 
attenuated vaccines. There was no evidence of adverse pregnancy outcomes from the vaccination of 
pregnant women with inactivated viruses, bacterial vaccines, or toxoids. GACVS concluded 
pregnancy should not preclude women from immunization with these vaccines, if medically 
indicated (16). 


Since issuance of the WHO position paper, additional data on vaccine safety in pregnant women 
have been generated. HEV-239 (three doses; at 0, 1 and 6 months) was used as comparator vaccine 
in a phase III human papillomavirus vaccine (HPV) trial. In the Hepatitis E vaccine control group, 981 
(26.7%) women had 1219 pregnancies in the post-vaccination observation period that extended till 
42 months after vaccination (versus 977 (26.5%) women with 1187 pregnancies in the HPV group). 
No serious adverse events, pregnancy complications or adverse infant outcomes and congenital 
anomalies that were considered to be related to either vaccine were observed in either group (in 
HEV-239 group, one baby had fetal hydronephrosis and one newborn had thalassemia – both were 
assessed as unrelated to the intervention) (17). Despite these reassuring data, dedicated studies, 
including DART studies, in pregnant women would help to overcome residual concerns.  


In conclusion, the available evidence strongly suggests that the use of subunit Hepatitis E vaccine is 
safe to use during pregnancy. The (perceived) inadequacy of data on HEV239 in pregnancy should 
not be the impeding factor for offering pregnant women vaccine-induced protection against this 
often-fatal disease that poses a clear risk to this group in disease-endemic areas. In fact, it is only 
such vaccine use that has the potential to generate data such as vaccine effectiveness against 
preventing disease and mortality in pregnant women.  
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Large global efforts are ongoing to appropriately include pregnant women in vaccine research and as 
seen in a recent example, COVID-19 vaccination, the US Advisory Committee on Immunization 
Practices, recommended even in light of the initial absence of specific pregnancy safety data beyond 
DART studies, that if a woman is part of a group (e.g., healthcare personnel) who is recommended to 
receive a COVID-19 vaccine and is pregnant, she may choose to be vaccinated.  


WHO prequalification and licensure  


Countries may decide to use any vaccine in line with the requirement and licensure issued by their 
national regulatory authority or the regulatory authority of reference.  


To assist national regulatory authorities and manufacturers, the WHO Expert Committee on 
Biological Standardization (ECBS) has issued recommendations to ensure the quality, safety and 
efficacy of hepatitis E vaccines (18). These WHO Recommendations provide guidance to NRAs and 
manufacturers on the manufacturing process, and on nonclinical and clinical aspects, to assure the 
quality, safety and efficacy of recombinant hepatitis E vaccines.  


Hecolin® is licensed by a functional national regulatory authority (NRA). The vaccine has always been 
produced under good manufacturing practice (GMP) and all lots are released with NRA approval.  


Hecolin® has not yet received WHO prequalification. While WHO advocates for prequalification of 
vaccines, such designation should not be seen as an essential prerequisite for use of vaccines at the 
country level. Though lack of such prequalification is often named as a reason for not using a 
particular vaccine in certain settings, there are many examples of vaccines being used on a large-
scale, which have not (yet) obtained WHO prequalification. One of the reasons for this is simply that 
the manufacturer has not yet applied for such prequalification.  


Nevertheless, in countries with regulatory authorities that are less stringent, or not well- functioning 
often rely on WHO prequalification assessments. Prequalification status is also an enabler of vaccine 
procurement by multiple entities and obtaining prequalification status may assist with procurement 
and reassure countries. Hence, prequalification may be expected to facilitate greater use of this 
vaccine.  


Based on recent discussions with the manufacturer, they aim to file for WHO prequalification in 
2025. In the meantime, the lack of WHO prequalification of Hecolin® should not prevent the public 
health use of this vaccine.  


(Perceived) off-label recommendations  


In the process of decision-making, hesitation by countries and their national immunization technical 
advisory groups (NITAGs) have been noted to issue recommendations that are not compliant with 
what it provided in the product label. Some countries may consider the recommendation of 
providing HEV-239 (Hecolin®) to certain subpopulations e.g. to pregnant women or individuals aged 
16 years and below as off-label recommendations. 


The vaccine is approved only for those aged 16 years or above. Hence, vaccination of children below 
16 years would be an off-label use. The issue about pregnancy is less clear. The package insert of 
Hecolin® states that “No relevant research data is available for these persons, and full consideration 
of the pros and cons should be taken to decide whether to use this product.” Hence, as per the 
manufacturer, Hecolin® is not absolutely contraindicated during pregnancy, and hence 
administration in pregnancy may not be an off-label recommendation. 
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That said, it is acceptable for a country to issue recommendations that are not completely in line 
with what is specified in the product label, if there is sufficient public health or operational reason to 
do so, provided this process is in line with their national legislation (19). Such variation between 
public health recommendations and the product label regarding the use of a vaccine requires good 
communication between regulatory bodies, public health authorities, vaccine manufacturer, health 
care providers and general public; in fact, such communication is critical.  


Going off-label should therefore not be considered as a barrier to vaccinating specific target groups 
or using alternative schedule with the hepatitis E vaccine, provided the decision is based on a 
thorough review of evidence and risk-benefit assessment. 


Context of country vaccine implementation  


WHO acknowledged the need for more comprehensive data on the use of the hepatitis E vaccine. 
Analysis of vaccination in outbreak situations could provide valuable data on safety and 
effectiveness of the vaccine as well as the age-specific attack rates to determine the age of 
vaccination.  


WHO recommended that in all situations where vaccination is deployed, that the experiences with 
the use of the HEV 239 vaccine, including the occurrence of any adverse events, should be 
documented. Draft protocols accompanying vaccine implementation to conduct supplemental public 
health research have been developed by Médecins sans Frontières and are made available on 
request.  


Product characteristics, access and availability of the vaccine  


The product is supplied in a pre-filled syringe with an approved shelf life of at least 36 months (and 
up to 45 months under appropriate storage conditions). Analysis of bulk lots as well as the final 
product showed that the vaccine is stable when stored at 30–37 °C for 2 months.  


According to the manufacturer, the lead time to vaccine production for additional doses for use 
outside of the local market is around 6 months. While the product characteristics and stability 
analysis seem amendable for use in low-resource outbreak settings, in acute circumstances, timely 
delivery of the vaccine may not be ensured.  


For ease of rapid access in outbreak and humanitarian emergency situations, global or regional 
stockpiles of HEV 239 may enable rapid deployment of the vaccine to those in urgent need. While 
waiting for global stockpile to be put in place under the ICG mechanism, MSF has established a small 
stockpile of 50,000 doses.  


Where are the knowledge gaps? 


Despite a substantive body of evidence, several data gaps remain.  


One of the issues relates to HEV genotypes. The four major genotypes that cause human disease 
(genotype 1, 2, 3 and 4) belong to one serotype. HEV genotypes 1 and 2 primarily infect humans, 
whereas genotypes 3 and 4 mainly infect mammals and cause occasional zoonotic disease in 
humans. Genotypes 1 and 2 are the most prevalent HEV genotype in Africa, with genotype 1 being 
the predominant genotype. Genotype 3 and 4 cause mainly sporadic disease in high-resource 
countries among immunosuppressed persons; outbreaks of these genotypes have been related to 
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shared animal meat consumption and been very small. Most cases of hepatitis due to genotype 4 
have been reported in mainland China.  


HEV 239 vaccine, Hecolin®, is based on a genotype 1 HEV strain. In the Phase III trial, HEV genotype 
could be studied in 13 of 23 persons who developed HEV infection (22 in the placebo group and 1 in 
the vaccine group). Of these 13 isolates (all in the placebo group), 12 were genotype 4 and one was 
genotype 1. This indicates that the protection provided by the HEV 239 vaccine in this trial was 
mainly against infection with HEV genotype 4.  


However, though human data on specific protection by HEV 239 vaccine against genotype 1, 2 or 3 
HEV infection are lacking, it is quite likely that this vaccine protects against infection with these HEV 
genotypes too. Studies in rhesus macaques have demonstrated protection by HEV 239 vaccine 
against infection with HEV genotype 1 and 4 (20). A cross-genotype conserved neutralizing 
monoclonal antibody (21) has been shown to bind recombinant E2 peptides from all four HEV 
genotypes with equivalent affinity and to neutralize infectivity of HEV genotypes 1 and 4 in cell 
culture. In a cell-culture model, sera from persons immunized with HEV239 vaccine were found to 
neutralize the infectivity of genotype 3 HEV (22, 23).  


Beyond this, the efficacy and effectiveness of schedules with less than 3 doses, the duration of 
protection following hepatitis E vaccination, the possible need for booster doses and co-
administration of hepatitis E vaccine with other vaccines remain to be assessed.  


Particularly in outbreak settings, the added benefit of implementing a vaccination intervention on 
top of or instead of WASH remains to be assessed. In 2015, WHO acknowledged that analysis of 
observational data from vaccination in outbreak situations could provide valuable data on safety and 
effectiveness of the vaccine.  


Beyond clinical trials, the vaccine has not been used outside of China. While the situation may be 
changing in the near future, with licensure in Pakistan and further regulatory processes ongoing in 
additional countries, data on vaccine use from low-resource settings, in particular Africa, would 
reassure consistency of vaccine characteristics across different populations and geographic settings.  


3. Catalyzing vaccine use- a call to action  


More substantive engagement of global, regional-level and national stakeholders is required in the 
face of the equity issues associated with HEV infection in low-resource settings.  


More efforts are needed to facilitate vaccine-use in countries who wish to implement this important 
public health intervention in the context of specific settings.  


Improving the recognition of HEV outbreaks and availability of diagnostics available to countries 
would help determine the need for public health measures. 


Generation of additional data, preferentially in conjunction with vaccine implementation, should be 
accelerated to support more robust recommendations on Hepatitis E vaccination, in particular in 
certain sub-populations. More epidemiologic data are needed, including the absolute burden of HEV 
disease in a population. Understanding the role of children under 16 year regarding transmission 
would be beneficial. In addition, better data on disease burden in various populations around the 
world and in various population subgroups, as well as cost-effectiveness analyses of vaccine use in 
different settings would be critical to implementation of hepatitis E immunization programmes. 
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Consideration should be given to ensure timely deployment and access to vaccination in order to 
mitigate the consequences of emerging or ongoing Hepatitis E circulation.  


Most notably, countries should proceed with Hepatitis E vaccine use and document their 
experiences. The programmatic experience gained and the impact assessment from these may assist 
other countries in doing the same.  


The current manufacturer is encouraged to submit a prequalification request, and other 
manufacturers should proceed with their vaccine development projects with due consideration of 
above-mentioned data needs.  


 


 


  


8.1_HepatitisE


SAGE meeting October 2021 7







Reference List  


1. GLOBAL HEPATITIS REPORT, 2017.  
https://apps.who.int/iris/bitstream/handle/10665/255016/9789241565455-
eng.pdf;jsessionid=4E496FADE4AFC18959B9F23828464065?sequence=1 , accessed 9 
September 2021). 


2. Bigna JJ, Modiyinji AF, Nansseu JR, Amougou MA, Nola M, Kenmoe S et al. Burden of 
hepatitis E virus infection in pregnancy and maternofoetal outcomes: a systematic 
review and meta-analysis. BMC Pregnancy Childbirth. 2020;20:426. doi: 
10.1186/s12884-020-03116-2. 


3. Waterborne Outbreaks of Hepatitis E: Recognition, Investigation and Control. World 
Health Organization. 2014. (www.who.int/hepatitis/publications/HepE-manual/en/, 
accessed 9 September 2021). 


4. Azman AS, Ciglenecki I, Oeser C, Said B, Tedder RS, Ijaz S. The incubation period of 
hepatitis E genotype 1: insights from pooled analyses of travellers. Epidemiol Infect. 
2018;146:1533-6. doi: 10.1017/S0950268818001097. 


5. Zhu FC, Zhang J, Zhang XF, Zhou C, Wang ZZ, Huang SJ et al. Efficacy and safety of a 
recombinant hepatitis E vaccine in healthy adults: a large-scale, randomised, double-
blind placebo-controlled, phase 3 trial. Lancet. 2010;376:895-902.  


6. Zhang J, Liu CB, Li RC, Li YM, Zheng YJ, Li YP et al. Randomized-controlled phase II 
clinical trial of a bacterially expressed recombinant hepatitis E vaccine. Vaccine. 
2009;27:1869-74.  


7. Chen Z, Lin S, Duan J, Luo Y, Wang S, Gan Z et al. Immunogenicity and safety of an 
accelerated hepatitis E vaccination schedule in healthy adults: a randomized, 
controlled, open-label, phase IV trial. ClinMicrobiolInfect. 2019;25:1133-9.  


8. Yu XY, Chen ZP, Wang SY, Pan HR, Wang ZF, Zhang QF et al. Safety and 
immunogenicity of hepatitis E vaccine in elderly people older than 65 years. Vaccine. 
2019;37:4581-6. doi: 10.1016/j.vaccine.2019.04.006. 


9. Hepatitis E vaccine: WHO position paper, May 2015.  
(www.who.int/wer/2015/wer9018.pdf , accessed 13 December 2020)2020. 


10. Vidor E, Saliou P. Le développement clinique d'un nouveau vaccin inactivé contre 
l'hépatite A. [Clinical development of a new inactivated hepatitis A vaccine]. Sante. 
1998;8:361-8.  


11. Effectiveness Trial to Evaluate Protection of Pregnant Women by Hepatitis E Vaccine 
in Bangladesh. ClinicalTrials.gov Identifier: NCT02759991. 
(https://clinicaltrials.gov/ct2/show/NCT02759991, accessed 13 December 2020)2020. 


12. Immunization Agenda 2030: A Global Strategy to Leave No One Behind. 
(www.who.int/teams/immunization-vaccines-and-biologicals/strategies/ia2030, 
accessed 9 September 2021). 


13. Bustamante ND, Matyenyika SR, Miller LA, Goers M, Katjiuanjo P, Ndiitodino K et al. 
Notes from the Field: Nationwide Hepatitis E Outbreak Concentrated in Informal 
Settlements - Namibia, 2017-2020. MMWR MorbMortalWklyRep. 2020;69:355-7.  


14. Lagare A, Ibrahim A, Ousmane S, Issaka B, Zaneidou M, Kadade G et al. Outbreak of 
Hepatitis E Virus Infection in Displaced Persons Camps in Diffa Region, Niger, 2017. 
AmJTropMedHyg. 2018;99:1055-7.  


15. Wu T, Zhu FC, Huang SJ, Zhang XF, Wang ZZ, Zhang J et al. Safety of the hepatitis E 
vaccine for pregnant women: a preliminary analysis 8. Hepatology. 2012;55:2038.  


8.1_HepatitisE


SAGE meeting October 2021 8



https://apps.who.int/iris/bitstream/handle/10665/255016/9789241565455-eng.pdf;jsessionid=4E496FADE4AFC18959B9F23828464065?sequence=1

https://apps.who.int/iris/bitstream/handle/10665/255016/9789241565455-eng.pdf;jsessionid=4E496FADE4AFC18959B9F23828464065?sequence=1

https://worldhealthorg.sharepoint.com/sites/HepatitisEvaccination/Shared%20Documents/General/SAGE%20background%20document/www.who.int/hepatitis/publications/HepE-manual/en/

https://worldhealthorg.sharepoint.com/sites/HepatitisEvaccination/Shared%20Documents/General/SAGE%20background%20document/www.who.int/wer/2015/wer9018.pdf

https://clinicaltrials.gov/ct2/show/NCT02759991

https://worldhealthorg.sharepoint.com/sites/HepatitisEvaccination/Shared%20Documents/General/SAGE%20background%20document/www.who.int/teams/immunization-vaccines-and-biologicals/strategies/ia2030





16. Global Advisory Committee on Vaccine Safety. Safety of Immunization during 
Pregnancy. A review of the evidence. World Health Organization, 2014. 
(www.who.int/vaccine_safety/publications/safety_pregnancy_nov2014.pdf, accessed 
9 September 2021). 


17. Qiao YL, Wu T, Li RC, Hu YM, Wei LH, Li CG et al. Efficacy, Safety, and Immunogenicity 
of an Escherichia coli-Produced Bivalent Human Papillomavirus Vaccine: An Interim 
Analysis of a Randomized Clinical Trial. JNatlCancer Inst. 2020;112:145-53.  


18. ECBS. Recommendations to assure the quality, safety and efficacy of recombinant 
hepatitis E vaccines.  
www.who.int/biologicals/expert_committee/POST_ECBS_2018_Recommendations_H
EP_E_vaccines.pdf?ua=1 , accessed 9 September 2021). 


19. Neels P, Southern J, Abramson J, Duclos P, Hombach J, Marti M et al. Off-label use of 
vaccines. Vaccine. 2017;35:2329-37.  


20. Li SW, Zhang J, Li YM, Ou SH, Huang GY, He ZQ et al. A bacterially expressed 
particulate hepatitis E vaccine: antigenicity, immunogenicity and protectivity on 
primates. Vaccine. 2005;23:2893-901. doi: 10.1016/j.vaccine.2004.11.064. 


21. Gu Y, Tang X, Zhang X, Song C, Zheng M, Wang K et al. Structural basis for the 
neutralization of hepatitis E virus by a cross-genotype antibody. Cell Res. 
2015;25:604-20. doi: 10.1038/cr.2015.34. 


22. Liu C, Cai W, Yin X, Tang Z, Wen G, Ambardekar C et al. An Optimized High-
Throughput Neutralization Assay for Hepatitis E Virus (HEV) Involving Detection of 
Secreted Porf2. Viruses. 2019;11. doi: 10.3390/v11010064. 


23. Li Y, Huang X, Zhang Z, Li S, Zhang J, Xia N et al. Prophylactic Hepatitis E Vaccines: 
Antigenic Analysis and Serological Evaluation. Viruses. 2020;12. doi: 
10.3390/v12010109. 


 


8.1_HepatitisE


SAGE meeting October 2021 9



https://worldhealthorg.sharepoint.com/sites/HepatitisEvaccination/Shared%20Documents/General/SAGE%20background%20document/www.who.int/vaccine_safety/publications/safety_pregnancy_nov2014.pdf

https://worldhealthorg.sharepoint.com/sites/HepatitisEvaccination/Shared%20Documents/General/SAGE%20background%20document/www.who.int/biologicals/expert_committee/POST_ECBS_2018_Recommendations_HEP_E_vaccines.pdf?ua=1

https://worldhealthorg.sharepoint.com/sites/HepatitisEvaccination/Shared%20Documents/General/SAGE%20background%20document/www.who.int/biologicals/expert_committee/POST_ECBS_2018_Recommendations_HEP_E_vaccines.pdf?ua=1










Weekly epidemiological record
Relevé épidémiologique hebdomadaire 
1ST MAY 2015, 90th YEAR / 1er MAI 2015, 90e ANNÉE
No. 18, 2015, 90, 185–200
http://www.who.int/wer


2015, 90, 185–200 No. 18


Contents


185 Hepatitis E vaccine:  
WHO position paper, May 2015


Sommaire
185 Note de synthèse: position 


de l’OMS à propos du vaccin 
contre l’hépatite E, mai 2015


185


WORLD HEALTH 
ORGANIZATION


Geneva


ORGANISATION MONDIALE 
DE LA SANTÉ


Genève


Annual subscription / Abonnement annuel
Sw. fr. / Fr. s. 346.–


05.2015
ISSN 0049-8114


Printed in Switzerland


Hepatitis E vaccine: WHO 
position paper, May 2015


Introduction
In accordance with its mandate to provide 
guidance to Member States on health pol-
icy matters, WHO issues a series of regu-
larly updated position papers on vaccines 
and vaccine combinations against diseases 
that have an international public health 
impact. These papers are concerned pri-
marily with the use of vaccines in large-
scale immunization programmes. They 
summarize essential background informa-
tion on the diseases and respective vac-
cines, and conclude with the current WHO 
position concerning their use in the global 
context. 


The papers are reviewed by external  
experts and WHO staff, and reviewed and 
endorsed by the WHO Strategic Advisory 
Group of Experts on immunization (SAGE) 
(http://www.who.int/immunization/sage/
en/). The GRADE methodology is used to 
systematically assess the quality of avail-
able evidence. A description of the process 
followed for the development of vaccine 
position papers is available at: http://www.
who.int/immunization/position_papers/
position_paper_process.pdf. 


The position papers are intended for use 
mainly by national public health officials 
and managers of immunization pro-
grammes. They may also be of interest to 
international funding agencies, vaccine 
advisory groups, vaccine manufacturers, 
the medical community, scientific media 
and the public.


This is the first WHO position paper on 
hepatitis E vaccination. It focuses pri-
marily on the available evidence concern-
ing the only hepatitis E vaccine that is 
currently licensed. Recommendations on 
the use of this hepatitis E vaccine were 
discussed by SAGE in October 2014; evi-
dence presented at this meeting can be 


Note de synthèse: position 
de l’OMS à propos du vaccin 
contre l’hépatite E, mai 2015


Introduction
Conformément à son mandat qui prévoit 
qu’elle conseille les États Membres en matière 
de politique sanitaire, l’OMS publie une série 
de notes de synthèse régulièrement mises à 
jour sur les vaccins et les associations vacci-
nales utilisables contre les maladies qui ont 
une incidence sur la santé publique interna-
tionale. Ces notes, qui portent essentiellement 
sur l’utilisation des vaccins dans les 
programmes de vaccination à grande échelle, 
résument les informations générales essen-
tielles sur les maladies et les vaccins associés, 
et présentent en conclusion la position actuelle 
de l’OMS concernant l’utilisation de ces 
vaccins dans le contexte mondial. 


Ces notes sont examinées par des experts 
externes et des membres du personnel de 
l’OMS, puis évaluées et approuvées par le 
Groupe stratégique consultatif d’experts sur la 
vaccination (SAGE) de l’OMS (http://www.who.
int/immunization/sage/fr). La méthodologie 
GRADE est utilisée pour évaluer de manière 
systématique la qualité des éléments dispo-
nibles. Une description des procédures suivies 
pour l’élaboration de ces notes se trouve à 
l’adresse: http://www.who.int/immunization/
position_papers/position_paper_process.pdf. 


Les notes de synthèse de l’OMS s’adressent 
avant tout aux responsables nationaux de la 
santé publique et aux administrateurs des 
programmes de vaccination, mais elles peuvent 
également présenter un intérêt pour les orga-
nismes internationaux de financement, les 
groupes consultatifs sur la vaccination, 
les fabricants de vaccins, le corps médical, les 
médias scientifiques et le grand public.


Le présent document est la première note de 
synthèse de l’OMS traitant de la vaccination 
contre l’hépatite E. Il porte essentiellement sur 
les données disponibles concernant le seul 
vaccin actuellement homologué contre l’hépa-
tite E. Les recommandations relatives à l’uti-
lisation de ce vaccin ont été examinées par le 
SAGE en octobre 2014; les éléments présentés 
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accessed at: http://www.who.int/immunization/sage/
meetings/2014/october/en/ 


Background


Epidemiology


Disease distribution and burden
Hepatitis E virus (HEV) is a leading cause of acute viral 
hepatitis in developing countries. A global burden of 
disease study estimated that HEV genotypes 1 and 2 ac-
count for approximately 20.1 million HEV infections, 3.4 
million symptomatic cases, 70 000 deaths, and 3000 still-
births annually.1


The epidemiology and clinical presentation of HEV in-
fection vary greatly by geographic location, based pri-
marily on differences in circulating HEV genotypes.2, 3, 4 
Hepatitis E occurring sporadically or as disease out-
breaks has been identified in at least 63 countries, of 
which about half have reported large outbreaks.4 There 
are also countries with no recorded sporadic disease or 
outbreak but where serologic evidence of past HEV in-
fection has been reported, suggesting that HEV infec-
tion may be endemic. 


HEV genotypes 1 and 2 primarily infect humans, whereas 
genotypes 3 and 4 mainly infect mammalian animals 
with occasional cross-species transmission to humans. 
Genotype 1 is the most prevalent HEV genotype and is 
widely distributed in several countries in Asia and Africa. 
Genotype 1 has also been identified among indigenous 
cases of hepatitis E in South America. In Europe, North 
America and Australia cases due to genotype 1 have  
occurred in persons who had travelled to Asia or Africa. 
The distribution of HEV genotype 2 has been focal, with 
the majority of cases reported from Mexico, Nigeria,  
Namibia and a few other West African countries.5 Despite 
the ubiquity of HEV genotype 3 in the swine population, 
clinically apparent human infections with this genotype 
have been reported almost entirely in developed coun-
tries. In recent years, HEV genotype 4 has been found to 
circulate in animals in India and China, and has been 
found in several European countries; most human cases 
of hepatitis due to HEV genotype 4 have been reported 
in mainland China and Taiwan. 


Mode of transmission 
The overall burden of disease due to hepatitis E is great-
est in parts of the world where clean drinking water is 
scarce, as faecal contamination of drinking water is a 
major route of HEV transmission.1 In these areas, HEV 
genotypes 1 and 2 predominate. Sporadic disease occurs 


lors de cette réunion peuvent être consultés à l’adresse: http://
www.who.int/immunization/sage/meetings/2014/october/en/ 


Généralités


Épidémiologie


Répartition géographique et charge de morbidité
L’infection par le virus de l’hépatite E (VHE) est l’une des causes 
principales d’hépatite virale aiguë dans les pays en développe-
ment. Une étude sur la charge de morbidité mondiale de la mala-
die a estimé que les génotypes 1 et 2 du VHE sont responsables 
chaque année de 20,1 millions d’infections, avec 3,4 millions de 
cas symptomatiques, 70 000 décès et 3000 mortinaissances.1


L’épidémiologie et les caractéristiques cliniques de l’infection 
à VHE présentent de très fortes variations géographiques, dues 
essentiellement à la circulation de génotypes différents.2, 3, 4 Au 
moins 63 pays connaissent des cas sporadiques ou des flambées 
d’hépatite E, avec des flambées de grande ampleur signalées 
dans environ la moitié d’entre eux.4 Dans certains autres pays, 
aucun cas sporadique et aucune flambée de la maladie n’ont 
été enregistrés, mais les données sérologiques indiquent une 
infection à VHE antérieure, laissant supposer que l’infection 
pourrait être endémique. 


Les génotypes 1 et 2 du virus infectent principalement les êtres 
humains, tandis que les génotypes 3 et 4 touchent essentielle-
ment les mammifères, pouvant occasionnellement franchir la 
barrière des espèces et se transmettre à l’homme. Le génotype 
1 est le plus courant. Largement répandu dans plusieurs pays 
d’Asie et d’Afrique, il a également été identifié dans des cas 
autochtones d’hépatite E en Amérique du Sud. En Europe, en 
Amérique du Nord et en Australie, des cas imputables au géno-
type 1 sont apparus chez des personnes qui avaient voyagé en 
Asie ou en Afrique. Le génotype 2 du VHE a une répartition 
focale, la majorité des cas notifiés se trouvant au Mexique, en 
Namibie, au Nigéria et dans quelques autres pays d’Afrique 
occidentale.5 Bien que le génotype 3 du VHE soit omniprésent 
dans la population porcine, des cas cliniques apparents d’infec-
tion chez l’homme par ce génotype ont été signalés, pratique-
ment tous dans les pays développés. Quant au génotype 4 du 
VHE, il a circulé ces dernières années dans la population 
animale en Inde et en Chine et a été détecté dans plusieurs 
pays européens; la plupart des cas d’hépatite dus au génotype 4 
se trouvent en Chine continentale et à Taïwan. 


Mode de transmission 
La charge de morbidité globale due à l’hépatite E est particu-
lièrement élevée dans les régions où l’eau potable fait défaut, 
la contamination fécale de l’eau de boisson étant l’une des voies 
principales de transmission du virus.1 Dans ces régions, ce sont 
les génotypes 1 et 2 qui prédominent. Les pays d’endémie sont 


1 Rein DB, Stevens GA, Theaker J, et al. The global burden of hepatitis E genotypes 1 
and 2 in 2005. Hepatology. 2012; 55(4):988–997.


2 Teshale EH, Hu DJ. Hepatitis E: Epidemiology and Prevention. World J. Hepatol. 
2011; 3(12):285–291.


3 Kamar N, Bendall R, Legrand-Abravanel F, et al. Hepatitis E. Lancet. 2012 Jun 
30;379(9835):2477–2488. 


4 Aggarwal R. The global prevalence of hepatitis E virus infection and susceptibility: 
a systematic review. Geneva: World Health Organization; 2010 (http://whqlibdoc.
who.int/hq/2010/WHO_IVB_10.14_eng.pdf).


5 Kim JH, Nelson KE, Panzner U, et al. A systematic review of the epidemiology of 
hepatitis E virus in Africa. BMC Infect Dis. 2014 Jun 5;14:308. 


1 Rein DB, Stevens GA, Theaker J, et al. The global burden of hepatitis E genotypes 1 and 2 in 
2005. Hepatology. 2012; 55(4):988–997.


2 Teshale EH, Hu DJ. Hepatitis E: Epidemiology and Prevention. World J. Hepatol. 2011; 3(12):285–
291.


3 Kamar N, Bendall R, Legrand-Abravanel F, et al. Hepatitis E. Lancet. 2012 Jun 30;379(9835):2477–
2488. 


4 Aggarwal R. The global prevalence of hepatitis E virus infection and susceptibility: a systematic 
review. Genève, Organisation mondiale de la Santé, 2010 (http://whqlibdoc.who.int/hq/2010/
WHO_IVB_10.14_eng.pdf).


5 Kim JH, Nelson KE, Panzner U, et al. A systematic review of the epidemiology of hepatitis E virus 
in Africa. BMC Infect Dis. 2014 Jun 5;14:308. 
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in endemic countries, with periodic large epidemics 
usually related to contamination of water sources. In 
the industrialized countries, where the disease burden 
is much lower, zoonotic transmission, mainly through 
consumption of uncooked or undercooked meat, is con-
sidered to be a possible mode of transmission and HEV 
genotype 3 is the predominant genotype.3 The mode of 
transmission of HEV genotype 4 is also believed to be 
mainly through consumption of infected animal meat. 
There is no evidence of sexual transmission of HEV.3 
During pregnancy HEV is transmitted from mother to 
fetus and results in poor fetal outcomes.6 Transfusion 
transmission of HEV occurs and is well documented; 
however its contribution to the overall disease burden 
is limited.3, 7, 8 


Endemic/epidemic patterns
In developing countries, where HEV genotypes 1 and 2 
are the causes of hepatitis E, the disease mainly affects 
young adults (aged 15–39 years), with preponderance in 
males. In pregnant women, hepatitis caused by HEV 
genotype 1 has a high mortality rate. The ratio of symp-
tomatic to asymptomatic infection has been estimated 
to range from 1:2 to 1:10 or more in outbreak settings 
and may be dependent on age at infection. HEV infec-
tion occurs in children and the probability of symp-
tomatic disease increases with age.9 During waterborne 
outbreaks, children may develop severe hepatitis E as 
a result of co-infection with hepatitis A virus.10  
Although waterborne HEV outbreaks can result in large 
numbers of cases over a short period of time, most hepa-
titis E cases in developing countries occur as part of 
smaller clusters or result from sporadic transmission. The 
risk factors for sporadic hepatitis E are less well under-
stood, although water contamination may play a role. 


Waterborne hepatitis E outbreaks have been reported 
from at least 30 countries from 3 continents (Asia,  
Africa and North America [Mexico]); all of these out-
breaks were caused by HEV genotypes 1 or 2. Large 
waterborne hepatitis E outbreaks frequently occur in 
the Indian subcontinent.11 In recent years, there have 
been numerous outbreaks caused by HEV genotype 1 
in camps for displaced persons (refugees) in Africa,  
resulting in substantial morbidity and mortality. Per-
sons living in such camps may not have adequate access 
to clean water and sanitation, leading to high risk of 
exposure to an infectious dose of the virus. There is 


sujets à des cas sporadiques de la maladie, ainsi que des épidé-
mies périodiques de grande ampleur, généralement imputables à 
la contamination des sources d’eau. Dans les pays industrialisés, 
où la charge de la maladie est beaucoup plus faible, la transmis-
sion zoonotique, liée essentiellement à la consommation de 
viande non cuite ou insuffisamment cuite, est considérée comme 
un mode de transmission possible et le génotype 3 du VHE est 
prédominant.3 Il semblerait que le génotype 4 soit également 
transmis par la consommation de viande provenant d’animaux 
infectés. Rien n’indique que le VHE puisse être transmis par voie 
sexuelle.3 Au cours de la grossesse, le VHE est transmis de la 
mère à l’enfant et entraîne un risque accru d’issue fœtale défa-
vorable.6 La transmission transfusionnelle du VHE existe égale-
ment et est bien connue; toutefois, sa contribution à la charge de 
morbidité globale de l’hépatite E reste limitée.3, 7, 8


Tendances endémiques/épidémiques 
Dans les pays en développement, où l’hépatite E est imputable 
aux génotypes 1 et 2, la maladie touche principalement les 
jeunes adultes (âgés de 15 à 39 ans), avec une prépondérance 
chez les sujets de sexe masculin. Chez les femmes enceintes, 
l’infection par le génotype 1 du VHE est associée à une morta-
lité élevée. Le rapport entre infections symptomatiques et 
asymptomatiques varie entre 1/10 et 1/2, voire plus en situation 
de flambée, et pourrait dépendre de l’âge au moment de l’infec-
tion. L’infection à VHE touche aussi les enfants et la probabilité 
qu’elle soit symptomatique augmente avec l’âge.9 Lors des flam-
bées à transmission hydrique, les enfants peuvent présenter une 
hépatite E grave du fait d’une co-infection par le virus de l’hépa-
tite A.10 Bien qu’un grand nombre de cas puisse apparaître sur 
une courte période lors de flambées à transmission hydrique, la 
plupart des cas dans les pays en développement sont associés à 
des petits groupes de cas ou à une transmission sporadique. Les 
facteurs de risque de l’hépatite E sporadique sont moins bien 
compris, mais ils pourraient être liés à la contamination de l’eau. 


Des flambées d’hépatite E à transmission hydrique ont été signa-
lées dans au moins 30 pays sur 3 continents (Asie, Afrique et 
Amérique du Nord [Mexique]); elles étaient toutes dues aux géno-
types 1 ou 2 du VHE. Le sous-continent indien est fréquemment 
sujet à des flambées de grande ampleur d’hépatite E à transmission 
hydrique.11 Ces dernières années, de nombreuses flambées dues au 
génotype 1 se sont déclarées dans des camps de personnes dépla-
cées (réfugiés) en Afrique, entraînant une morbidité et une morta-
lité importantes. Les résidents de ces camps ne disposent pas 
toujours d’un accès à une eau potable salubre ni à un système 
d’assainissement adéquat, et leur risque d’exposition à une dose 
infectieuse du virus est donc élevé. Certains éléments semblent 


6 Khuroo MS, Kamili S. Aetiology, clinical course and outcome of sporadic acute viral 
hepatitis in pregnancy.J Viral Hepat. 2003 Jan;10(1):61–69


7 Hewitt PE, Ijaz S, Brailsford SR, Brett R, et al. 2. Hepatitis E virus in blood compo-
nents: a prevalence and transmission study in southeast England. Lancet 2014; 
384:1766–1773.


8 Huzly D, Umhau M, Bettinger D, et al. Transfusion-transmitted hepatitis E in Ger-
many, 2013. Euro Surveill 2014; 19:20812.


9 Verghese VP, Robinson JL. A systematic review of hepatitis E virus infection in child-
ren. Clin Infect Dis. 2014 Sep 1;59(5):689–697.


10 Arora NK, Nanda SK, Gulati S, et al. Acute viral hepatitis types E, A, and B singly and 
in combination in acute liver failure in children in northern India. J. Med Virol. 1996; 
48(3):215–221.


11 Hepatitis E Vaccine Working Group. Hepatitis E: epidemiology and disease burden. 
Geneva, World Health Organization, 2014 (http://www.who.int/immunization/
sage/meetings/2014/october/1_HEV_burden_paper_final_03_Oct_14_yellow_
book.pdf?ua=1, accessed December 2014).


6 Khuroo MS, Kamili S. Aetiology, clinical course and outcome of sporadic acute viral hepatitis in 
pregnancy.J Viral Hepat. 2003 Jan;10(1):61–69.


7 Hewitt PE, Ijaz S, Brailsford SR, Brett R, et al. 2. Hepatitis E virus in blood components: a preva-
lence and transmission study in southeast England. Lancet 2014; 384:1766–1773.


8 Huzly D, Umhau M, Bettinger D, et al. Transfusion-transmitted hepatitis E in Germany, 2013. 
Euro Surveill 2014; 19:20812.


9 Verghese VP, Robinson JL. A systematic review of hepatitis E virus infection in children. Clin In-
fect Dis. 2014 Sep 1;59(5):689–697.


10 Arora NK, Nanda SK, Gulati S, et al. Acute viral hepatitis types E, A, and B singly and in combi-
nation in acute liver failure in children in northern India. J. Med Virol. 1996; 48(3):215–221.


11 Hepatitis E Vaccine Working Group. Hepatitis E: epidemiology and disease burden. Genève, 
Organisation mondiale de la Santé, 2014 (http://www.who.int/immunization/sage/mee-
tings/2014/october/1_HEV_burden_paper_final_03_Oct_14_yellow_book.pdf?ua=1, consulté 
en décembre 2014).
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some evidence that other modes, including person-to-
person transmission, may contribute to the prolonga-
tion of outbreaks, particularly in displaced popula-
tions.12 There is anecdotal evidence that hepatitis E 
occurs among health-care workers from developed 
countries who respond to outbreaks in such situations. 


In industrialized countries HEV genotype 3 is the main 
cause of hepatitis E, and disease is more common in 
older adults. There is significant preponderance 
in males (about two-thirds of cases).13 Hepatitis E due 
to HEV genotype 3 occurs in areas where genotypes 1 
and 2 are not endemic. In these areas genotype 1 infec-
tion occurs only as a result of importation by travellers 
from countries where it is prevalent. Imported cases 
are nearly all in the travellers themselves though a few 
occasional cases have resulted from secondary trans-
mission.


HEV genotype 4 disease is prevalent in mainland China 
and Taiwan, and isolated cases have occurred in some 
European countries. There are limited data on the clin-
ical presentation of disease caused by HEV genotype 4; 
it is believed to be similar, though milder, than disease 
caused by HEV genotypes 1 or 2. 


Large outbreaks of hepatitis E have not been reported 
from developed countries. However, a few small clusters 
of cases associated with foodborne transmission have 
occurred in Europe and Japan.14


Pathogen
HEV is an RNA virus and is a member of the Hepeviri-
dae family. It has 4 known genotypes that infect mam-
malian hosts (genotypes 1, 2, 3 and 4), and which belong 
to a single serotype. The viral genome contains 3 open 
reading frames (ORF1–3). Of these, ORF2 codes for the 
viral capsid protein which is the target of neutralizing 
antibodies against HEV.15 The virus is relatively stable 
in the environment;16 it is sensitive to heat, chlorination 
and ultraviolet light.17, 18


Disease
The clinical features of hepatitis E (all genotypes) are 
similar to those of acute viral hepatitis caused by other 
hepatotropic viruses. However, in immunocompetent 
persons, acute illness is infrequent and often mild. The 


indiquer que d’autres modes de transmission, y compris la trans-
mission interhumaine, pourraient contribuer à une prolongation 
des flambées, en particulier dans les populations déplacées.12 
Certaines observations empiriques font état de cas d’hépatite E 
apparus chez des agents de santé venus de pays développés pour 
lutter contre une flambée dans un tel contexte. 


Dans les pays industrialisés, le génotype 3 du VHE est le prin-
cipal responsable des cas d’hépatite E et la maladie est plus 
fréquente chez les personnes âgées, avec une prépondérance 
marquée chez les hommes (environ deux tiers des cas).13 L’hé-
patite E imputable au génotype 3 est présente dans les régions 
où les génotypes 1 et 2 ne sont pas endémiques. Dans ces 
régions, les cas d’infection par le génotype 1 résultent tous 
d’une importation du virus par des voyageurs en provenance 
de pays où il est prévalent. Ces cas importés concernent presque 
tous les voyageurs eux-mêmes, même si quelques cas occasion-
nels résultent d’une transmission secondaire.


La maladie due au génotype 4 du VHE touche essentiellement 
la Chine continentale et Taïwan, avec quelques cas isolés dans 
certains pays européens. Il n’existe que peu de données sur les 
caractéristiques cliniques de la maladie due au génotype 4; il 
semblerait qu’elles soient comparables à celles de la maladie 
induite par les génotypes 1 ou 2, quoique moins virulentes. 


Dans les pays développés, aucune flambée de grande ampleur 
d’hépatite E n’a été signalée. Cependant, quelques petits groupes 
de cas, associés à une transmission par voie alimentaire, sont 
survenus en Europe et au Japon.14


Agent pathogène
Le virus de l’hépatite E est un virus à acide ribonucléique (ARN) 
de la famille des Hepeviridæ. Quatre génotypes infectant les hôtes 
mammifères (génotypes 1, 2, 3 et 4) sont connus, appartenant 
tous à un sérotype unique. Le génome du virus comporte 3 cadres 
de lecture ouverts (ORF 1-3), le deuxième (ORF2) étant celui qui 
code la protéine de capside virale ciblée par les anticorps neutra-
lisants dirigés contre le VHE.15 Le virus est relativement stable 
dans les conditions environnementales16 et est sensible à la 
chaleur, à la chloration et aux ultraviolets.17, 18 


Maladie
Les caractéristiques cliniques de l’hépatite E (tous génotypes 
confondus) sont analogues à celles de l’hépatite virale aiguë 
provoquée par d’autres virus hépatotropiques. Cependant, chez 
les sujets immunocompétents, les cas de maladie aiguë sont peu 


12 Teshale EH, Grytdal SP, Howard C, et al. Evidence of person-to-person transmission 
of hepatitis E virus during a large outbreak in Northern Uganda. Clin Infect Dis. 
2010 Apr 1;50(7):1006–1010.


13 Nelson KE, Kmush B, Labrique AB. The epidemiology of hepatitis E virus infections 
in developed countries and among immunocompromised patients. Expert Rev Anti 
Infect Ther. 2011 Dec;9(12):1133–1148. 


14 Matsuda H, Okada K, Takahashi K, Mishiro S. Severe hepatitis E virus infection after 
ingestion of uncooked liver from a wild boar. J Infect Dis. 2003 Sep 15;188(6):944.


15 Bradley DW. Hepatitis E virus: a brief review of the biology, molecular virology, and 
immunology of a novel virus. J Hepatol. 1995;22(1 Suppl):140–145.


16 Clemente-Casares P, Pina S, Buti M, et al. Hepatitis E virus epidemiology in indus-
trialized countries. Emerg Infect Dis. 2003 Apr;9(4):448–454.


17 Albinana-Gimenez N, Clemente-Casares P, Bofill-Mas S, et al. Distribution of human 
polyomaviruses, adenoviruses, and hepatitis E virus in the environment and in a 
drinking-water treatment plant. Environ Sci Technol. 2006 Dec 1;40(23):7416–
7422.


18 Girones R, Carratalà A, Calgua B, et al. Chlorine inactivation of hepatitis E virus and 
human adenovirus 2 in water. J Water Health. 2014; 12(3): 436–442.


12 Teshale EH, Grytdal SP, Howard C, et al. Evidence of person-to-person transmission of hepatitis 
E virus during a large outbreak in Northern Uganda. Clin Infect Dis. 2010 Apr 1;50(7):1006–
1010.


13 Nelson KE, Kmush B, Labrique AB. The epidemiology of hepatitis E virus infections in developed 
countries and among immunocompromised patients. Expert Rev Anti Infect Ther. 2011 
Dec;9(12):1133–1148. 


14 Matsuda H, Okada K, Takahashi K, Mishiro S. Severe hepatitis E virus infection after ingestion 
of uncooked liver from a wild boar. J Infect Dis. 2003 Sep 15;188(6):944.


15 Bradley DW. Hepatitis E virus: a brief review of the biology, molecular virology, and immuno-
logy of a novel virus. J Hepatol. 1995;22(1 Suppl):140–145.


16 Clemente-Casares P, Pina S, Buti M, et al. Hepatitis E virus epidemiology in industrialized 
countries. Emerg Infect Dis. 2003 Apr;9(4):448–454.


17 Albinana-Gimenez N, Clemente-Casares P, Bofill-Mas S, et al. Distribution of human polyoma-
viruses, adenoviruses, and hepatitis E virus in the environment and in a drinking-water treat-
ment plant. Environ Sci Technol. 2006 Dec 1;40(23):7416–7422.


18 Girones R, Carratalà A, Calgua B, et al. Chlorine inactivation of hepatitis E virus and human 
adenovirus 2 in water. J Water Health. 2014; 12(3): 436–442.
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incubation period ranges from 15 to 60 days, with a 
mean of 40 days.19 HEV-infected persons exhibit a wide 
clinical spectrum, ranging from asymptomatic infection 
through acute icteric hepatitis to fulminant hepatitis. 
Infection with HEV genotype 1 is associated more often 
with fulminant hepatitis and death in pregnant women 
and persons with pre-existing chronic liver disease. The 
extent to which such severe disease occurs with geno-
types 2 and 4 is not well documented. In regions where 
the disease is mainly caused by genotype 3, HEV causes 
severe disease including chronic hepatitis E in immu-
nocompromised persons. Chronic infections do not  
occur in otherwise healthy individuals. Studies in non-
human primates have shown a relationship between the 
dose of viral inoculum and the host’s immunological 
response and degree of liver injury.20


Certain population subgroups are at greater risk for 
severe disease following HEV infection. These include 
pregnant women, persons with pre-existing liver dis-
ease and immunosuppressed persons.11 Due to the na-
ture of their living conditions, including overcrowding 
and poor hygiene, displaced persons and refugees ex-
perience the highest attack rates whenever outbreaks 
occur.


Travellers from industrialized countries to areas where 
hepatitis E is endemic are at risk of exposure to the 
virus if water sources are contaminated. 


During epidemics, fulminant hepatitis E occurs with 
a disproportionately high rate among pregnant 
women.6, 21, 22 The disease is typically most severe during 
the third trimester of pregnancy.23, 24 While in the gen-
eral population mortality from hepatitis E ranges from 
0.1% to 4%, among women in the third trimester of 
pregnancy, it can range from 10% to 50%. The exact 
mechanism responsible for the disproportionately high 
mortality among pregnant women is unclear.25 The 
causes of death include fulminant liver failure and ob-
stetric complications including excessive bleeding.21 
HEV genotype 1 infection during pregnancy is also as-
sociated with poor fetal outcomes including miscar-
riage, premature delivery, and stillbirths.11


Persons with pre-existing chronic liver disease are 
prone to develop severe hepatitis following HEV infec-
tion. Those with advanced liver disease, including cir-
rhosis, may develop acute hepatic failure when infected 
with HEV.11 The burden of HEV-induced acute liver 


fréquents et souvent bénins. La période d’incubation varie de 15 
à 60 jours, avec une moyenne de 40 jours.19 Le tableau clinique 
des personnes infectées est vaste, allant de l’infection asympto-
matique à l’hépatite fulminante en passant par l’ictère aigu. Chez 
les femmes enceintes et les personnes souffrant d’une maladie 
hépatique chronique préexistante, le génotype 1 du VHE est le 
plus susceptible d’entraîner une hépatite fulminante et le décès 
du patient. La probabilité que l’infection évolue en maladie grave 
est mal connue pour les génotypes 2 et 4. Dans les régions où 
l’hépatite E est essentiellement due au génotype 3, l’infection peut 
mener à une maladie grave, y compris une hépatite E chronique, 
chez les sujets immunodéprimés. Aucune infection chronique 
n’est sinon observée chez les sujets sains. Des études sur des 
primates non humains ont démontré qu’il existe une relation 
entre la dose de l’inoculum viral et la réaction immunologique 
de l’hôte, ainsi que l’ampleur des lésions hépatiques.20


Certains sous-groupes de population présentent un risque accru 
de maladie grave suite à une infection par le VHE, notamment 
les femmes enceintes, les personnes atteintes d’une affection 
hépatique préexistante et les sujets immunodéprimés.11 De par 
leurs conditions de vie, en particulier le surpeuplement et les 
mauvaises conditions d’hygiène qui caractérisent leur quoti-
dien, les personnes déplacées et les réfugiés enregistrent le plus 
fort taux d’atteinte lors des flambées.


Les voyageurs en provenance de pays industrialisés se rendant 
dans des zones d’endémie de l’hépatite E risquent d’être expo-
sés au virus si les sources d’eau sont contaminées. 


En situation d’épidémie, les taux d’hépatite E fulminante sont 
disproportionnellement élevés chez les femmes enceintes.6, 21, 22 En 
général, la maladie est particulièrement grave lorsqu’elle survient 
au troisième trimestre de la grossesse.23, 24 Alors que dans la popu-
lation générale, le taux de mortalité induit par l’hépatite E varie 
de 0,1% à 4%, il est de 10% à 50% chez les femmes enceintes 
atteintes lors du troisième trimestre de grossesse. Le mécanisme 
précis responsable de ce taux de mortalité disproportionné des 
femmes enceintes est mal compris.25 Parmi les causes de morta-
lité figurent l’insuffisance hépatique fulminante et les complica-
tions obstétricales, telles que les hémorragies.21 L’infection par le 
génotype 1 du VHE pendant la grossesse est également associée 
à une issue fœtale défavorable, notamment des fausses couches, 
accouchements avant terme ou mortinaissances.11


L’infection à VHE est susceptible de provoquer une hépatite 
grave chez les sujets atteints d’une affection hépatique chro-
nique préexistante. Ceux qui ont une maladie du foie à un stade 
avancé, comme une cirrhose, peuvent présenter une insuffisance 
hépatique aiguë suite à l’infection par le VHE.11 La charge de 


19 Viswanthan R, Infectious hepatitis in Delhi 1955-56 .Epidemiology. Indian J Med 
Res 1957,x1v, Suppl.1-29.


20 Tsarev SA, Tsareva TS, Emerson SU, et al. Infectivity titration of a prototype strain of 
hepatitis E virus in cynomolgus monkeys. J Med Virol. 1994 Jun;43(2):135–142.


21 Tsega E, Krawczynski K, Hansson BG, et al. Hepatitis E virus infection in pregnancy 
in Ethiopia. Ethiop Med J. 1993 Jul;31(3):173–181.


22 Ramalingaswami V, Purcell RH. Waterborne non-A, non-B hepatitis. Lancet. 
1988;1(8585): 571–573.


23 Kumar A, Beniwal M, Kar P, et al. Hepatitis E in pregnancy. Int J Gynaecol Obstet. 
2004;85(3): 240–244.


24 Khuroo MS, Kamili S. Aetiology and prognostic factors in acute liver failure in India. 
J Viral Hepat. 2003 May;10(3):224–231.


25 Navaneethan U, Al Mohajer M, Shata MT. Hepatitis E and pregnancy: understan-
ding the pathogenesis. Liver Int. 2008 Nov;28(9):1190–1199.


19 Viswanthan R, Infectious hepatitis in Delhi 1955-56 .Epidemiology. Indian J Med Res 1957,x1v, 
Suppl.1-29.


20 Tsarev SA, Tsareva TS, Emerson SU, et al. Infectivity titration of a prototype strain of hepatitis E 
virus in cynomolgus monkeys. J Med Virol. 1994 Jun;43(2):135–142.


21 Tsega E, Krawczynski K, Hansson BG, et al. Hepatitis E virus infection in pregnancy in Ethiopia. 
Ethiop Med J. 1993 Jul;31(3):173–181.


22 Ramalingaswami V, Purcell RH. Waterborne non-A, non-B hepatitis. Lancet. 1988;1(8585): 
571–573.


23 Kumar A, Beniwal M, Kar P, Sharma JB, et al. Hepatitis E in pregnancy. Int J Gynaecol Obstet. 
2004;85(3): 240–244.


24 Khuroo MS, Kamili S. Aetiology and prognostic factors in acute liver failure in India. J Viral Hepat. 
2003 May;10(3):224–231.


25 Navaneethan U, Al Mohajer M, Shata MT. Hepatitis E and pregnancy: understanding the pa-
thogenesis. Liver Int. 2008 Nov;28(9):1190–1199.
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failure in patients with pre-existing chronic liver disease 
is unknown. 


HEV infection in persons who receive immunosuppres-
sive treatment following solid organ or bone marrow 
transplantation and persons with severe immunodefi-
ciency of other origins is associated with risk of pro-
gression to chronic hepatitis E.26 HIV-infected patients 
are not at higher risk for HEV infection; the number of 
acute infections in these populations is low and very 
few chronic cases have been reported.27, 28, 29


Immunosuppressed persons, in particular solid organ 
transplant recipients receiving immunosuppressive med-
ication, may fail to clear the virus after primary infection, 
leading to chronic HEV infection (lasting >6 months). 
The clinical manifestation and progression of chronic 
hepatitis E are variable; some cases progress to signifi-
cant fibrosis in a relatively short period of time. 


Recent large outbreaks have occurred among displaced 
persons in Sudan, Chad, and Uganda.5, 30, 31 The first  
serologically confirmed outbreak documented in Africa 
occurred among Angolan refugees in Namibia in 1983. 
During a recent outbreak in northern Uganda, a high 
mortality rate was recorded among children <2 years 
of age;30 however, the cause of death in these children 
was not verified. As in the outbreak in northern Uganda 
in 2007, the Sudanese outbreak also started during the 
rainy season with high attack rates (7.4%) among camp 
residents and high mortality among pregnant women 
(10.4%).31 A sero-survey conducted during this outbreak 
showed that more than half of residents had no evi-
dence of recent or past HEV infection, suggesting that 
these persons remained uninfected. Both the Ugandan 
and South Sudanese outbreaks lasted well over a year, 
indicating that prevention and control efforts in such 
outbreaks can be challenging. 


Diagnosis and treatment
The biochemical laboratory abnormalities in acute hep-
atitis E are similar to those in acute hepatitis caused by 
other viruses. Laboratory diagnosis of recent HEV infec-
tion is based on detection of HEV-specific IgM antibod-
ies, recent appearance or several-fold increase in titres 
of specific IgG antibodies or detection of HEV RNA in 
blood samples.32 However, the performance characteris-
tics (sensitivity and specificity) of various currently 


morbidité liée aux insuffisances hépatiques aiguës induites par 
le VHE chez les patients atteints d’une affection hépatique chro-
nique préexistante n’est pas connue.


Chez les personnes qui suivent un traitement immunosuppres-
seur suite à une transplantation d’organes solides ou une greffe 
de moelle osseuse ou qui présentent une immunodéficience 
sévère pour d’autres raisons, l’infection par le VHE est associée 
à un risque accru de progression de la maladie en hépatite E 
chronique.26 Les patients infectés par le VIH ne présentent pas 
de risque accru d’infection par le VHE; le nombre de cas d’in-
fections aiguës dans cette population est faible et très peu de 
cas chroniques ont été signalés.27, 28, 29


Il arrive que les sujets immunodéprimés, en particulier les 
bénéficiaires de greffes d’organes solides traités par des médi-
caments immunosuppresseurs, ne parviennent pas à éliminer 
le virus après la primo-infection, donnant lieu à une infection 
à VHE chronique (durant >6 mois). L’évolution et les manifes-
tations cliniques de l’hépatite E chronique varient; certains cas 
aboutissent assez rapidement à une fibrose importante. 


Des flambées de grande ampleur ont récemment touché des 
populations déplacées en Ouganda, au Soudan et au Tchad.5, 30, 31 
La première flambée sérologiquement confirmée enregistrée en 
Afrique, en 1983, a frappé une population de réfugiés angolais 
en Namibie. Lors d’une récente flambée dans le nord de l’Ou-
ganda, un fort taux de mortalité des enfants de <2 ans a été 
enregistré;30 toutefois, la cause de ces décès n’a pas été vérifiée. 
À l’instar de la flambée qui a sévi dans le nord de l’Ouganda en 
2007, celle qui est apparue au Soudan a commencé pendant la 
saison des pluies, avec un taux d’atteinte élevé des résidents des 
camps de réfugiés (7,4%) et un fort taux de mortalité (10,4%) chez 
les femmes enceintes.31 Une enquête sérologique réalisée durant la 
flambée a montré que plus de la moitié des résidents ne présen-
taient aucun signe d’infection à VHE récente ou plus ancienne, 
semblant indiquer qu’ils avaient été épargnés par l’infection. Les 
flambées en Ouganda et au Soudan du Sud ont toutes 2 duré plus 
d’un an, reflétant les difficultés pouvant être rencontrées dans les 
activités de prévention et de lutte contre de telles flambées. 


Diagnostic et traitement
Les anomalies biochimiques relevées en laboratoire pour les 
cas d’hépatite E aiguë sont semblables à celles des hépatites 
aiguës induites par d’autres virus. Le diagnostic en laboratoire 
d’une infection à VHE récente repose sur la détection des anti-
corps IgM spécifiques du VHE, l’apparition récente ou la multi-
plication du titre d’anticorps IgG spécifiques, ou la détection 
de l’ARN du virus dans des échantillons de sang.32 Cependant, 
les caractéristiques de performance (sensibilité et spécificité) 


26 Kamar N, Selves J, Mansuy JM, et al. Hepatitis E virus and chronic hepatitis in organ-
transplant recipients. N Engl J Med. 2008 Feb 21;358(8):811–817. 


27 Robbins A, Lambert D, Ehrhard F, et al. Severe acute hepatitis E in an HIV infected 
patient: Successful treatment with ribavirin. J Clin Virol. 2014;60(4): 422–423.


28 Fujiwara S, Yokokawa Y, Morino K, et al. Chronic hepatitis E: a review of the litera-
ture. J Viral Hepat. 2014 Feb;21(2):78–89.


29 Crum-Cianflone NF, Curry J, Drobeniuc J, et al. Hepatitis E virus infection in HIV- 
infected persons. Emerg Infect Dis 2012; 18:502–506.


30 Teshale EH, Howard CM, Grytdal SP, et al. Hepatitis E epidemic, Uganda. Emerg 
Infect Dis. 2010 Jan;16(1):126–129.


31 Thomson K, Dvorzak JL, Lagu J, et al. Investigation of Hepatitis E outbreak among 
refugees – Upper Nile, South Sudan, 2012-2013. MMWR. 2013; 62(29); 581–586.


32 Khudyakov Y, Kamili S. Serological diagnostics of hepatitis E virus infection. Virus 
Res. 2011 Oct;161(1):84–92.


26 Kamar N, Selves J, Mansuy JM, et al. Hepatitis E virus and chronic hepatitis in organ-transplant 
recipients. N Engl J Med. 2008 Feb 21;358(8):811–817. 


27 Robbins A, Lambert D, Ehrhard F, et al. Severe acute hepatitis E in an HIV infected patient: 
Successful treatment with ribavirin. J Clin Virol. 2014;60(4): 422–423.


28 Fujiwara S, Yokokawa Y, Morino K, et al. Chronic hepatitis E: a review of the literature. J Viral 
Hepat. 2014 Feb;21(2):78–89.


29 Crum-Cianflone NF, Curry J, Drobeniuc J, et al. Hepatitis E virus infection in HIV-infected persons. 
Emerg Infect Dis 2012; 18:502–506.


30 Teshale EH, Howard CM, Grytdal SP, et al. Hepatitis E epidemic, Uganda. Emerg Infect Dis. 2010 
Jan;16(1):126–129.


31 Thomson K, Dvorzak JL, Lagu J, et al. Investigation of Hepatitis E outbreak among refugees – 
Upper Nile, South Sudan, 2012-2013. MMWR. 2013; 62(29); 581–586.


32 Khudyakov Y, Kamili S. Serological diagnostics of hepatitis E virus infection. Virus Res. 2011 
Oct;161(1):84–92.
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available commercial assays for anti-HEV antibodies are 
suboptimal. In one study that compared 6 different as-
says, sensitivity of the individual assays ranged from 
72% to 98%, and specificity from 78% to 96%; further, 
the kappa coefficients for agreement between results of 
various pairs of tests varied from 0.42 to 0.80.33


There are no WHO guidelines on treatment of hepatitis 
E. Treatment for acute hepatitis E is generally support-
ive. Chronic hepatitis E in solid organ transplant  
recipients receiving immunosuppressive medication has 
been successfully treated by withdrawal or reduction of 
immunosuppressive drugs, administration of ribavirin, 
administration of interferon or a combination of these 
measures.34, 35


Naturally-acquired immunity
Past HEV infection is characterized by the presence of 
specific IgG antibodies against viral capsid protein, 
which may confer protection against reinfection; how-
ever, the protective titre and the duration of its persis-
tence are uncertain. In Kashmir, serological follow-up 
of 47 persons known to have had hepatitis E during the 
1978 outbreak found that 47% had detectable anti-HEV 
IgG 14 years after infection.36 In another follow-up 
study, 100% of persons maintained evidence of past in-
fection 5 years later.37 However, the significance of the 
persistence of antibodies is not clear as the subjects 
studied were living in hyperendemic areas where the 
possibility of multiple reinfections cannot be ruled out. 


The observations that the prevalence of anti-HEV IgG 
in the population does not reach the very high levels 
observed for hepatitis A, and that attack rates are high-
est among young to middle-aged adults, suggest that 
infection during early life may not confer lifetime pro-
tection, or that infections usually occur later in life. 
Interpretation of these findings is complicated by the 
recurrence of outbreaks in countries where previous 
epidemics would be expected to have resulted in a level 
of population immunity sufficient to prevent future out-
breaks. The duration of anti-HEV IgG and the protec-
tion conferred by naturally-acquired antibodies have 
important implications for long term vaccine efficacy. 


Vaccine
At least 11 experimental HEV vaccines have been eval-
uated in non-human primates with virus challenge. 
However, only 2 such vaccines progressed to clinical 
trials in humans, of which one, Hecolin®, has been  
developed and is manufactured by Xiamen Innovax  


des différents tests disponibles dans le commerce pour le dépis-
tage des anticorps anti-VHE demeurent insuffisantes. Dans une 
étude comparative portant sur 6 tests de dépistage différents, 
la sensibilité de ces derniers variait entre 72% et 98%, avec une 
spécificité allant de 78% à 96%; par ailleurs, les coefficients 
kappa de concordance des résultats entre différentes paires de 
tests se situaient entre 0,42 et 0,80.33


Aucune directive sur le traitement de l’hépatite E n’a été émise 
par l’OMS. Pour l’hépatite E aiguë, un traitement symptoma-
tique d’appoint est généralement utilisé. Chez les bénéficiaires 
d’une greffe d’organe solide traités par des médicaments immu-
nosuppresseurs, le traitement de l’hépatite E chronique par 
arrêt ou réduction des immunosuppresseurs, par administra-
tion de ribavirine ou d’interférons, ou par une approche asso-
ciant ces mesures, a donné des résultats concluants.34, 35


Immunité acquise naturellement
Tout antécédent d’infection par le VHE se caractérise par la 
présence d’anticorps IgG spécifiques dirigés contre la protéine de 
capside virale, pouvant conférer une protection contre la réinfec-
tion; toutefois, le titre d’anticorps nécessaires et la durée de cette 
protection sont incertains. Au Cachemire, un suivi sérologique de 
47 personnes qui avaient contracté l’hépatite E pendant la flambée 
de 1978 a montré que 47% d’entre elles présentaient des taux détec-
tables d’anticorps IgG anti-VHE 14 ans après l’infection.36 Dans 
une autre étude de suivi, les signes d’infection étaient encore 
présents chez 100% des participants 5 ans après l’infection.37 Toute-
fois, on ne sait pas si cette persistance des anticorps est significa-
tive car les sujets étudiés vivaient dans des zones d’hyperendémie, 
où l’on ne peut exclure la possibilité de réinfections multiples. 


Étant donné que la prévalence des anticorps IgG antiVHE dans 
la population n’atteint pas les niveaux très élevés observés pour 
l’hépatite A et que les jeunes adultes et les adultes d’âge moyen 
sont les plus atteints par la maladie, il semblerait qu’une infec-
tion contractée en début de vie ne confère pas de protection à 
vie, ou que l’infection soit plus probable à un âge plus avancé. 
L’interprétation de ces résultats est compliquée par la résur-
gence de flambées dans des pays où l’on aurait pu s’attendre, 
en raison d’épidémies précédentes, à ce que l’immunité de la 
population soit suffisante pour prévenir de telles flambées. 
La durée de persistance des IgG anti-VHE et la protection confé-
rée par les anticorps acquis naturellement ont une incidence 
importante sur l’efficacité vaccinale à long terme. 


Vaccin
Au moins 11 vaccins expérimentaux contre l’hépatite E ont été 
évalués chez les primates non humains avec une inoculation 
d’épreuve. Seuls 2 de ces vaccins ont progressé jusqu’au stade 
de l’essai clinique chez l’homme, dont l’un, Hecolin®, a été mis 
au point et est fabriqué par Xiamen Innovax Biotech Co., Ltd., 


33 Drobeniuc, J. et al. Serologic assays specific to immunoglobulin M antibodies 
against hepatitis E virus: pangenotypic evaluation of performances. Clin. Infect. Dis. 
51, e24–e27 (2010).


34 Pischke S, Hardtke S, Bode U, et al. Ribavirin treatment of acute and chronic hepa-
titis E: a single-centre experience. Liver Int. 2013 May;33(5):722–726. 


35 Kamar N, Legrand-Abravanel F, Izopet J, et al. Hepatitis E virus: what transplant 
physicians should know. Am J Transplant. 2012 Sep;12(9):2281–2287


36 Khuroo MS. Seroepidemiology of a second epidemic of hepatitis E in a population 
that had recorded first epidemic 30 years before and has been under surveillance 
since then. Hepatol Int. 2010 Feb 3;4(2):494–499. 


37 Chadha MS, Walimbe AM, Arankalle VA. Retrospective serological analysis of hepa-
titis E patients: a long-term follow-up study. J Viral Hepat. 1999 Nov;6(6):457–461.


33 Drobeniuc, J. et al. Serologic assays specific to immunoglobulin M antibodies against hepatitis 
E virus: pangenotypic evaluation of performances. Clin. Infect. Dis. 51, e24–e27 (2010).


34 Pischke S, Hardtke S, Bode U, et al. Ribavirin treatment of acute and chronic hepatitis E: a single-
centre experience. Liver Int. 2013 May;33(5):722–726. 


35 Kamar N, Legrand-Abravanel F, Izopet J, et al. Hepatitis E virus: what transplant physicians 
should know. Am J Transplant. 2012 Sep;12(9):2281–2287.


36 Khuroo MS. Seroepidemiology of a second epidemic of hepatitis E in a population that had  
recorded first epidemic 30 years before and has been under surveillance since then. Hepatol Int. 
2010 Feb 3;4(2):494–499. 


37 Chadha MS, Walimbe AM, Arankalle VA. Retrospective serological analysis of hepatitis E pa-
tients: a long-term follow-up study. J Viral Hepat. 1999 Nov;6(6):457–461.
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Biotech Co., Ltd., China. This vaccine was licensed in 
China in December 2011 for use in people aged >16 years. 
It is recommended by the manufacturer for individuals 
at high risk of HEV infection, including those involved 
in animal husbandry, food handlers, students, members 
of the armed forces, women of childbearing age, as well 
as travellers to endemic areas.38 To date it has not been 
licensed in other countries or territories.


The other experimental vaccine that progressed to clin-
ical trials (rHEV, based on the 56 kDa capsid protein) 
has not undergone further commercial development.39


Vaccine characteristics, content, dosage,  
administration, storage
Hecolin® is based on a 239 amino acid recombinant 
HEV peptide, corresponding to amino acids 368–606 of 
open reading frame 2 (ORF2) which encodes the capsid 
protein of HEV. The amino acid sequence is derived 
from a genotype 1 Chinese HEV strain.40 HEV 239 is 
expressed in Escherichia coli. The recombinant antigen 
is then purified using Triton X-100 and urea, and dia-
lyzed against phosphate buffered saline, to enable rena-
turation of the protein, followed by further purification 
by gel filtration and high performance liquid chroma-
tography.41 The protein forms a homodimer and as-
sembles into ~23 nm particles. These dimeric particles 
have surface protrusions that correspond to a protrud-
ing domain on the surface of the HEV capsid believed 
to be responsible for eliciting neutralizing antibodies. 


Each 0.5 ml dose of the HEV 239 vaccine contains 30 µg 
of purified recombinant HEV antigen, plus sodium chlo-
ride, disodium hydrogen phosphate, potassium dihydro-
gen phosphate, 0.8 mg aluminium hydroxide, 25 µg thio-
mersal, and water for injection. The product is a white 
suspension with each dose of vaccine supplied in a non-
auto-disable pre-filled syringe (one per package, with a 
package volume of 100 cm3); the syringe is not disabled 
after use. The manufacturer recommends the intramus-
cular administration of 3 doses at 0, 1 and 6 months.


As stipulated by the manufacturer, the vaccine should 
be stored at 2–8 °C, out of direct sunlight, and has an 
approved shelf life of 36 months under appropriate stor-
age conditions, although the vaccine is stable for at least 
45 months. The product is not approved for packaging 
as multi-dose vials. Analysis of bulk lots as well as the 
final product showed that the vaccine is stable when 
stored at 30–37 °C for 2 months. Exposure for longer 
periods of time and at higher temperatures has not 
been investigated. In its current presentation, the vac-
cine is not accompanied by a vaccine vial monitor.


en Chine. Ce vaccin a été homologué en Chine en décembre 2011 
pour les personnes de >16 ans. Le fabricant recommande l’admi-
nistration de ce vaccin aux sujets présentant un risque élevé 
d’infection à VHE, notamment les éleveurs, les manipulateurs de 
produits alimentaires, les étudiants, les membres des forces 
armées, les femmes en âge de procréer et les voyageurs se rendant 
dans des zones d’endémie.38 Ce vaccin n’a pas été homologué 
dans d’autres pays ou territoires à ce jour.


L’autre vaccin expérimental ayant progressé au stade des essais 
cliniques (rHEV, basé sur la protéine de capside de 56 kDa) n’a 
fait l’objet d’aucun développement commercial.39


Propriétés, contenu, dosage, administration et stockage  
du vaccin
Hecolin® est un vaccin basé sur un peptide recombinant du VHE 
composé de 239 amino acides correspondant aux acides aminés 
368-606 du cadre de lecture ouvert 2 (ORF2) qui code la protéine 
de capside du VHE. La séquence d’acides aminés est dérivée 
d’une souche chinoise du génotype 1 du virus.40 Ce vaccin, aussi 
appelé HEV 239, est exprimé dans Escherichia coli. L’antigène 
recombinant est alors purifié à l’aide de Triton X 100 et d’urée, 
puis dialysé contre un tampon phosphate salin pour permettre 
la renaturation de la protéine, et enfin de nouveau purifié par 
filtration sur gel et chromatographie liquide haute performance.41 
La protéine forme un homodimère et s’assemble en particules 
de ~23 nm. La surface de ces particules dimériques présente des 
protubérances qui coïncident avec un domaine protubérant à la 
surface de la capside du VHE qui est vraisemblablement respon-
sable de la production des anticorps neutralisants. 


Chaque dose de 0,5 ml du HEV 239 contient 30 µg d’antigène 
recombinant purifié du VHE, ainsi que du chlorure de sodium, de 
l’hydrogénophosphate de disodium, du dihydrogénophosphate de 
potassium, 0,8 mg d’hydroxyde d’aluminium, 25 µg de thiomersal 
et de l’eau pour préparations injectables. Le produit se présente 
sous forme de suspension de couleur blanche et chaque dose est 
fournie dans une seringue préremplie non autobloquante (une par 
emballage, chaque emballage ayant un volume de 100 cm3); la 
seringue ne se bloque pas après emploi. Le fabricant recommande 
l’administration intramusculaire de 3 doses, à 0, 1 et 6 mois.


Conformément aux indications du fabricant, le vaccin doit être 
conservé entre 2 et 8°C et à l’abri de la lumière directe du soleil. 
Sa durée de conservation approuvée est de 36 mois dans des condi-
tions de stockage appropriées, bien que le vaccin demeure stable 
pendant au moins 45 mois. Ce produit n’est pas approuvé pour 
un conditionnement en flacons multidoses. Une analyse réalisée à 
la fois sur des lots en vrac et le produit final a montré qu’à une 
température de 30-37°C, le vaccin est stable pendant 2 mois. L’ex-
position à des températures plus élevées ou pour des périodes plus 
longues n’a pas été étudiée. Tel qu’il se présente actuellement, le 
vaccin n’est pas accompagné d’une pastille de contrôle.


38 Recombinant Hepatitis E Vaccine. Available at http://www.innovax.cn/en/pro1.
aspx?CateID=52#103, accessed December 2014.


39 Hepatitis E Vaccine Working Group. Hepatitis E vaccine pipeline. Geneva, World 
Health Organization, 2014 (http://www.who.int/immunization/sage/mee-
tings/2014/october/4_Hepatitis_E_vaccine_pipeline_final_29_Sept_14.pdf?ua=1, 
accessed December 2014). 


40 Li SW, Zhang J, Li YM, Ou SH, et al. A bacterially expressed particulate hepatitis E 
vaccine: antigenicity, immunogenicity and protectivity in primates. Vaccine. 2005; 
23: 2893–2901.


41 Li SW, Zhang J, He ZQ, Gu Y, et al. Mutational analysis of essential interactions  
involved in the assembly of hepatitis E virus capsid. J Biol Chem. 2005; 280: 3400–
3406.


38 Recombinant Hepatitis E Vaccine. Disponible sur http://www.innovax.cn/en/pro1.
aspx?CateID=52#103, consulté en décembre 2014.


39 Hepatitis E Vaccine Working Group. Hepatitis E vaccine pipeline. Genève, Organisation mondiale 
de la Santé, 2014 (http://www.who.int/immunization/sage/meetings/2014/october/4_
Hepatitis_E_vaccine_pipeline_final_29_Sept_14.pdf?ua=1, consulté en décembre 2014). 


40 Li SW, Zhang J, Li YM, Ou SH, et al. A bacterially expressed particulate hepatitis E vaccine: an-
tigenicity, immunogenicity and protectivity in primates. Vaccine. 2005; 23: 2893–2901.


41 Li SW, Zhang J, He ZQ, et al. Mutational analysis of essential interactions involved in the assem-
bly of hepatitis E virus capsid. J Biol Chem. 2005; 280: 3400–3406.
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Immunogenicity
The immunogenicity of the HEV 239 vaccine in humans 
has been studied in one Phase II42 and one Phase III 
study.43 The vaccine is highly immunogenic, with almost 
all recipients seroconverting after 3 doses administered 
in a 0, 1 and 6 month schedule. Limited data show that 
2 doses (at 0 and 6 months, or at 0 and 1 month) also 
lead to a high rate of seroconversion, though with lower 
antibody titres.44


A Phase IIa study in healthy seronegative persons aged 
16–55 years investigated the schedule and dosage in 
457 adults and 155 high school students.42 In the dose 
scheduling component, subjects were randomly assigned 
to receive intramuscular injection of 2 doses of 20 µg at 
months 0 and 6, or 3 doses of 20 μg at months 0, 1 and 6, 
or to a control group receiving hepatitis B vaccine at 
months 0, 1, and 6. In the HEV 239 vaccine recipients, se-
roconversion rates were 98% in the 2-dose group and and 
100% in the 3-dose group, compared to 8% in the control 
group. The geometric mean concentrations (GMCs) of an-
tibody induced by the 3-dose regimen were 2-fold higher 
than those induced by the 2-dose regimen [GMC 15.9 
World Health Organization Units per millilitre [WU/ml] 
(95% CI: 13.8–18.2) versus 8.6 Wu/ml (95% CI: 6.5–11.3)].


In the Phase IIb (dose-escalation) component, subjects 
received 3 doses each of 10, 20, 30 or 40 µg at 0, 1, and 
6 months. In this study, the antibody levels induced in 
previously seronegative young adults (aged 16–19 years) 
by the 3-dose vaccine regimen progressively increased 
from 10.1 to 23.4 Wu/ml as the amount in each vaccine 
dose increased from 10 µg to 40 µg, but the differences 
among the 3 highest dosages did not reach statistical 
significance. The GMC of anti-HEV antibody in the vac-
cinated groups (15.9 Wu/ml) was lower than that in 
serum samples of patients with a history of hepatitis E 
(43.4 Wu/ml), but higher than in healthy persons who 
were HEV seropositive without history of hepatitis 
(0.76 Wu/ml). 


In a large Phase III study with approximately 113 000 par-
ticipants,43 serum samples were taken before HEV 
239 vaccination and 1 month after receipt of the third 
dose from a subset of 11 165 subjects (the immunoge-
nicity subset), which included 5567 subjects in the HEV 
239 vaccine group and 5598 subjects in the placebo 
group. In the vaccine group, 98.7% of subjects had a 
4-fold or greater increase in antibody concentration fol-
lowing vaccination compared to 2.1% in the control 
group; the increase in the latter group was believed to 
have been due to subclinical HEV infection. The GMC 
of anti-HEV antibody in the vaccine group rose from 
0.14 Wu/ml to 19.0 Wu/ml (95% CI: 18.6–19.4). 


Subsequently, the immunogenicity of the vaccine in per-
sons with pre-existing chronic hepatitis B infection  


Immunogénicité
L’immunogénicité du HEV 239 chez l’homme a été étudiée dans 
le cadre d’un essai de phase II42 et d’un essai de phase III.43 Le 
vaccin est fortement immunogène, la séroconversion se produi-
sant chez pratiquement tous les sujets qui ont été vaccinés selon 
un calendrier de 3 doses sur 6 mois (à 0, 1 et 6 mois). Des 
données limitées indiquent que même 2 doses (administrées à 
0 et 6 mois ou à 0 et 1 mois) produisent un taux élevé de séro-
conversion, mais avec des titres plus faibles en anticorps.44


Un essai de phase IIa chez les sujets séronégatifs sains de 16 à 55 
ans a été réalisé auprès de 457 adultes et 155 lycéens pour étudier 
le dosage et le schéma d’administration du vaccin.42 Dans le volet 
de l’étude portant sur le schéma d’administration, les sujets ont été 
assignés de manière aléatoire à un groupe recevant 2 doses de 20 µg 
par injection intramusculaire aux mois 0 et 6, ou 3 doses de 20 μg 
aux mois 0, 1 et 6, et un groupe témoin recevant le vaccin contre 
l’hépatite B aux mois 0, 1 et 6. Parmi les personnes ayant reçu le 
vaccin HEV 239, les taux de séroconversion étaient de 98% et 100% 
après 2 et 3 doses, respectivement, contre 8% dans le groupe témoin. 
La moyenne géométrique des concentrations d’anticorps induites 
par le schéma d’administration de 3 doses était 2 fois supérieure à 
celle du schéma de 2 doses [moyenne de 15,9 World Health Orga-
nization Units par millilitre [WU/ml] (intervalle de confiance à 95% 
[IC]: 13,8-18,2) contre 8,6 Wu/ml (IC à 95%: 6,5-11,3)].


Dans le volet de phase IIb (étude à doses progressives), les 
sujets ont reçu chacun 3 doses de 10, 20, 30 ou 40 μg (à 0, 1 et 
6 mois). Dans cette étude, le taux d’anticorps produits chez les 
jeunes adultes auparavant séronégatifs (de 16 à 19 ans) par le 
schéma d’administration de 3 doses était d’autant plus élevé, 
passant de 10,1 à 23,4 Wu/ml, que la dose administrée était forte, 
allant de 10 µg à 40 µg. Toutefois, les différences entre les 
3 doses les plus élevées n’étaient pas statistiquement significa-
tives. La moyenne géométrique des concentrations d’anticorps 
anti-VHE dans les groupes vaccinés (15,9 Wu/ml) était plus 
faible que dans les échantillons de sérum provenant de patients 
avec des antécédents d’hépatite E (43,4 Wu/ml), mais plus élevée 
que chez les sujets sains présentant une séropositivité pour le 
VHE sans antécédent d’hépatite (0,76 Wu/ml). 


Dans le cadre d’une vaste étude de phase III comptant environ 
113 000 participants,43 des échantillons de sérum ont été prélevés 
avant la vaccination par le HEV 239, puis 1 mois après adminis-
tration de la troisième dose auprès d’un sous-groupe de 11 165 
sujets (le sous-groupe «immunogénicité»), dont 5567 avaient reçu 
le HEV 239 et 5598 avaient reçu un placebo. Parmi les participants 
qui avaient reçu le vaccin, 98,7% présentaient une multiplication 
par >4 de la concentration d’anticorps après vaccination, par 
rapport à 2,1% des sujets dans le groupe témoin; l’augmentation 
observée dans ce second groupe était probablement due à une 
infection à VHE infraclinique. La moyenne géométrique des 
concentrations d’anticorps anti-VHE dans le groupe ayant reçu le 
vaccin est passée de 0,14 Wu/ml à 19,0 Wu/ml (IC à 95%: 18,6-19,4). 


Une étude distincte a ensuite porté sur l’immunogénicité du 
vaccin chez les personnes atteintes d’une hépatite B chronique 


42 Zhang J, Liu CB, Li RC, et al. Randomized-controlled phase II clinical trial of a bac-
terially expressed recombinant hepatitis E vaccine. Vaccine. 2009; 27:1869–1874.


43 Zhu FC, Zhang J, Zhang XF, et al. Efficacy and safety of a recombinant hepatitis E 
vaccine in healthy adults: a large-scale, randomised, double-blind placebo-control-
led, phase 3 trial. Lancet. 2010; 376: 895–902.


44 Hepatitis E Vaccine Working Group. Hepatitis E vaccine: Composition, safety, immu-
nogenicity and efficacy. Geneva, World Health Organization, 2014 (http://www.
who.int/immunization/sage/meetings/2014/october/2_HepEvaccsafety_immu-
nogenicity_efficacy_final_1Oct2014.pdf?ua=1, accessed December 2014). 


42 Zhang J, Liu CB, Li RC, et al. Randomized-controlled phase II clinical trial of a bacterially ex-
pressed recombinant hepatitis E vaccine. Vaccine. 2009; 27:1869–1874.


43 Zhu FC, Zhang J, Zhang XF, et al. Efficacy and safety of a recombinant hepatitis E vaccine in 
healthy adults: a large-scale, randomised, double-blind placebo-controlled, phase 3 trial. Lan-
cet. 2010; 376: 895–902.


44 Hepatitis E Vaccine Working Group. Hepatitis E vaccine: Composition, safety, immunogenicity 
and efficacy. Genève, Organisation mondiale de la Santé, 2014 (http://www.who.int/immuniza-
tion/sage/meetings/2014/october/2_HepEvaccsafety_immunogenicity_efficacy_
final_1Oct2014.pdf?ua=1, consulté en décembre 2014). 
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included in the Phase III trial was separately analysed.45 
At month 7, HBsAg-positive and HBsAg-negative subjects 
had similar anti-HEV seroconversion rates (98.34% and 
98.7%, respectively), and post-vaccination anti-HEV IgG 
levels [19.3 Wu/ml (95% CI: 17.7–21.1) and 19.0 Wu/ml 
(95% CI: 18.6–19.4), respectively]. Antibody responses 
after vaccination were similar in HBsAg-positive and 
HBsAg-negative subjects, regardless of their baseline 
anti-HEV status.


The immunogenicity of the vaccine has not yet been 
evaluated in persons aged <16 years and >65 years, or 
in populations at higher risk for severe hepatitis E dis-
ease, e.g. persons with pre-existing chronic liver disease 
or with immunosuppressive conditions. The immunoge-
nicity of the vaccine after administration by subcutane-
ous or intradermal routes, or in an accelerated regimen, 
e.g. 0, 1 and 2 months, has not been studied. 


Efficacy
Efficacy of the HEV 239 vaccine has been assessed in a 
randomized Phase II trial42 and in a Phase III random-
ized clinical trial.43 The vaccine protects against symp-
tomatic HEV infection, with a very high efficacy rate.46 
Data on this protection relate primarily to hepatitis 
caused by HEV genotype 4; data on protection against 
disease caused by other HEV genotypes are as yet either 
very limited (genotype 1) or not available (genotype 2 
and 3). The vaccine can effectively lower, but not elim-
inate, the risk of asymptomatic infection.47


In a Phase II dose-scheduling study, occurrence of new 
HEV infections was monitored as one of the secondary 
outcomes by following the study subjects for evidence 
of spontaneous seroconversion or a >3-fold rise in the 
level of IgG anti-HEV antibody in paired sera.42 Among 
151 control subjects (who received hepatitis B vaccine), 
20 had evidence of new HEV infection, including 17 with 
anti-HEV seroconversion and 3 others who showed a 
>3-fold rise in anti-HEV IgG level (6, 19 and 78-fold, 
respectively). Among the 306 subjects who received HEV 
239 vaccine (either 2 doses at 0 and 6 months or 3 doses 
at 0, 1, and 6 months), 13 had new HEV infections, in-
cluding 3 with spontaneous seroconversion and 10 with 
>3 fold rise in anti-HEV antibody levels between vac-
cine doses that could not be related to vaccine admin-
istration. The frequency of new HEV infections in the 
vaccinated subjects was significantly lower than that in 
the control group, suggesting that administration of 
≥2 doses of the vaccine may have prevented new HEV 
infections. However, none of the 20 persons in the con-
trol group, or any of the 13 vaccine recipients who had 
new HEV infections as evidenced by spontaneous sero-
conversion, reported any hepatitis-like illness. 


préexistante et incluses dans l’essai de phase III.45 Au bout de 
7 mois, les sujets positifs pour le HBsAg et les sujets négatifs 
pour le HBsAg avaient des taux comparables de séroconversion 
contre le VHE (98,34% et 98,7%, respectivement) et des taux 
semblables d’anticorps IgG anti-VHE après vaccination 
[19,3 Wu/ml (IC à 95%: 17,7-21,1) et 19,0 Wu/ml (IC à 95%: 
18,6-19,4), respectivement]. Leur réponse en anticorps après 
vaccination était également comparable, indépendamment de 
leur état sérologique anti-VHE initial.


L’immunogénicité du vaccin n’a pas encore été évaluée chez les 
personnes de <16 ans et de >65 ans, ni dans les populations 
exposées à un risque accru d’hépatite E grave, notamment les 
personnes immunodéprimées ou atteintes d’une affection hépa-
tique chronique préexistante. L’immunogénicité du vaccin après 
administration par voie sous cutanée ou intradermique ou 
selon un schéma accéléré, par exemple à 0, 1 et 2 mois, n’a pas 
été étudiée. 


Efficacité
L’efficacité du vaccin HEV 239 a été évaluée dans le cadre d’un 
essai randomisé de phase II42 et d’un essai randomisé de 
phase III.43 Le vaccin protège contre l’infection symptomatique 
à VHE, avec un taux d’efficacité très élevé.46 Les données rela-
tives à cette protection portent principalement sur l’hépatite 
induite par le génotype 4 du virus; les données sur la protection 
contre les maladies provoquées par les autres génotypes du 
VHE sont soit très limitées (génotype 1), soit indisponibles 
(génotypes 2 et 3). Le vaccin permet une réduction efficace du 
risque d’infection asymptomatique, sans toutefois l’éliminer.47


Dans le cadre d’une étude de phase II sur le schéma d’admi-
nistration, l’apparition de nouvelles infections à VHE a été 
surveillée à titre de critère secondaire par le biais d’un suivi 
des participants pour déceler tout signe de séroconversion 
spontanée ou de multiplication par >3 du taux d’anticorps IgG 
anti-VHE dans des sérums appariés.42 Parmi les 151 sujets du 
groupe témoin (ayant reçu le vaccin contre l’hépatite B), 
20 présentaient les signes d’une nouvelle infection à VHE, dont 
17 avec une séroconversion anti-VHE et 3 autres avec une multi-
plication par >3 du taux d’anticorps IgG anti-VHE (multiplica-
tion par 6, 19 et 78, respectivement). Parmi les 306 sujets ayant 
reçu le vaccin HEV 239 (soit 2 doses à 0 et 6 mois, soit 3 doses 
à 0, 1 et 6 mois), 13 présentaient les signes d’une nouvelle infec-
tion à VHE, dont 3 avec une séroconversion spontanée et 
10 avec la multiplication par >3 du taux d’anticorps anti-VHE 
entre les doses de vaccin, ne pouvant être corrélée à l’adminis-
tration du vaccin. L’incidence des nouvelles infections à VHE 
était considérablement plus faible parmi les sujets vaccinés que 
dans le groupe témoin, laissant supposer que l’administration 
de ≥2 doses du vaccin avait permis de prévenir de nouvelles 
infections par le VHE. Cependant, aucune des 20 personnes du 
groupe témoin ou des 13 personnes du groupe vacciné ayant 
contracté une nouvelle infection à VHE, telle qu’attestée par la 
séroconversion spontanée, n’a signalé de symptômes analogues 
à ceux de l’hépatite. 


45 Wu T, Huang SJ, Zhu FC, et al. Immunogenicity and safety of hepatitis E vaccine in 
healthy hepatitis B surface antigen positive adults. Hum Vaccin Immunother. 2013; 
9:2474–2479.


46 Grading of scientific evidence – table 1b: Efficacy of hepatitis E vaccination in im-
munocompetent individuals against hepatitis E disease. Available at http://www.
who.int/immunization/policy/position_papers/hepe_grad_efficacy_disease.pdf


47 Grading of scientific evidence – table 1a: Efficacy of hepatitis E vaccination in im-
munocompetent individuals against hepatitis E virus infection. Available at http://
www.who.int/immunization/policy/position_papers/hepe_grad_efficacy_virus_in-
fection.pdf


45 Wu T, Huang SJ, Zhu FC, et al. Immunogenicity and safety of hepatitis E vaccine in healthy hepa-
titis B surface antigen positive adults. Hum Vaccin Immunother. 2013; 9:2474–2479.


46 Cotation des preuves scientifiques – tableau 1b: Efficacy of hepatitis E vaccination in immuno-
competent individuals against hepatitis E disease. Disponible uniquement en langue anglaise 
sur http://www.who.int/immunization/policy/position_papers/hepe_grad_efficacy_disease.pdf


47 Cotation des preuves scientifiques – tableau 1a: Efficacy of hepatitis E vaccination in immuno-
competent individuals against hepatitis E virus infection. Disponible uniquement en langue 
anglaise sur http://www.who.int/immunization/policy/position_papers/hepe_grad_efficacy_vi-
rus_infection.pdf
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In a Phase III double-blind randomized field trial, 
112 604 healthy adults aged 16–65 years were randomly 
assigned to receive 3 doses of 30 µg of HEV 239 vaccine 
or a placebo (hepatitis B vaccine) administered intra-
muscularly at 0, 1 and 6 months.43 Both groups were 
followed for 19 months to identify cases of hepatitis, 
through an active hepatitis surveillance system com-
prising 205 sentinel sites, including 162 community clin-
ics, 30 private clinics, 11 central hospitals located in 
townships, and 2 central hospitals in a large city. The 
primary endpoint was prevention of hepatitis E, as  
defined by fulfilment of 3 conditions: (i) constitutional 
symptoms (fatigue, loss of appetite or both) for at least 
3 days, (ii) serum alanine aminotransferase (ALT) in-
creased ≥2.5-fold the upper limit of normal range, and 
(iii) evidence of HEV infection (positive anti-HEV IgM 
and HEV RNA, ≥4-fold increase in anti-HEV IgG, or 
both) in the per-protocol population during the 
12 months from the 31st day after the third dose. Effi-
cacy analysis was based on accrued person-time in the 
vaccine and control groups, and used an exact condi-
tional procedure under the assumption that the num-
bers of patients with hepatitis E in the 2 groups were 
independent Poisson random variables. In addition, ef-
ficacy was also assessed using a Cox proportional haz-
ard model and log-rank test. 


In the primary (per protocol) analysis, 15 of the 
48 663 placebo recipients (with 48 555.1 person-years at 
risk) and none of the 48 693 vaccine recipients (with 
48 594.6 person-years at risk) developed hepatitis E dur-
ing the 12 months from the 31st day after the third dose, 
reflecting 100% vaccine efficacy (95% CI: 72.1%–100%; 
p<0.0001). An intention-to-treat analysis in all eligible 
subjects who had received at least 1 dose and were fol-
lowed for 19 months indicated vaccine efficacy of 95.5% 
(95% CI: 66.3%–99.4%; p<0.0001). Another analysis in 
the same groups for 12 months from the 31st day after 
the receipt of the final dose gave a protective efficacy 
of 93.8% (95% CI: 59.8%–99.9%). Assessment of efficacy 
using a Cox proportional hazard model and log-rank 
test showed a significant difference between the vaccine 
and the placebo groups in cumulative incidence of 
hepatitis E (p<0.0001). 


An additional analysis evaluated vaccine efficacy after 
2 doses, i.e. in the period between 14 days after the 
second dose and before the third dose. This revealed 
5 cases of hepatitis E among 54 973 placebo recipients 
(20 196.8 person years) and none among the 54 986 
vaccine recipients (20 202.1 person years of follow-up) 
with efficacy of 100.0% (95% CI: 9.1%–100.0%).43 


Longer term efficacy was examined using paired serum 
samples from a subset of subjects from the phase III 
randomized trial who were followed for up to 25 months 
after a full vaccination course.48 The overall per-proto-
col efficacy against HEV infection (based on serocon-
version or a ≥4-fold rise in anti-HEV antibody level) 


Dans un essai de terrain randomisé de phase III en double 
aveugle, 112 604 adultes en bonne santé, âgés de 16 à 65 ans, 
ont été répartis de manière aléatoire en 2 groupes: un groupe 
recevant 3 doses de 30 µg du vaccin HEV 239 et l’autre recevant 
un placebo (vaccin contre l’hépatite B) par injection intramus-
culaire à 0, 1 et 6 mois.43 Pour détecter les cas d’hépatite, les 
2 groupes ont fait l’objet d’un suivi de 19 mois, reposant sur un 
système actif de surveillance de l’hépatite constitué de 205 sites 
sentinelles, dont 162 dispensaires communautaires, 30 cliniques 
privées, 11 centres hospitaliers dans des communes de petite 
taille et 2 centres hospitaliers dans une grande ville. La préven-
tion de l’hépatite E, telle que définie par les 3 conditions suivantes, 
constituait le critère de jugement primaire: i) symptômes consti-
tutionnels (fatigue, perte d’appétit ou les 2) pendant au moins 
3 jours; ii) augmentation de l’alanine aminotransférase (ALAT) 
sérique pour atteindre ≥2,5 fois la limite supérieure de la plage 
normale; et iii) signes d’une infection à VHE (résultats positifs 
pour l’anticorps IgM anti VHE et l’ARN du VHE, multiplication 
par ≥4 des IgG anti-VHE, ou les 2) dans la population conforme 
au protocole dans une période de 12 mois à partir du 31e jour 
suivant la troisième dose. L’analyse de l’efficacité est basée sur le 
nombre de personnes-années cumulées dans le groupe vacciné 
et le groupe témoin, et repose sur une procédure conditionnelle 
exacte en prenant pour hypothèse que les nombres de patients 
atteints d’hépatite E dans les 2 groupes sont des variables aléa-
toires indépendantes de la loi de Poisson. En outre, l’efficacité a 
également été évaluée à l’aide d’un modèle de risques propor-
tionnels de Cox et d’un test logarithmique par rangs. 


Dans l’analyse primaire (conforme au protocole), 15 des 
48 663 sujets ayant reçu le placebo (avec 48 555,1 personnes-
années à risque) et aucun des 48 693 sujets du groupe vacciné 
(avec 48 594,6 personnes-années à risque) ont contracté l’hépatite 
E dans la période de 12 mois à partir du 31e jour suivant la 
troisième dose, indiquant une efficacité de 100% du vaccin (IC à 
95%: 72,1%-100%; p <0,0001). Une analyse selon l’intention de 
traiter de tous les sujets répondant aux critères de l’étude, ayant 
reçu au moins 1 dose et fait l’objet d’un suivi de 19 mois, a donné 
une efficacité de 95,5% (IC à 95%: 66,3%-99,4%; p <0,0001). Une 
autre analyse menée auprès des mêmes groupes dans la période 
de 12 mois à partir du 31e jour suivant la dernière dose a abouti 
à une efficacité de 93,8% (IC à 95%: 59,8%-99,9%). L’évaluation 
de l’efficacité à l’aide du modèle de risques proportionnels de 
Cox et du test logarithmique par rangs a révélé une différence 
statistiquement significative de l’incidence cumulée d’hépatite E 
entre le groupe vacciné et le groupe placebo (p <0,0001). 


Une autre analyse a été réalisée pour évaluer l’efficacité du 
vaccin après 2 doses, c’est-à-dire dans la période débutant 
14 jours après la seconde dose et se terminant avant la troisième 
dose. Cette analyse a mis en évidence 5 cas d’hépatite E parmi 
les 54 973 sujets ayant reçu le placebo (soit 20 196,8 personnes-
années) et aucun cas parmi les 54 986 sujets du groupe vacciné 
(soit 20 202,1 personnes-années de suivi), se traduisant par une 
efficacité de 100,0% (IC à 95%: 9,1%-100,0%).43 


L’efficacité à plus long terme a été étudiée à partir d’échantillons de 
sérum appariés provenant d’un sous-groupe de sujets de l’essai 
randomisé de phase III, suivis pour une période allant jusqu’à 
25 mois après l’administration de toutes les doses.48 L’efficacité 
globale contre l’infection à VHE selon le protocole (déterminée sur 
la base de la séroconversion ou d’une augmentation d’un facteur 


48 Zhang J, Shih JW, Wu T, et al. Development of the hepatitis E vaccine: from bench to 
field. Semin Liver Dis. 2013; 33:79–88.


48 Zhang J, Shih JW, Wu T, et al. Development of the hepatitis E vaccine: from bench to field. Semin 
Liver Dis. 2013; 33:79–88.
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was 79.2% and was similar in the first and second year 
post-vaccination. Overall efficacy in subjects who had 
received at least 1 dose of vaccine (intention-to-treat 
analysis) was 77.0%. 


Data on efficacy in children (<16 years of age), persons 
aged >65 years, or in immunosuppressed persons are 
lacking. There are no data on immunogenicity and pro-
tection in pregnant women. The vaccine appears to be 
immunogenic in hepatitis B carriers; whether it is also 
immunogenic in persons with chronic liver disease 
needs further study. 


Efficacy of the vaccine in protecting against infection 
by HEV genotypes 2 or 3 is unknown. Efficacy of the 
vaccine when administered post exposure or in control-
ling disease outbreaks has not yet been studied. In ad-
dition, there are no data on protection against severe 
forms of disease with acute liver failure, which is par-
ticularly frequent in HEV-infected pregnant women. 
Data on these aspects would inform decisions regarding 
the clinical and public health applications of this vac-
cine.41 


Currently, data on protection are available only from 
clinical trials; no data are available on the effectiveness 
of the vaccine in the field.


Cross protection
The HEV 239 vaccine is a recombinant protein based on 
amino acid sequence corresponding to HEV of a geno-
type 1 Chinese strain. In the large Phase III trial, of 
23 persons who developed HEV infection (22 in the pla-
cebo group and 1 in the vaccine group), viral genotype 
could be studied in 13 patients.43 Of these 13 isolates (all 
in the placebo group), 12 were genotype 4 and one was 
genotype 1. This indicates that protection provided by 
the HEV 239 vaccine in this trial was mainly against  
infection with HEV genotype 4, a heterologous strain.


There are no data on specific protection afforded by the 
HEV 239 vaccine against genotype 1, 2 or 3 HEV infection, 
though there is indirect evidence that it is likely to protect 
against infection with these HEV genotypes. A neutralizing 
monoclonal antibody (8G12) was found to bind to recom-
binant E2 capsid peptides from all 4 HEV genotypes with 
equivalent affinity, showing that this region of the viral 
capsid protein is conserved across genotypes and hence 
providing indirect evidence of expected cross protection. 
This antibody was also able to neutralize the infectivity of 
HEV of genotypes 1 and 4 in vitro. HEV 239 may therefore 
be expected to protect against infection with all 4 HEV 
genotypes. Further studies have shown that in rhesus ma-
caques, HEV 239 vaccine prevents disease in animals  
infected with HEV genotypes 1 and 4.49


Duration of protection
The anti-HEV antibodies induced by the vaccine decline 
with time in the majority of vaccinees, but remain detect-
able up to 4.5 years after the first dose. Data from con-
tinued follow-up of the original cohorts of vaccinated 


≥4 du taux d’anticorps anti-VHE) était de 79,2%, avec des résultats 
comparables obtenus pour la première et la seconde année après 
vaccination. L’efficacité globale chez les sujets ayant reçu au moins 
1 dose du vaccin (analyse selon l’intention de traiter) était de 77,0%. 


Les données sur l’efficacité du vaccin chez les enfants (<16 ans), 
les personnes âgées (>65 ans) et les personnes immunodépri-
mées font défaut. Par ailleurs, aucune donnée n’est disponible sur 
l’immunogénicité et l’efficacité protectrice du vaccin chez les 
femmes enceintes. Il semble que le vaccin soit immunogène chez 
les porteurs du virus de l’hépatite B; en revanche, des études plus 
approfondies sont nécessaires pour évaluer son immunogénicité 
chez les personnes atteintes d’une affection chronique du foie. 


L’efficacité du vaccin contre l’infection par les génotypes 2 et 3 du 
VHE n’est pas connue. Son efficacité dans le cadre d’une adminis-
tration postexposition ou de la lutte contre une flambée n’a pas 
encore été étudiée. En outre, aucune information n’est disponible 
sur la protection conférée par le vaccin contre les formes graves de 
la maladie accompagnées d’une insuffisance hépatique aiguë, 
problème particulièrement fréquent chez les femmes enceintes 
infectées par le VHE. Des données supplémentaires sur ces différents 
points permettraient de prendre des décisions éclairées sur les appli-
cations de ce vaccin au niveau clinique et pour la santé publique.41 


Les données actuellement disponibles, issues d’essais cliniques, 
portent sur l’efficacité potentielle du vaccin, mais on ne dispose 
d’aucune donnée sur son efficacité sur le terrain.


Protection croisée
Le vaccin HEV 239 est une protéine recombinante basée sur une 
séquence d’acides aminés correspondant à une souche chinoise du 
génotype 1 du VHE. Dans l’étude à grande échelle de phase III, 
parmi les 23 personnes qui ont contracté une infection à VHE 
(22 dans le groupe placebo et 1 dans le groupe vacciné), 13 patients 
ont fait l’objet d’une analyse du génotype viral.43 Sur ces 13 isolats 
(tous issus du groupe placebo), 12 était de génotype 4 et un de 
génotype 1. Cela indique que la protection conférée par le vaccin 
HEV 239 dans cette étude était essentiellement contre l’infection 
par le génotype 4 du virus, qui est une souche hétérologue.


Il n’existe aucune donnée sur la protection spécifique conférée 
par le vaccin HEV 239 contre l’infection par les génotypes 1, 2 
ou 3 du VHE. Toutefois, des éléments indirects laissent supposer 
que le vaccin offre une protection contre ces génotypes. Il a été 
observé qu’un anticorps monoclonal neutralisant (8G12) se lie 
aux peptides de capside recombinants E2 des 4 génotypes avec 
un degré d’affinité équivalent, montrant que cette région de la 
protéine de capside virale est inchangée d’un génotype à l’autre, 
ce qui fournit la preuve indirecte d’une protection croisée 
probable. Cet anticorps a par ailleurs pu neutraliser l’infectio-
sité des génotypes 1 et 4 du VHE in vitro. On peut donc escomp-
ter une protection du HEV 239 contre les 4 génotypes du VHE. 
Des études supplémentaires sur les macaques rhésus ont montré 
que le vaccin HEV 239 prévient la maladie chez les animaux 
infectés par les génotypes 1 et 4 du VHE.49


Durée de la protection
Les anticorps anti-VHE induits par le vaccin voient leur taux décli-
ner avec le temps chez la majorité des personnes vaccinées, mais 
demeurent détectables jusqu’à 4,5 ans après la première dose. Le 
suivi des cohortes initiales de sujets vaccinés et non vaccinés de 


49 Li SW, Zhang J, Li YM, et al. A bacterially expressed particulate hepatitis E vaccine: an-
tigenicity, immunogenicity and protectivity in primates. Vaccine 23 (2005), 2893–2901.


49 Li SW, Zhang J, Li YM, et al. A bacterially expressed particulate hepatitis E vaccine: antigenicity, 
immunogenicity and protectivity in primates. Vaccine 23 (2005), 2893–2901.
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and unvaccinated persons in the Phase III study for 
54 months after the first dose of vaccine showed persis-
tence of protection against hepatitis E with overall pro-
tective efficacy of 93.3% (95% CI: 78.6%–97.9) in the per 
protocol analysis.50, 51, 52 Long-term efficacy beyond this 
time point, duration of protection, and the need and tim-
ing for a potential booster dose remain to be determined. 


Co-administration
There are no data on immunogenicity of the HEV 
239 vaccine when co-administered with another vac-
cine.


Vaccine safety
The safety of HEV 239 in humans was evaluated 
throughout the pre-licensing clinical trials (Phase I–III) 
and in retrospective cohort post-marketing studies.  
Serious adverse events following hepatitis E vaccination 
are rare.53


In the Phase III trial, active surveillance of adverse events 
was performed by following reactogenicity in a subset of 
subjects from one township; this subset comprised 1316 
and 1329 subjects in the HEV 239 and placebo groups, 
respectively. There were more local reactions in the HEV 
239 vaccinated group than the placebo group, 13.5% vs 
7.1% (p<0.0001), mainly pain and swelling with itching 
at the injection site. The rate of systemic adverse events 
was similar in the HEV 239 vaccinated and the placebo 
groups (20.3% vs 19.8%). Adverse events of grade 3 or 
more were reported only very rarely, and included: sys-
temic adverse events in 7 subjects in the vaccine group 
and 4 in the placebo group; fever in 6 individuals in 
the vaccine group and 3 in the placebo group; and both 
headache and fatigue in 1 subject in the vaccine group 
with none in the placebo group.44 


In the total Phase III cohort (excluding the reactogenic-
ity subset), the rate of solicited local adverse events oc-
curring within 72 hours of each dose was 2.8% and 1.9% 
for the vaccine and placebo groups, respectively. Both 
groups had the same rate of solicited systemic adverse 
events occurring within 72 hours of each dose (1.9%). 
For the total vaccinated cohort, there was no significant 
difference in the rates of unsolicited or serious adverse 
events for the 2 groups within 30 days of vaccination 
with each dose. Similar rates of adverse events were 
observed for the 2 vaccinated groups up to 19 months. 
The rates of hospitalization and death among the study 
subjects in the 2 groups during the study period were 
similar; none of these events was determined to be  
related to the vaccine.43 


l’étude de phase III, qui s’est poursuivi pendant 54 mois après la 
première dose de vaccination, indique une persistance de la protec-
tion contre l’hépatite E, avec une efficacité protectrice globale de 
93,3% (IC à 95%: 78,6%-97,9%) dans l’analyse selon le protocole.50, 


51, 52 Il reste à déterminer l’efficacité sur le plus long terme, la durée 
de la protection et la nécessité potentielle d’une dose de rappel, 
ainsi que son calendrier d’administration. 


Administration concomitante
On ne dispose d’aucune donnée sur l’immunogénicité du vaccin 
HEV 239 lorsqu’il est administré de façon concomitante avec 
un autre vaccin.


Innocuité du vaccin
L’innocuité du HEV 239 chez l’homme a été évaluée dans le 
cadre des essais cliniques préalables à l’homologation 
(phases I-III), ainsi que lors d’études de cohorte rétrospectives 
après la commercialisation. Il est rare que la vaccination contre 
l’hépatite E soit suivie de manifestations indésirables graves.53


Lors de l’essai de phase III, la surveillance active des manifesta-
tions indésirables s’est appuyée sur l’observation de la réactogé-
nicité d’un sous-groupe de sujets d’une même commune, composé 
de 1316 personnes du groupe vacciné et de 1329 personnes du 
groupe placebo. Les réactions locales étaient plus fréquentes dans 
le groupe vacciné par le HEV 239 que dans le groupe placebo, à 
raison de 13,5% contre 7,1% (p <0.0001); il s’agissait principale-
ment de douleurs, œdèmes et démangeaisons au point d’injec-
tion. Le taux de manifestations indésirables systémiques était 
comparable dans le groupe vacciné et le groupe placebo (20,3% 
contre 19,8%). Les manifestations indésirables de grade 3 ou plus, 
très rares, comprenaient: des manifestations indésirables systé-
miques chez 7 sujets du groupe vacciné et 4 sujets du groupe 
placebo; de la fièvre chez 6 personnes du groupe vacciné et 3 du 
groupe placebo; et des céphalées accompagnées de fatigue chez 
1 sujet du groupe vacciné uniquement.44 


Dans l’ensemble de la cohorte de phase III (à l’exclusion du sous-
groupe d’étude de la réactogénicité), le taux de manifestations indé-
sirables locales sollicitées apparues dans les 72 heures suivant l’ad-
ministration de chaque dose était de 2,8% dans le groupe vacciné 
et de 1,9% dans le groupe placebo. Les 2 groupes avaient le même 
taux de manifestations indésirables systémiques sollicitées apparues 
dans les 72 heures suivant l’administration de chaque dose (1,9%). 
Sur l’ensemble de la cohorte vaccinée, il n’y avait pas de différence 
significative entre les taux de manifestations indésirables non solli-
citées ou graves des 2 groupes dans les 30 jours suivant l’adminis-
tration de chaque dose. Des taux comparables de manifestations 
indésirables ont été observés pour les 2 groupes vaccinés sur une 
période de 19 mois. Les taux d’hospitalisations et de décès au cours 
de l’étude étaient semblables pour les 2 groupes et il a été déterminé 
que ces événements étaient sans lien avec le vaccin.43 


50 Zhang J, Zhang XF, Huang SJ, et al. Long term efficacy of a hepatitis E vaccine. 
N Engl J Med 2015;372:914–922.


51 Grading of scientific evidence – table 3a. Duration of protection following primary 
immunization with hepatitis E vaccination in immunocompetent individuals against 
hepatitis E virus infection. Available at http://www.who.int/immunization/policy/
position_papers/hepe_grad_duration_virus_infection.pdf


52 Grading of scientific evidence – table 3b. Duration of protection following primary 
immunization with hepatitis E vaccination in immunocompetent individuals against 
hepatitis E disease. Available at http://www.who.int/immunization/policy/position_
papers/hepe_grad_duration_disease.pdf


53 Grading of scientific evidence – table 2. Vaccine safety of hepatitis E vaccine in 
immunocompetent individuals. Available at http://www.who.int/immunization/po-
licy/position_papers/hepe_grad_safety.pdf


50 Zhang J, Zhang XF, Huang SJ, et al. Long term efficacy of a hepatitis E vaccine. N Engl J Med 
2015;372:914–922.


51 Cotation des preuves scientifiques – tableau 3a. Duration of protection following primary im-
munization with hepatitis E vaccination in immunocompetent individuals against hepatitis E 
virus infection. Disponible uniquement en langue anglaise sur http://www.who.int/immuniza-
tion/policy/position_papers/hepe_grad_duration_virus_infection.pdf


52 Cotation des preuves scientifiques – tableau 3b. Duration of protection following primary immu-
nization with hepatitis E vaccination in immunocompetent individuals against hepatitis E  
disease. Disponible uniquement en langue anglaise sur http://www.who.int/immunization/
policy/position_papers/hepe_grad_duration_disease.pdf


53 Cotation des preuves scientifiques – tableau 2. Vaccine safety of hepatitis E vaccine in immuno-
competent individuals. Disponible uniquement en langue anglaise sur http://www.who.int/im-
munization/policy/position_papers/hepe_grad_safety.pdf
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Data collected during an extended follow-up period of 
19–54 months after the first vaccine dose (i.e. 1 year to 
4 years after completion of vaccination), showed the num-
ber of reported serious adverse events (4792 vs 4667; 
p=0.18) and the number of subjects with one or more 
serious adverse events (4602 vs 4490; p=0.22) to be compa-
rable between the vaccine and placebo groups. The number 
of deaths over this extended period was almost 10% higher 
in the vaccine recipients (408 of 56 302) when compared to 
the placebo recipients (370 of 56 032); however, this differ-
ence was not statistically significant (p=0.17).52 


Nearly 200 000 doses of the vaccine have been distrib-
uted in the private market in China since the vaccine 
was licensed; the actual number used is not known. 
There has been only one report of a local adverse event 
during such use (unpublished data, Innovax). 


Although pregnancy was an exclusion for the Phase III 
clinical trial, 37 women in the HEV 239 vaccine group and 
31 women in the placebo group were either pregnant at 
the start of the trial or became pregnant during it. Data 
for this group of subjects inadvertently vaccinated during 
pregnancy were reviewed carefully.54 The 37 women in the 
HEV 239 vaccine group had received 53 vaccine doses 
(22 received 1 dose, 14 received 2 doses, and one received 
3 doses). The vaccine was well tolerated in the pregnant 
women with only one woman reporting grade 1 inocula-
tion site pain. The rate of adverse events was similar in 
the pregnant women who had inadvertently received HEV 
239 vaccine and the vaccinated non-pregnant women. In 
the vaccinated group 19 (51.3%) of the pregnant women 
underwent elective abortion; the rate was 45.2% in the 
placebo group. No spontaneous abortions occurred in the 
vaccine group and the remaining 18 babies, delivered  
either by normal vaginal delivery (n=7) or caesarean sec-
tion (n=11), were as healthy as those in the control group 
(vaginal delivery n=7; caesarean delivery n=10); none of 
the babies had any congenital abnormality. Birth weights 
(3573.5±356.7 g vs 3565.6±531.6 g), lengths (50.7±1.3 cm vs 
50.8±1.5 cm) and gestational ages (276.2±7.6 d vs 276.6±7.1 
d) of the babies born to the mothers in the vaccine and 
placebo groups were comparable.


A retrospective study of blood samples from 2 town-
ships was performed to review the safety and immuno-
genicity of HEV 239 in HBsAg-positive subjects from 
the Phase III study, none of whom had evidence of 
chronic liver disease.43, 45 Rates of adverse events in 
HBsAg-positive vaccine recipients were similar to those 
in HBsAg-negative vaccinees.45 


The Global Advisory Committee on Vaccine Safety 
(GACVS) reviewed the safety of HEV 239 vaccine during 
its meeting in June 2014 and concluded that available 
safety data on this vaccine derived from Phase I, II 
and III clinical trials in healthy subjects are reassuring.55 
However, GACVS noted that there are no safety data in 
paediatric subjects (aged <16 years), the elderly (aged 
>65 years), persons with underlying diseases or condi-
tions such as those who are immunosuppressed or have 


Les données recueillies pendant une période prolongée de suivi 
de 19 à 54 mois après l’administration de la première dose (soit 
1 à 4 ans après la fin de la vaccination) montrent que le nombre 
de manifestations indésirables graves signalées (4792 contre 4667; 
p = 0,18) et le nombre de personnes présentant au moins une 
manifestation indésirable grave (4602 contre 4490; p = 0,22) sont 
comparables entre le groupe vacciné et le groupe placebo. Au 
cours de cette période, le nombre de décès parmi les sujets vacci-
nés (408 sur 56 302) était près de 10% supérieur à celui des sujets 
du groupe placebo (370 sur 56 032); cependant, cette différence 
n’était pas significative sur le plan statistique (p = 0,17).52 


Près de 200 000 doses ont été distribuées sur le marché chinois 
privé depuis l’homologation du vaccin; le nombre de doses 
effectivement utilisées n’est pas connu. Un seul cas de manifes-
tation indésirable locale a été signalé pendant cette période 
(données non publiées, Innovax). 


Bien que la grossesse ait constitué un facteur d’exclusion de l’essai 
clinique de phase III, 37 femmes du groupe ayant reçu le vaccin 
HEV 239 et 31 femmes du groupe placebo étaient soit déjà enceintes 
au début de l’essai, soit le sont devenues en cours d’étude. Les 
données relatives à ce groupe de femmes vaccinées par inadver-
tance durant la grossesse ont été examinées avec soin.54 Au total, 
53 doses de vaccin ont été administrées aux 37 femmes du groupe 
vacciné (22 femmes ont reçu 1 seule dose, 14 ont reçu 2 doses et 
une femme a reçu 3 doses). La vaccination a été bien tolérée, seule 
une des femmes ayant signalé une douleur de grade 1 au point 
d’injection. Le taux de manifestations indésirables signalées chez 
les femmes enceintes ayant reçu le vaccin HEV 239 par inadver-
tance était comparable à celui des femmes vaccinées qui n’étaient 
pas enceintes. Dans le groupe vacciné, 19 femmes (51,3%) ont subi 
une interruption volontaire de grossesse, contre 45,2% dans le 
groupe placebo. Aucun avortement spontané n’a été observé dans 
le groupe vacciné et 18 enfants sont nés soit par un accouchement 
vaginal normal (n = 7), soit par césarienne (n = 11), en aussi bonne 
santé que ceux qui étaient nés dans le groupe témoin (accouche-
ment par voie vaginale n = 7, césarienne n = 10); aucun des 
nouveau-nés ne présentait d’anomalie congénitale. Le poids de 
naissance (3573,5 ±356,7 g contre 3565,6 ±531,6 g), la taille 
(50,7 ±1,3 cm contre 50,8 ±1,5 cm) et l’âge gestationnel (276,2 ±7,6 
jours contre 276,6 ±7,1 jours) des nouveau-nés du groupe vacciné 
et du groupe placebo étaient comparables.


Une analyse rétrospective d’échantillons de sang provenant de 
2 communes a été réalisée pour étudier l’innocuité et l’immu-
nogénicité du HEV 239 chez les sujets de l’essai de phase III 
qui étaient positifs pour le HBsAg et qui ne présentaient pas 
de signe d’affection chronique du foie.43, 45 Le taux de manifes-
tations indésirables chez les sujets positifs pour le HBsAg qui 
avaient reçu le vaccin était semblable à celui des sujets vaccinés 
qui étaient négatifs pour le HBsAg.45 


Lors de sa réunion de juin 2014, le Comité consultatif mondial de 
la sécurité vaccinale (GACVS) a étudié le vaccin HEV 239 et conclu 
que les données disponibles sur son innocuité chez les sujets en 
bonne santé, provenant des essais cliniques de phases I, II et III, 
sont rassurantes.55 Toutefois, le GACVS a relevé qu’il n’existe pas 
de données sur l’innocuité chez les enfants (<16 ans), les personnes 
âgées (>65 ans) et les sujets atteints de maladies ou affections 
sous-jacentes, notamment ceux qui sont immunodéprimés ou ont 
une affection hépatique, et a recommandé que des études soient 


54 Wu T, Zhu FC, Huang SJ, et al. Safety of the hepatitis E vaccine for pregnant women: 
a preliminary analysis. Hepatology. 2012; 55: 2038.


55 See No. 29, 2014, pp. 325–335.


54 Wu T, Zhu FC, Huang SJ, et al. Safety of the hepatitis E vaccine for pregnant women: a prelimi-
nary analysis. Hepatology. 2012; 55: 2038.


55 Voir No 29, 2014, pp. 325-335.
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liver disease, and recommended that studies be conducted 
to assess the safety of the vaccine in these subpopulations. 
Any follow-up of pregnant women inadvertently vacci-
nated during the Phase III trial should be useful for as-
sessment of safety in this group. The committee also noted 
that there are as yet no studies to evaluate the safety and 
immunogenicity of HEV 239 vaccine when given concom-
itantly with other vaccines. In addition, GACVS recom-
mended that a Phase IV post-marketing study be con-
ducted once the vaccine is in more widespread use to 
further assess its safety profile, in particular with regard 
to serious and rare adverse events. 


Based on evidence from the Phase I, II and III trials con-
ducted by the manufacturer, HEV 239 vaccine was well tol-
erated and demonstrated to have a good safety profile for 
those aged 16–65 years, with most adverse events limited 
to local reactions at the injection site. There are limited data 
on safety of this vaccine with regard to maternal and fetal 
outcomes following use during pregnancy, and none for its 
use among organ transplant recipients, other immunosup-
pressed persons or persons with chronic liver disease.41 


Cost-effectiveness
The cost-effectiveness of hepatitis E vaccination pro-
grammes in outbreak settings has not been studied. A 
highly simplified simulation of the use of hepatitis E vaccine 
in an outbreak situation, similar to that in northern Uganda, 
utilized baseline parameter inputs taken from non-system-
atic reviews of published sources or from assumptions, and 
assumed that all individuals were vaccinated with an effi-
cacy of 50%.56 The model summed costs associated with 
hepatitis E with and without vaccination, and used the dif-
ference in disability adjusted life years (DALYs) and costs 
to estimate the cost per DALY averted. The simplified model 
found that vaccination against hepatitis E in an outbreak 
situation cost US$ 875 per DALY averted. However this  
estimate is sensitive to changes in the assumptions used. 


WHO position
WHO recognizes the importance of hepatitis E as a public 
health problem in many developing countries, particularly 
among special populations such as pregnant women and 
individuals living in camps for displaced persons and in 
outbreak situations. The one currently licensed hepatitis 
E vaccine (HEV 239 vaccine, Hecolin®) is considered a 
promising vaccine which has shown a high degree of  
efficacy against hepatitis E disease in 16–65 year-old 
healthy subjects in China. However, data on the incidence 
of hepatitis E virus infection and disease worldwide, and 
the contribution of hepatitis E to mortality in the general 
population where infection is common, are limited. 


Routine use: The available data concerning this rela-
tively new vaccine are insufficient, and for some issues 
there are as yet no data, particularly regarding the im-
munization of individuals <16 years of age, and the 
degree of cross-protection the vaccine may confer 
against HEV genotypes 1, 2, and 3. In the absence of 
sufficient information at this time, WHO does not make 
a recommendation on the introduction of the vaccine 


menées pour évaluer l’innocuité du vaccin dans ces sous-groupes 
de la population. Le suivi des femmes vaccinées par inadvertance 
au cours de la grossesse dans le cadre de l’essai de phase III devrait 
apporter des éléments utiles pour évaluer l’innocuité du vaccin 
dans cette population. Le Comité a noté par ailleurs qu’aucune 
étude n’avait encore été menée pour évaluer l’innocuité et l’immu-
nogénicité du HEV 239 lorsqu’il est administré de façon concomi-
tante avec d’autres vaccins. En outre, le GACVS a recommandé 
qu’une étude postcommercialisation de phase IV soit réalisée une 
fois que le vaccin sera plus largement utilisé pour déterminer son 
profil d’innocuité de manière plus détaillée, en particulier pour ce 
qui est des manifestations indésirables graves et rares. 


Les essais de phases I, II et III réalisés par le fabricant indiquent 
que le vaccin HEV 239 est bien toléré et a un profil d’innocuité 
favorable pour les sujets âgés de 16 à 65 ans, la plupart des mani-
festations indésirables se limitant à des réactions locales au point 
d’injection. Il n’existe que peu de données sur l’innocuité du 
vaccin pendant la grossesse, en termes d’issues maternelles et 
fœtales, et aucune donnée sur son administration aux personnes 
ayant reçu une greffe d’organe, aux sujets immunodéprimés ou 
aux personnes atteintes d’une affection chronique du foie.41 


Rapport coût/efficacité
Le rapport coût/efficacité des programmes de vaccination contre 
l’hépatite E en situation de flambée n’a pas été étudié. Une simula-
tion hautement simplifiée de l’utilisation du vaccin contre l’hépatite 
E dans une situation de flambée analogue à celle du nord de l’Ou-
ganda a été réalisée, utilisant comme paramètres de référence des 
paramètres tirés d’un examen non systématique des sources publiées 
ou découlant des hypothèses retenues, et supposant que tous les 
sujets ont été vaccinés avec une efficacité de 50%.56 Le modèle a 
totalisé les coûts associés à l’hépatite E avec et sans vaccination et, 
sur la base de la différence en coût et en espérance de vie corrigée 
de l’incapacité (DALY), a estimé le coût par DALY évitée. Ce modèle 
simplifié a conclu que la vaccination contre l’hépatite E en situation 
de flambée coûte US$ 875 par DALY évitée. Cependant, cette estima-
tion est sensible à la modification des hypothèses utilisées. 


Position de l’OMS
L’OMS reconnaît que l’hépatite E est un problème majeur de santé 
publique dans de nombreux pays en développement, en particulier 
dans certains groupes spécifiques de la population, comme les 
femmes enceintes et les personnes vivant dans des camps de réfu-
giés ou des situations de flambée. Le seul vaccin actuellement 
homologué contre l’hépatite E (HEV 239, ou Hecolin®) est jugé 
prometteur par l’OMS, ayant démontré sa grande efficacité contre 
l’hépatite E chez les sujets sains âgés de 16 à 65 ans en Chine. 
Toutefois, on ne dispose que de données limitées sur l’incidence 
de l’hépatite E et de l’infection par le VHE à l’échelle mondiale, 
ainsi que sur la contribution de la maladie à la mortalité de la 
population dans les régions où l’infection est répandue. 


Utilisation dans le cadre de la vaccination systématique: Les 
données dont on dispose sur ce vaccin relativement nouveau sont 
insuffisantes; sur certains points, aucune donnée n’est encore 
disponible, en particulier pour ce qui est de la vaccination des 
enfants de <16 ans et du niveau de protection croisée conférée par 
le vaccin contre les génotypes 1, 2 et 3 du virus. En l’absence 
d’informations suffisantes à ce stade, l’OMS ne peut émettre de 
recommandation quant à l’introduction de ce vaccin dans les 


56 Cost-effectiveness background on Hepatitis E. Geneva, World Health Organization, 
2014 (http://www.who.int/immunization/sage/meetings/2014/october/5_HEV_
Cost-effectiveness_section_V3.pdf?ua=1, accessed December 2014).


56 Cost-effectiveness background on Hepatitis E. Genève, Organisation mondiale de la Santé, 
2014 (http://www.who.int/immunization/sage/meetings/2014/october/5_HEV_Cost-effective-
ness_section_V3.pdf?ua=1, consulté en décembre 2014).
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for routine use in national programmes in populations 
where epidemic and sporadic hepatitis E disease is com-
mon. However, national authorities may decide to use 
the vaccine based on the local epidemiology. 


Due to the lack of sufficient information on safety, im-
munogenicity and efficacy in the following population 
subgroups, WHO does not recommend routine use of 
the vaccine in children aged <16 years, pregnant women, 
chronic liver disease patients, and patients on organ 
transplant waiting lists, and travellers. 


Special groups and outbreak situations: There may be 
special situations such as outbreaks where the risk of 
hepatitis E or of its complications or mortality is par-
ticularly high. The current WHO position concerning 
routine programmes should not preclude the use of the 
vaccine in these specific situations. In particular, the use 
of the vaccine to mitigate or prevent outbreaks of hep-
atitis E should be considered as well as the use of the 
vaccine to mitigate consequences in high risk groups 
such as pregnant women. 


WHO recognizes the high risk of hepatitis E virus infec-
tion for travellers, health-care and humanitarian relief 
workers deployed or travelling to areas where there is 
an ongoing outbreak of hepatitis E. In such circum-
stances, each person should be evaluated individually 
for risks and benefits and vaccination should be con-
sidered. 


Health-care workers in endemic settings are at similar 
risk of contracting HEV infection as the local popula-
tion, and there are no specific vaccination recommenda-
tions for these groups; national authorities may decide 
to use the vaccine based on the local epidemiology.


Information gaps: WHO acknowledges the need for 
more comprehensive data on the use of the hepatitis E 
vaccine. In all situations where it is deployed, experi-
ence with the use of the HEV 239 vaccine, including the 
occurrence of any adverse events, should be docu-
mented. Analysis of vaccination in outbreak situations 
could provide valuable data on safety and effectiveness 
of the vaccine as well as the age-specific attack rates. 
WHO recommends the pre-emptive design of a research 
protocol that would be used to study safety and im-
munogenicity of the vaccine in outbreak situations, 
pregnant women, in patients with chronic liver disease 
and in immunosuppressed persons, including those 
awaiting or having received solid organ transplantation.


 


Data gaps remain on the epidemiology of hepatitis E, 
in particular: the incidence and mortality of the disease 
in the general population as well as in special popula-
tions; the efficacy of the hepatitis E vaccine against 
disease caused by HEV of genotypes 1, 2 and 3; the 
efficacy of schedules of hepatitis E vaccination with 
<3 doses or shorter intervals between doses; and the 
duration of protection following hepatitis E vaccination 
and the possible need for booster doses.


As further data become available, the current WHO  
position on hepatitis E vaccine will be reviewed and  
updated as necessary on the basis of new information. 


programmes nationaux de vaccination systématique de la popu-
lation dans les pays où les épidémies ou les cas sporadiques d’hé-
patite E sont courants. Cependant, les autorités nationales peuvent 
décider d’utiliser le vaccin en fonction de l’épidémiologie locale. 


En raison du manque d’informations sur l’innocuité, l’immuno-
génicité et l’efficacité du vaccin dans les sous-groupes suivants 
de la population, l’OMS ne peut recommander son utilisation 
systématique chez les enfants de <16 ans, les femmes enceintes, 
les personnes atteintes d’une affection chronique du foie, les 
patients en attente d’une transplantation et les voyageurs. 


Groupes particuliers et situations de flambée: Dans certaines 
situations, notamment en cas de flambée, les risques de morbi-
dité et de mortalité liées à l’hépatite E ou à ses complications 
sont particulièrement élevés. La position actuelle de l’OMS 
quant à l’inclusion du vaccin dans les programmes de vaccina-
tion systématique ne doit pas exclure son utilisation dans ces 
situations spécifiques. En particulier, son utilisation devrait être 
envisagée pour combattre ou prévenir une flambée d’hépatite 
E, ainsi que pour en atténuer les effets chez les personnes à 
haut risque, telles que les femmes enceintes. 


L’OMS reconnaît que les voyageurs, les agents de santé et les 
travailleurs humanitaires déployés ou en transit dans des zones 
touchées par une flambée d’hépatite E sont exposés à un risque 
élevé d’infection par le virus de l’hépatite E. Dans de telles 
situations, il convient de faire une évaluation individuelle des 
risques et des avantages du vaccin pour la personne concernée 
et d’envisager sa vaccination.


Les agents de santé travaillant dans des zones d’endémie ont le 
même risque de contracter l’infection que la population locale et 
aucune recommandation spécifique n’est émise quant à la vacci-
nation de ces groupes; les autorités nationales peuvent décider de 
l’utilisation du vaccin en fonction de l’épidémiologie locale.


Insuffisances des informations: L’OMS estime que des données 
plus complètes sont nécessaires quant à l’utilisation du vaccin 
contre l’hépatite E. Dans toutes les situations où ce vaccin est 
déployé, il importe de consigner les informations sur l’expé-
rience acquise, y compris la survenue de manifestations indé-
sirables éventuelles. Une analyse de la vaccination effectuée 
dans les situations de flambée pourrait fournir des données 
précieuses sur l’innocuité et l’efficacité du vaccin, ainsi que sur 
les taux d’atteinte en fonction de l’âge. L’OMS recommande 
l’adoption d’un modèle de protocole de recherche anticipant 
les événements qui permettrait d’étudier l’innocuité et l’immu-
nogénicité du vaccin dans les situations de flambée, ainsi que 
chez les femmes enceintes, les patients atteints d’une affection 
chronique du foie et les personnes immunodéprimées, y 
compris celles qui sont en attente d’une transplantation ou qui 
ont déjà bénéficié d’une greffe d’organe solide. 


Les données sur l’épidémiologie de l’hépatite E demeurent 
insuffisantes, en particulier en ce qui concerne: l’incidence et 
la mortalité de la maladie dans la population générale, ainsi 
que dans des groupes spécifiques; l’efficacité du vaccin contre 
l’hépatite E induite par les génotypes 1, 2 et 3 du VHE; l’effica-
cité d’un calendrier de vaccination contre l’hépatite E qui 
prévoirait <3 doses ou des intervalles plus courts entre les 
doses; et la durée de la protection conférée par le vaccin, ainsi 
que la nécessité de doses de rappel potentielles.


À mesure que des données supplémentaires deviendront dispo-
nibles, l’OMS réexaminera sa position sur le vaccin contre 
l’hépatite E et l’adaptera le cas échéant. 
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Strategic Advisory Group of Experts (SAGE) 
Terms of reference 


Functions 


SAGE is the principal advisory group to WHO for vaccines and immunization. It is charged with advising WHO on overall 
global vaccination policies and strategies, ranging from vaccines and technology, research and development, to delivery of 
vaccination and its linkages with other health interventions. SAGE’s remit extends to the control of all vaccine-preventable 
diseases as part of an integrated, people centred platform of disease prevention that spans the human life-course and in the 
context of health systems strengthening. 


SAGE advises the WHO Director-General specifically on the: 


1. adequacy of progress towards the achievement of the goals of control of vaccine-preventable diseases worldwide
such as those laid out in the Decade of Vaccines Global Vaccine Action Plan 2011-2020.


2. major issues and challenges to be addressed with respect to achieving the disease control goals, including issues
and challenges to achieving and sustaining high and equitable vaccination coverage;


3. immunization programme response to current public health priorities;
4. major general policies, goals and targets including those related to vaccine research and development;
5. adequacy of WHO's strategic plan and priority activities consistent with its mandate and considering the comparative


advantages and the respective roles of partner organizations;
6. engagement of WHO in partnerships that will enhance achievement of global immunization goals.


Membership 


SAGE comprises 15 independent experts, who shall serve in their personal capacity and represent a broad range of 
affiliations and a broad range of disciplines encompassing many aspects of immunization and vaccines. Members should 
refrain from promoting the policies and views and products of the institution for which they work. 


SAGE members are recruited and selected as acknowledged experts from around the world in the fields of epidemiology, 
public health, vaccinology, paediatrics, internal medicine, infectious diseases, immunology, drug regulation, programme 
management, immunization delivery, health-care administration, health economics, and vaccine safety.    


The membership of SAGE shall seek to reflect a representation of: 


1. professional affiliation (e.g., academia, medical profession, clinical practice, research institutes, and governmental
bodies including national immunization programmes, public health departments and regulatory authorities);


2. major areas of expertise (e.g., vaccine research, vaccine and immunization safety, optimization of immunization
schedules, vaccine delivery, disease control strategies, impact monitoring); and


3. the strategic focus areas of the WHO's vaccine and immunization work including vaccines norms and standards,
vaccine regulation, vaccine programme management, delivery and surveillance and monitoring, and vaccine
research & development.


SAGE members, including the Chairperson and the Vice-Chairperson, are appointed by the WHO Director-General. Members 
are selected upon the proposal of an independent selection panel including representatives of key partner organizations.  A 
public call for nominations is issued.  After determination of eligibility, nominations are submitted to the selection panel. 
Members will be selected on the basis of their qualifications and ability to contribute to the accomplishment of SAGE’s 
objectives. Renewals of term are also submitted to the selection panel. 


Consideration will be given to ensuring appropriate geographic representation and gender balance. Chairs of regional 
technical immunization advisory groups are not eligible to serve on SAGE but are invited to attend SAGE meetings. WHO staff 
and United Nations staff members are not eligible to serve on SAGE. 


Members of SAGE shall be appointed to serve for an initial term of three years. This three-year term may only be renewed 
once.  To allow for continuity and efficiency, the Chairperson of SAGE is expected to act as Chairperson for a minimum of 
three years, not taking into account if he/she has already served three years or has been renewed for a further three years as 
a member of SAGE. He/she needs however, to be a member of SAGE for a minimum of one year before taking up 
Chairpersonship.  


Prior to being considered for SAGE membership, nominees shall be required to complete a WHO Declaration of Interests form 
as per the attached form (Annex 1). 


All papers presented to SAGE, which may include pre-publication copies of research reports or documents of commercial 
significance, shall be treated as confidential. SAGE deliberations are confidential and may not be publicly disclosed by SAGE 
members. Therefore, prior to confirmation by WHO of their appointment as SAGE members, SAGE nominees shall be 
required to sign a Confidentiality Undertaking (Annex 2).   


A register of members' interests and signed confidentiality agreements shall be maintained by WHO. 


Membership in SAGE may be terminated for any of the following reasons: 
1. failure to attend two consecutive SAGE meetings;
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2. change in affiliation resulting in a conflict of interest  or involvement in activities resulting in a conflict of interest
incompatible with serving on SAGE; and


3. a lack of professionalism involving, for example, a breach of confidentiality.


Meetings and operational procedures 


SAGE meetings occur biannually, in April and October, and are scheduled 3 years ahead. The frequency of meetings may, 
however, be adjusted as necessary. The WHO Secretariat will work with SAGE members and key global stakeholders to 
develop SAGE priorities and workplans as well as specific meeting agendas.  


SAGE members are asked to update their declared interests before each meeting. SAGE members with potentially conflicting 
interests will not participate in deliberations on the specific topic(s) for which they would have a conflict of interest. SAGE 
member’s relevant interests will be made publically available four weeks in advance of the meeting for public comments. 
Background documents, presentations, final agenda and  final list of participants are posted after the meeting are posted  on 
the SAGE public website after the meeting. 


Decisions or recommendations by SAGE will, as a rule, be taken by consensus. 


The WHO Regional Offices, Chairs of regional technical immunization advisory groups and Chairs of relevant WHO technical 
advisory committees will be invited to participate in SAGE meetings and contribute to the discussions. The major global 
immunization stakeholders such as UNICEF, the Secretariat of Gavi, the Vaccine Alliance, and representatives of civil society 
organizations will also be invited to attend and contribute to SAGE meetings.  


WHO may also invite other observers to SAGE meetings, including representatives from non-governmental organizations, 
international professional organizations, technical agencies, partner organizations, Chairs and members of national technical 
advisory groups on immunization as well as  associations of manufacturers of vaccines and immunization technologies and 
representatives from the manufacturing companies.  


Additional experts may be invited to meetings, as appropriate, to further contribute to specific agenda items. Observers and 
invited experts will not participate in the decision making process but will be allowed to contribute to the discussions as 
directed by the Chairperson. 


SAGE reports to the WHO Director-General. The SAGE Chairperson will debrief the Director-General (or designee) following 
each SAGE meeting. The conclusions and recommendations of SAGE meetings shall be published in the Weekly 
Epidemiological Record and posted on the website within two months of each SAGE meeting. These conclusions  and 
recommendations and will be translated into all the WHO headquarters official languages. A brief summary report of the 
meeting shall also be posted on the SAGE website the day after the SAGE meeting.  


Roles and responsibilities of SAGE members  


Members of SAGE have a responsibility to provide WHO with high quality, well considered advice and recommendations on 
matters described in these SAGE terms of reference.  Members play a critical role in ensuring the reputation of SAGE as an 
internationally recognized advisory group in the field of immunization. In keeping with SAGE’s mandate to provide strategic 
advice rather than technical input, members will be committed to the development and improvement of public health policies. 


SAGE has no executive or regulatory function. Its role is solely to provide advice and recommendations to the  
Director-General of WHO. This includes providing advice and recommendations on urgent public health issues as needed. 


SAGE members may be approached by non-WHO sources for their views, comments and statements on particular matters of 
public health concern and asked to state the views of SAGE. SAGE members shall refer such enquiries to WHO. 


SAGE members will not be remunerated for their participation in SAGE; however, reasonable expenses such as travel 
expenses incurred by attendance at SAGE or related meetings will be compensated by WHO. 


SAGE members are expected to endeavour to attend all biannual meetings. Further active participation will be expected from 
all SAGE members throughout the year, including participation in SAGE Working Groups, video and telephone conferences as 
well as frequent interactions via e-mail.  Review of documents may also be solicited.  SAGE members may be requested to 
participate as observers in other important WHO or partners meetings. As a result SAGE members are expected to commit to 
invest a substantial amount of their time to SAGE. 


The secretariat of SAGE is ensured by the Immunization Policy Unit of the Department of Immunization, Vaccines and 
Biologicals.  The function of Executive Secretary is ensured by the Senior Health Advisor who directs this Unit.  


SAGE will be kept informed by WHO and partner agencies on progress concerning implementation of strategies and the 
attainment of objectives at country and regional level.  SAGE will also be informed of conclusions and recommendations from 
WHO relevant technical advisory groups including  regional technical advisory groups. 


SAGE Working Groups are established as resources intended to increase the effectiveness of SAGE deliberations by 
reviewing and providing evidence-based information and options for recommendations together with implications of the 
various options to be discussed by SAGE during one of its biannual meetings.  These Working Groups are normally 
established on a time-limited basis to help address specific questions identified by SAGE when the issue is particularly 
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complicated or time-consuming and could not be addressed by an existing standing WHO advisory committee. The need and 
charge for a Working Group is discussed and agreed during SAGE meetings. The purpose, structure and functioning of the 
Working Groups is described in detail in Annex 3 (Purpose, structure and functioning of the Strategic Advisory Group of 
Experts on Immunization (SAGE) Working Groups). 
 
For its proceedings, SAGE shall follow an evidence-based review process as outlined in the SAGE guidance document on 
evidence-based vaccine-related recommendations 
(http://www.who.int/immunization/sage/Guidelines_development_recommendations.pdf?ua=1). 
 
More detailed information on SAGE operating procedures is available on the SAGE website 
(http://www.who.int/immunization/sage/working_mechanisms/en/). 
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Annex 1 
 
 


DECLARATION OF INTERESTS FOR WHO EXPERTS  
 


WHO's work on global health issues requires the assistance of external experts who may have interests related to 
their expertise. To ensure the highest integrity and public confidence in its activities, WHO requires that experts serving in an 
advisory role disclose any circumstances that could give rise to a potential conflict of interest related to the subject of the 
activity in which they will be involved.  


 
All experts serving in an advisory role must disclose any circumstances that could represent a potential conflict of 


interest (i.e., any interest that may affect, or may reasonably be perceived to affect, the expert's objectivity and 
independence). You must disclose on this Declaration of Interest (DOI) form any financial, professional or other interest 
relevant to the subject of the work or meeting in which you have been asked to participate in or contribute towards and any 
interest that could be affected by the outcome of the meeting or work. You must also declare relevant interests of your 
immediate family members (see definition below) and, if you are aware of it, relevant interests of other parties with whom you 
have substantial common interests and which may be perceived as unduly influencing  your judgement (e.g. employer, close 
professional associates, administrative unit or department).   


 
Please complete this form and submit it to WHO Secretariat if possible at least 5 weeks before the meeting or work. 


You must also promptly inform the Secretariat if there is any change in this information prior to, or during the course of, the 
meeting or work. All experts must complete this form before participation in a WHO activity can be confirmed.  Please note 
that not fully completing and disclosing all relevant information on this form may, depending on the circumstances,  lead WHO 
to decide not to appoint you to WHO advisory bodies / functions in the future. 


 
Answering "Yes" to a question on this form does not automatically disqualify you or limit your participation in a WHO 


activity. Your answers will be reviewed by the Secretariat to determine whether you have a conflict of interest relevant to the 
subject at hand. One of the outcomes listed in the next paragraph can occur depending on the circumstances (e.g, nature and 
magnitude of the interest, timeframe and duration of the interest).  


 
The Secretariat may conclude that no potential conflict exists or that the interest is irrelevant or insignificant. If, 


however, a declared interest is determined to be potentially or clearly significant, one or more of the following three measures 
for managing the conflict of interest may be applied. The Secretariat (i) allows full participation, with public disclosure of your 
interest; (ii) mandates partial exclusion (i.e., you will be excluded from that portion of the meeting or work related to the 
declared interest and from the corresponding decision making process); or (iii) mandates total exclusion (i.e., you will not be 
able to participate in any part of the meeting or work).  


 
 All potentially significant interests will be disclosed to the other participants at the start of the activity and you will be 
asked if there have been any changes.  Whereas this form is confidential, a summary of declarations and actions taken to 
manage any declared interests will be published on the SAGE public website). Furthermore, if the objectivity of the work or 
meeting in which you are involved is subsequently questioned, the contents of your DOI form may be made available by the 
Secretariat to persons outside WHO if the Director-General considers such disclosure to be in the best interest of the 
Organization, after consulting with you. Completing this DOI form means that you agree to these conditions.  
 
 If you are unable or unwilling to disclose the details of an interest that may pose a real or perceived conflict, you must 
disclose that a conflict of interest may exist and the Secretariat may decide that you be totally recused from the meeting work 
or process concerned, after consulting with you.  
  


Name: 
Institution: 
Email:  


  
Date and title of meeting or work, including description of subject matter to be considered (if a number of substances 


or processes are to be evaluated, a list should be attached by the organizer of the activity): 
________________________________________________________________________ 
________________________________________________________________________ 


 
Please answer each of the questions below. If the answer to any of the questions is "yes", briefly describe the 


circumstances on the last page of the form.  
 


 The term "you" refers to yourself and your immediate family members (i.e., spouse (or partner with whom you have a 
similar close personal relationship) and your children). "Commercial entity" includes any commercial business, an industry 
association, research institution or other enterprise whose funding is significantly derived from commercial sources with an 
interest related to the subject of the meeting or work. "Organization" includes a governmental, international or non-profit 
organization. "Meeting" includes a series or cycle of meetings.   


 


 


 


EMPLOYMENT AND CONSULTING 
Within the past 4 years, have you received remuneration in excess of US$ 5,000 from a 
commercial entity or other organization with an interest related to the subject of the 
meeting, work or process?    
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1a Employment Yes  No   


1b Consulting, including service as a technical or other advisor Yes  No   
 RESEARCH SUPPORT 


Within the past 4 years, have you or has your research unit received support from a 
commercial entity or other organization with an interest related to the subject of the 
meeting, work or process?   


2a Research support, including grants, collaborations, sponsorships, and other funding Yes  No  


2b 


 


2c 


Non-monetary support valued at more than US $1000 overall (include equipment, facilities, 
research assistants, paid travel to meetings, etc.) 
 
Support (including honoraria) for being on a speakers panel, giving speeches or training for a 
commercial entity or other organization with an interest related to the subject of the meeting, work 
or process? 


Yes  No  


 


Yes  No  


 


 


 


 


 


INVESTMENT INTERESTS 
Do you have current investments (valued at more than US$5,000 overall) in a commercial 
entity with an interest related to the subject of the meeting, work or process?  Please also 
include indirect investments such as a  trust or holding company.  You may exclude mutual 
funds, pension funds or similar investments that are broadly diversified and on which you 
exercise no control.  


3a Stocks, bonds, stock options, other securities (e.g., short sales) Yes  No  


3b Commercial business interests (e.g., proprietorships, partnerships, joint ventures, board 
memberships, controlling interest in a company) Yes   No  


 INTELLECTUAL PROPERTY 
Do you have any intellectual property rights that might be enhanced or diminished by the 
outcome of the meeting,  work or process?  


4a Patents, trademarks,  copyrights or other intellectual property (including pending applications) Yes   No  


4b Proprietary know-how in a substance, technology or process Yes   No  


 PUBLIC STATEMENTS AND POSITIONS (during the past  4 years)   


5a As part of a regulatory, legislative or judicial process, have you provided an expert opinion or 
testimony, related to the subject of the meeting, work or process,                                                                                                                                                                                             
for a commercial entity or other organization?  Yes  No  


5b Have you held an office or other position, paid or unpaid, where you represented interests or 
defended a position related to the subject of the meeting, work or process?  Yes  No  


 
 
ADDITIONAL INFORMATION  


6a If not already disclosed above, have you worked for the competitor of a product that is the subject 
of the meeting or work, or will your participation in the meeting,  work or process enable you to 
obtain access to a competitor's confidential proprietary information, or create for you a personal, 
professional, financial or business competitive advantage?  if so, please elaborate?   


Yes  No  


6b To your knowledge, would the outcome of the meeting,  work or process benefit or adversely affect 
interests of others with whom you have substantial common personal, professional, financial or 
business interests (such as your adult children or siblings, close professional colleagues, 
administrative unit or department)?   


Yes  No  


 


6c Excluding WHO, has any person or entity paid or contributed towards your travel costs in 
connection with this WHO meeting, work or process?  


Yes  No  


6d Have you received any payments (other than for travel costs) or honoraria for speaking publicly on 
the subject of this WHO meeting, work or process?  Yes   No  


6e Is there any other aspect of your background or present circumstances not addressed above that 
might be perceived as affecting your objectivity or independence? Yes   No  


 
7. 


 


 


TOBACCO OR TOBACCO PRODUCTS (answer without regard to relevance to the subject of the 
meeting or work) 
 
Within the past 4 years, have you had employment or received research support or other funding 
from, or had any other professional relationship with, an entity directly involved in the production, 
manufacture, distribution or sale of tobacco or tobacco products or representing the interests of any 
such entity? 


 


 


 


Yes  No  
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EXPLANATION OF "YES" RESPONSES:  If the answer to any of the above questions is "yes", check above and 
briefly describe the circumstances on this page. If you do not describe the nature of an interest or if you do not 
provide the amount or value involved where relevant, the conflict will be assumed to be significant.  


 
Nos. 1 - 4:    
Type of interest, question number 
and category (e.g., Intellectual 
Property 4.a copyrights) and 
basic descriptive details. 


 
Name of company,  
organization, or 
institution 


 
Belongs to you, a 
family member, 
employer, research 
unit or other? 


 
Amount of income or 
value of interest (if 
not disclosed, is 
assumed to be 
significant) 


 
Current interest 
(or year ceased) 
 


     


Nos. 5-8: Describe the subject, specific circumstances, parties involved, time frame and other relevant details  


 
 
 CONSENT TO DISCLOSURE. By completing and signing this form, you consent to the disclosure of any relevant 
conflicts to other meeting participants and in the resulting report or work product. 


 
 
DECLARATION. I hereby declare on my honour that the disclosed information is true and complete to the 


best of my knowledge.  
 
 
Should there be any change to the above information, I will promptly notify the responsible staff of WHO and 


complete a new declaration of interest form that describes the changes. This includes any change that occurs before 
or during the meeting or work itself and through the period up to the publication of the final results or completion of 
the activity concerned. 
 
 
Date: ________________    Signature________________________________ 
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Annex 2 
 
 


  
 
 
 


CONFIDENTIALITY UNDERTAKING 
 
 


1. Commercial, academic and other research institutions and individual scientists often submit or present for discussion by 
committees or groups of WHO on research, products and processes (hereafter referred to as "Information") which the 
institutions and individuals consider proprietary.  To help ensure the appropriate use by WHO of such Information whilst 
protecting the institutions' or individual's proprietary rights, WHO undertakes to release such Information only to persons 
who have signed this agreement. 


 
2. Information submitted by such institutions or individuals through WHO to committees or groups for review, discussion or 


comment, whether at meetings, on internet-based collaborative workspaces, during telephone conferences or otherwise, 
shall be regarded by the Undersigned as confidential, unless clearly stated otherwise, by the institution, individual 
concerned and/or the WHO Secretariat. 


 
3. The Undersigned undertakes to treat such confidential Information as proprietary information and agrees not to make 


copies of it, nor to disclose or use the same in whole or in part. 
 
4. If requested to do so, the Undersigned agrees to return to WHO any and all Information identified as confidential. 
 
5. The Undersigned shall not be bound by confidentiality if he/she is able to demonstrate that the Information: 
 
       (a)  was known to him/her prior to any disclosure to him/her by the institution or   
              individual or WHO;      
 
       (b)  was in the public domain at the time of disclosure by the institution or individual; 
 
       (c)   becomes part of the public domain through no fault of the Undersigned; or 
 
       (d)  becomes available to the Undersigned from a third party not in breach of any legal   
              obligations of confidentiality to the institution, individual or WHO. 
 
6. This Confidentiality Undertaking is valid during the entire time the Undersigned participates in the work of the committee 
or group, in whatever capacity, and for a period of ten (10) years thereafter. 
 
 
 
 Signed:  
 
 Signature……………………………………... 
 
 Name…………………………………………. 
  (print or type)  
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Annex 3 


Purpose, structure and functioning of the Strategic Advisory Group of Experts on Immunization (SAGE) Working 
Groups 
 
Purpose and decision to establish a SAGE Working Group 
 
SAGE Working Groups are established as resources intended to increase the effectiveness of SAGE deliberations by 
reviewing and providing evidence-based information and options for recommendations together with implications of the 
various options to be discussed by SAGE in an open public forum. 
 
These Working Groups are normally established on a time limited basis to help address specific questions identified by SAGE 
when the issue cannot be addressed by existing standing WHO advisory committees. Some Working Groups such as that on 
polio eradication or the Decade of Vaccines Working Group can be established for a number of years.   
 
The need for and creation of a Working Group is discussed and agreed during SAGE meetings, preparatory teleconferences 
for SAGE meetings, or in case of urgency via email interaction.   
 
Terms of reference of the Working Groups and identification of needed expertise to serve on the Working Group  
Each Working Group operates under specific terms of reference (TORs). These TORs are defined within 30 days of the SAGE 
decision to establish the Working Group. 
 
Proposed TORs and related expertise to serve on the Working Group are developed jointly by the SAGE member serving as 
Working Group Chair, the Lead WHO technical staff and SAGE Executive Secretary.  Draft TORs and related expertise are 
reviewed by SAGE members. Final decision is taken jointly by the SAGE Chair, Working Group Chair, SAGE Executive 
Secretary, and the Director of the Department of Immunization, Vaccines and Biologicals. 
 
Working Group composition and selection of membership 
 
Each Working Group should include two or more SAGE members (one of whom functions as Chair), and additional subject 
matter experts serving in their own individual capacity and with a view to meet the identified needed expertise for the group. 
SAGE members and other experts who have identified conflicts of interest cannot serve on the Working Group charged with 
responsibility in the identified areas of conflict. WHO staff (one of whom functions as the Working Group technical lead serve 
as secretariat to the Working Group.  In some instances other UN or non UN agencies can be co-opted as part of the 
secretariat.   
For the selection of experts to serve on a Working Group, a public call for nomination for Working Group members will be 
posted on the SAGE website together with the relevant TORs of the Working Group and indication of the desirable expertise. 
SAGE members, regional offices, diplomatic missions, WHO staff and key partner organizations will also be approached to 
propose potential nominations. Nominees will be requested to provide both a Curriculum Vitae and a completed Declaration of 
Interests form prior to being considered for membership on the Working Group.   
 
The selection panel, comprised of the SAGE Chair (or Vice-Chair), the Working Group Chair, the SAGE Executive Secretary 
and lead WHO technical staff will select Working Group members from the pool of nominees. In addition to meeting the 
required expertise and avoidance of nominating individuals with conflicts of interest, attention will be given to ensure proper 
diversity including geographic and gender representation. In general, Chairs of regional technical immunization advisory 
groups are not eligible to serve on SAGE Working Groups. Should experts be appointed as Chair of a regional technical 
immunization advisory group after their nomination as member of a Working Group and for SAGE members while still serving 
on the group after they rotate out of SAGE, they may continue to serve on the Working Group. 
 
For Working Groups which terms of reference require proceedings over a number of years, if a SAGE member rotates out of 
SAGE while the Working Group is still active, then he/she remains on the Working Group but a new SAGE member should be 
enrolled to serve on the group.  A new SAGE member should be appointed as Working Group Chair when the previous Chair 
rotates out of SAGE. For Working Groups having proceedings spanning over a number of years, the same rotation process as 
applied to SAGE membership should be applied i.e. two 3–year terms. The renewal is being determined by a selection panel 
comprised of the SAGE Chair (or Vice-Chair), the Working Group Chair, lead WHO technical staff and the SAGE Executive 
Secretary and is based on the contribution of the member to the group. If members resign for personal reasons, are no longer 
eligible to serve on the group due to arising conflicts of interest, or are unable to meaningfully contribute to the proceedings of 
the group, they can be replaced with first considering an appointment from the list of initial candidates to join the group. The 
decision will be made as for the selection of candidates (see above). If no one from this list is suitable then another expert 
could be solicited and co-opted without resourcing to an open call for nomination.  
 
The size of the Working Group should not exceed 10-12 members and will be adjusted based on the need for expertise and 
representation.   
 
 
On rare occasions joint reviews of evidence by SAGE and another area WHO advisory committee (focusing on another area  
than immunization but with expertise and relevance to the topic being considered) may have to be organized. As a result a 
SAGE Working Group may be formed in conjunction with this other solicited advisory committee. In this instance members of 
the solicited advisory committee might also be co-opted on the Working Group and a Working Group co-Chair may be 
appointed from among members of this other advisory committee. In this case, the selection of Working Group members will 
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equally involve the Chair and secretariat of the solicited advisory committee.  
 
Working Group members will not be remunerated for their participation in the Working Group; however, reasonable expenses 
such as travel expenses incurred by attendance at Working Group meetings, SAGE meetings or related meetings will be 
compensated by WHO. 
 
Working Group Process 
 
Working Groups, with support of the WHO Secretariat will perform or coordinate, systematic assessment of the evidence such 
as analysis of data addressing efficacy, effectiveness, safety, feasibility, and economic aspects of immunization policy to 
address questions developed by the Working Group in order to propose appropriate vaccine policy recommendations. This is 
done in accordance with the process for evidence –review and development of recommendations by SAGE as available at 
http://www.who.int/immunization/sage/Guidelines_development_recommendations.pdf?ua=1.  SAGE uses the Grading of 
Recommendations Assessment, Development and Evaluation (GRADE) process for the review of evidence. The Working 
Group will be expected to define the questions to inform the recommendations. It should identify critical questions for which an 
in-depth review/systematic review of the evidence is needed and determine important outcomes.  In developing proposed 
recommendations the Working Group should complete an evidence-to-recommendation table and systematically consider the 
following criteria: balance of benefits and harms of the intervention, resource use and value for money, equity impacts, 
feasibility, acceptability, values and preferences, and other relevant considerations.  
Recommendations should be based on GRADing of evidence. Only when not appropriate (and as per criteria stated in the 
Guidance for the development of evidence-based vaccine related recommendations) the group may opt to develop Good 
Practice Statements. 
 
All proposed recommendation and comprehensive evidence in support of recommendations including GRADE tables and 
evidence to decision tables should be presented to SAGE.  
 
SAGE Working Groups are not allowed to render consensus advice or recommendations directly to the WHO Director-
General. SAGE Working Group Chairs, other Working Group representatives, or the Working Groups per se are not 
empowered to speak on behalf of SAGE. Rather, they are utilized by SAGE to gather and organize information upon which 
SAGE can deliberate and act. Thus, while SAGE Working Groups can and should examine an area in detail and define the 
issues, including developing options for recommendations, the actual processes of group deliberation terminating in 
development of group consensus and recommendations must occur in the public forum of SAGE meetings by SAGE. If the 
Working Group cannot reach consensus then the diverging views will be reflected in the background document or Working 
Group report presented to SAGE. Such documents will be publicly posted on the SAGE website as soon as the SAGE 
meeting is over. 
 
Effective communication and a strong working collaboration between the Working Group Chair, Lead WHO staff and the 
Working Group members are significant determinants of the effectiveness of a Working Group. Draft minutes of Working 
Group in person meetings or conference calls are produced.  As soon as the minutes are approved by the Working Group, 
they are made available to SAGE members on a protected web workspace. Depending on the Working Group, minutes may 
be produced by the Secretariat or a Working Group member may be asked to serve as rapporteur. Minutes are not publicly 
available and are only publicly shared in the context of a SAGE session when included in the background documents. 
 
With the lead WHO Staff, the Chair of the Working Group develops a plan for routine operations of the group. Working Groups 
accomplish most of their work through teleconferences. A set day and time for routine monthly teleconferences may be 
established, in order to allow standing teleconferences to be arranged and Working Group members to anticipate and reserve 
time for these teleconferences. The frequency of Working Group teleconferences may be changed depending on the urgency 
of issues being considered by the group and the amount of preparatory work needed prior to a topic being brought up for 
plenary discussion and decision making at SAGE. Some Working Groups may more effectively achieve their purpose through 
exchange of e-mail communications with intermittent teleconferences.  WHO establishes the telephone bridge for 
teleconferences and ensures free access that telephone charges are not impacted to Working Group members. 
  
In-person meetings of Working Groups may facilitate the proceedings of the group and Working Groups are expected to have 
at least one face-to-face meeting. If a Working Group is planning to conclude its proceedings at a given face-to-face meeting, 
this meeting should be held at least one month in advance of the SAGE meeting during which the Working Group is expected 
to report to SAGE to allow for sufficient time to draft the background materials and proposed recommendations. These face-
to-face meetings are normally held in Geneva but they may also be held in different locations if this minimizes cost and 
facilitates participation of Working Group members and necessary experts. 
 
Individuals other than Working Group members and the Secretariat may participate in Working Group meetings only if their 
contribution is required by the Working Group. These may include organization representatives, industry 
representatives/experts, public health officials, faculty staff of academic institutions or other experts. These experts are 
excluded from any discussions and deliberations within the Working Group and are solely invited to provide specific requested 
information on a predefined topic.  Observers are not allowed to attend Working Group proceedings.  
 
Working Groups are terminated after completion of the TOR and reporting to SAGE unless SAGE asks for additional work.  
Working Group focused on the development of recommendations on vaccine use may only be closed after the WHO position 
paper is published following the issuance of recommendations by SAGE. Working Group members will be asked to contribute 
to the peer-review of the document prior to publication and might be asked to help address reviewer’s comments. 
 
Working Groups are encouraged to submit publications of the reviews of the scientific evidence to peer-review journals. This 
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could be done before or after the SAGE meetings. If published before the SAGE meeting, the publications should reflect the 
scientific evidence only and not pre-empt the view of SAGE with stating the proposed recommendations and if published after 
the SAGE meeting should reference the SAGE report. 
 
Management of Conflict of Interest  
 
The value and impact of SAGE recommendations and WHO policy recommendations are critically dependent upon public trust 
in the integrity of the process. Reported interests are assessed and managed according to SAGE procedures. A summary of 
the declared interests is publicly posted on the SAGE website in conjunction with the Working Group’s TORs and composition 
(http://www.who.int/immunization/sage/working_mechanisms/en/).  Members are expected to proactively inform WHO on any 
change in relevant interests. These will then be thoroughly assessed by the Working Group Chair, the SAGE Executive 
secretary as well as the Chair of SAGE. In case of a constituted conflict of interest, the selection panel will meet (see above) 
to determine a replacement. Should the declared change not result in a conflict of interest, the Working Group member will be 
able to remain on the Working Group. In both cases, the posted summary will be updated accordingly.   
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DECLARATION OF INTERESTS 


All 15 SAGE members participating in the meeting updated their declaration of interest 
ahead of the meeting. 11 SAGE members reported relevant interests. Ilesh Jani, Shabir 
Madhi, Kathy Neuzil and Andrew Pollard recused themselves from the discussion and 
decision-making regarding the COVID-19 session. It was assessed that the remaining 
members could fully participate in all sessions.  


All the reported relevant interests are summarized below: 


Rakesh Aggarwal: 
• Serves as advisory to the National Technical Advisory Group (NITAG) of India. This


interest was assessed as personal, non-specific and financially non-significant*.


Ilesh Jani: 
• Serves as a site principal investigator for a clinical trial evaluating the safety,


tolerability and immunogenicity of two prime-boost regimens of the candidate
prophylactic vaccines for Ebola Ad26.ZEBOV and MVA-BN-Filo funded by Janssen
Vaccines & Prevention B.V., and the Joint Vaccine Acquisition Program (JVAP). This
interest was assessed as non-personal, non-specific and financially significant*.


• Serves as a site principal investigator for phase 2b study to evaluate the safety and
efficacy of VRC01 broadly neutralizing monoclonal antibody in reducing acquisition
of HIV-1 infection in women in sub-Saharan Africa and for a for phase 1/2a study to
evaluate the safety and immunogenicity of clade C ALVAC-HIV (vCP2438) and
Bivalent Subtype C gp120 alone, with MF59® adjuvant, and with alum adjuvant in
healthy, HIV-uninfected adult participants, both funded by the US National Institutes
of Health (NIH), the HIV Vaccine Trial Network (HVTN) and the U.S. Military HIV
Research Program (MHRP). This interest was assessed as non-personal, non-specific
and financially significant*.


• His institution has received funding from the European and Developing Country
Clinical Trial Partnership (EDCTP) for a Phase IIb/III three-arm, two-stage HIV
prophylactic vaccine trial with a second randomisation to evaluate the proportion of
HIV infections averted by TAF/FTC in comparison to TDF/FTC pre-exposure
prophylaxis (PrEPVacc) for which he will serve as a site principal investigator starting
in 2020. This interest was assessed as non-personal, non-specific and financially
significant*.


• His institution received a grant/research support from WHO to conduct a study
aiming at comparing the immunogenicity of one drop vs two drops OPV during a
cVDPV outbreak and to conduct a study to evaluate the safety and immunogenicity
of fIPV delivered i.m. This interest was assessed as non-personal, non-specific and
financially significant*.


• Served as investigator for the OPV 1 vs 2 phase II funded by WHO. This interest was
assessed as non-personal, specific and financially significant*.


• Serves as supervisor for the fPV phase II trial funded by WHO. This interest was
assessed as non-personal, specific and financially significant*.
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• Serves on the Covid-19 vaccine trial funded by Sanofi. This interest was assessed as 
non-personal, specific and financially significant*. 


• Seves as principal investigator on Covid-19 vaccine trials funded by CEPI and BMGF. 
This interest was assessed as non-personal, specific and financially significant* 


 
Noni MacDonald:  


• Serves on the South Korea Scientific Advisory Committee of the International 
Vaccine Institute. This interest was assessed as personal, non- specific and financially 
insignificant*. 


• Serves on the Curevac Reg Advisory Advisory Committee. This interest was assessed 
as personal, specific and financially insignificant*. 


• Serves as an Academic Committee Member of Leger, largest Canadian owned 
market research and analytics company. This interest was assessed as personal, non-
specific and financially insignificant*. 


• Serves on the Board of the Australian National Center for Imunization Research and 
Surveillance. This interest was assessed as personal, non-specific and financially 
insignificant*. 


• Serves on the Board of International Vaccine Institute. This interest was assessed as 
personal, non-specific and financially insignificant*. 


• Serves as consultant for WHO in regard to Environmental Scan of NITAG and 
Immunization Program Legislation and Governance. This interest was assessed as 
personal, non-specific and financially significant*. 


• Serves as a Co-Investigator on a study for the Social Sciences and Humanities 
Research Council on The nature and extent of vaccine hesitancy among 
chiropractors and naturopaths: identifying how vaccination views impact practice 
(2018-2022). This interest was assessed as non-personal, non-specific and financially 
significant*. 


• Served in 2018 as a supervisor on a study for WHO on Analysis and updating of 
Vaccine Hesitancy Joint Reporting Form data 2014- 2017. This interest was assessed 
as personal, non-specific and financially significant*. 


• Served as consultant in regard to vaccine-related issues (Consultant Ontario Ministry 
of Health and Longterm Care. January, 2017; Facilitator 2nd Global NITAG Network 
meeting Berlin June 2017; development of a guidance document on vaccine 
hesitancy in July 2017) to WHO and WHO collaborating center; chaired/facilitated 
NITAG partners meeting Jan 2018. Each interest was assessed as personal, non-
specific and financially insignificant*. 


• Serves as consultant for WHO regional offices on different immunization program 
issues. This interest was assessed as personal, non-specific and financially 
insignificant*. 


• Her institution received a grant/research support from WHO until 2016 to conduct a 
systematic review of global surveillance for adverse events following immunization 
during pregnancy. This interest was assessed as non-personal, non-specific and 
financially insignificant*. 


• Her institution received research support from WHO until 2017 to survey 
obstetricians/ gynecologists& midwives on their perception of product monographs 
and influenza vaccines safety in pregnancy. This interest was assessed as non-
personal, non-specific and financially significant*. 


• Her institution receives grants from the Canadian Institutes of Health Research to 
conduct studies on a) vaccine pain and hesitancy for which she serves as on co-
investigator; b) vaccine uptake and contributing factors in youth with autism 
spectrum disorder at several sites across Canada for which she serves as co-
investigator; c) health outcomes in children of mothers who received influenza 
vaccination during pregnancy for which she serves as co-investigator; d) unpacking 
vaccine hesitancy among perinatal healthcare providers: influences on beliefs and 
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practices for which she serves as on co-investigator. This interest was assessed as 
non-personal, non-specific and financially significant*.  


• Her institution receives research support from the Canadian Immunization Research 
Network to conduct studies on a) identifying effective communication materials to 
enhance vaccine acceptance for which she serves as co-investigator; and b) 
enhancing HPV vaccine uptake in school-based programs in Canada for which she 
serves as co-investigator. This interest was assessed as non-personal, non-specific 
and financially significant*. 


• Her institution receives research support from the Nova Scotia Health Research 
Foundation to conduct studies on “An Examination of Vaccination Rates and Related 
Factors in Children and Adolescents with Autism Spectrum Disorder in Nova Scotia” 
for which she serves as co-investigator. This interest was assessed as non-personal, 
non-specific and financially significant*. 


• Her institution receives research support from the Public Health Agency of Canada 
to conduct a study on an environmental scan of public health recommendations for 
off-label use of vaccines for which she serves as co – principal investigator. This 
interest was assessed as non-personal, non-specific and financially significant*. 


• Her institution receives research support from the Public Health Agency of Canada  
in collaboration with the Society Obstetricians and Gynecologists to conduct a study 
that will develop vaccine product monograph language that support evidence-based 
use of vaccines in maternal immunization programs for which she serves as co – 
principal investigator. This interest was assessed as non-personal, non-specific and 
financially significant*.  


• Her institution receives research support from the Public Health Agency of Canada 
through the Canadian Public Health Association for creation of Canadian 
Immunization Resource Centre for which she serves as one of two project 
collaborator leads. This interest was assessed as non-personal, non-specific and 
financially significant*. 


• Her institution receives research support from Academics Without Borders as well as 
Rotary Clubon for MicroResearch, a program for community focused research 
capacity buildingin Africa and in Nova Scotia. This interest was assessed as non-
personal, non-specific and financially significant*. 


• Her institution receives a grant from the Canadian Institutes of Health Research to 
conduct studies on sociocultural and behavioural factors affecting communities’s 
response to countermeasures for Covid-19 epidemic. This interest was assessed as 
non-personal, specific and financially significant*.  


• Her institution receives a grant from the Canadian Institutes of Health Research for 
Covid-19 rapid research FO – social policy and public health responses. This interest 
was assessed as non-personal, specific and financially significant*.  


• Her institution receives a grant from the Canadian Institutes of Health Research for 
Covid-19 Legal Frameworks for Vaccination Research Rapid Response. This interest 
was assessed as non-personal, specific and financially significant*.  


• Her institution receives a grant from the Canadian Institutes of Health Research for 
Covid-19 Vaccine Readiness. This interest was assessed as non-personal, specific and 
financially significant*.  


 


Shabir Madhi:  
• Served until 2019 as member of the International Vaccine Institute (IVI) Scientific 


Advisory Committee. This interest was assessed as non-personal, non-specific and 
financially insignificant*. 


• Serves as a member of the BMGF Global Health Scientific Advisory Committee. This 
interest was assessed as non-personal, non-specific and financially significant*. 
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• Served as advisor to the Pfizer Group B streptococcal (GBS) vaccine program until 
2017. This interest was assessed as non-personal, non-specific and financially 
insignificant*.  


• Serves as a member of the DSMB of GSK on porcine-free rotavirus vaccine. This 
interest was assessed as non-personal, non-specific and financially insignificant*. 


• Serves as a member of the DSMB of Janssen on inactivated polio vaccine. This 
interest was assessed as non-personal, non-specific and financially insignificant*. 


• Serves as Chair of the DSMB of CAPRISA on a HIV monoclonal antibody. This interest 
was assessed as non-personal, non-specific and financially insignificant*. 


• His institution receives grants from Pfizer on a GBS vaccine clinical trial and GBS 
epidemiology study on correlate of protection. This interest was assessed as non-
personal, non-specific and financially significant*. 


• His institution received grants from Novartis and GSK support on GBS epidemiology 
until 2017. This interest was assessed as non-personal, non-specific and financially 
significant*. 


• His institution receives grants from BMGF on epidemiology studies of GBS and 
pediatric pneumococcus, and clinical trials on pediatric PCV. Role: National Principal 
Investigator. This interest was assessed as non-personal, non-specific and financially 
significant*. 


• His institution received a grant from VPM /Serum Institute regarding a clinical trial 
on tuberculosis until 2017. This interest was assessed as non-personal, non-specific 
and financially significant*. 


• His institution received a grant from Medimmune regarding clinical trials on RSV 
monoclonal antibody until 2017. This interest was assessed as non-personal, non-
specific and financially significant*. 


• His institution receives a grant from Novovax regarding a clinical trial on maternal 
RSV vaccine program. This interest was assessed as non-personal, non-specific and 
financially significant*. 


• His institution receives a grant from Mitsubishi regarding a clinical trial on rotavirus 
vaccine. This interest was assessed as non-personal, non-specific and financially 
significant*. 


• His institution received a grant from MSD in February 2019 regarding a clinical trial 
on monoclonal RSV antibody. This interest was assessed as non-personal, non-
specific and financially significant*. 


• His institution receives funds from BMGF for the conduct of COVID-19 epidemiology 
studies, and conduct of a phase II study on the ChAdOx-nCoV19 (University of 
Oxford) vaccine. Role: National Principal Investigator This interest was assessed as 
non-personal, specific and financially significant*.  


• His institution receives funds from BMGF and Novavax for conduct of Phase II study 
on Novavax COVID-19 vaccine.  Role: National Principal Investigator This interest was 
assessed as non-personal, specific and financially significant*.  


• His institution receives funds from South African Medical Research Council for the 
conduct of COVID-19 epidemiology studies, and conduct of a phase II study on the 
ChAdOx-nCoV19 (University of Oxford) vaccine. Role: National Principal Investigator 
This interest was assessed as non-personal, specific and financially significant*.  


• Serves on the Clinical-Regulatory Advisory Board of CureVac for Covid-19 vaccine. 
This interest was assessed as non-personal, specific and financially insignificant*. 


 


Peter McIntyre : 
• Serves as a member of the DSMB for the Novavax Covid-19 vaccine. This interest 


was assessed as non-personal, specific and financially insignificant*. 
• Seves as a member of the New Zealand TAG on Meningococcal and Measles 


vaccines. This interest was assessed as non-personal, non-specific and financially 
insignificant*. 
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• Seves as a member of the New Zealand Scientific and TAG on COVID-19 vaccines. 
This interest was assessed as non-personal, specific and financially insignificant*. 


• Serves as investigator on Wellcome Trust grant: “Effectiveness of vaccines to 
prevent antibiotic prescribing for acute  respiratory tract infections in high risk 
adults” based on a proposed study of vaccine and antibiotic prescribing data on a 
large Australian primary care database. This interest was assessed as non-personal, 
non-specific and financially significant*. 


• Serves as investigator on Australian Indo-Pacific Centre research grant: “Mitigating 
health security risks by supporting immunisation  coverage and preventing 
outbreaks”.This interest was assessed as non-personal, non-specific and financially 
significant*. 


• Serves as investigator on National Health and Medical Research Council Project 
Grant: Assessing acellular pertussis vaccine effectiveness: integrating transmission 
models, genetics and cohort data to inform policy. This interest was assessed as non-
personal, non-specific and financially significant*. 


• Serves as investigator on National Health and Medical Research Council Project 
Grant:  Quantifying the effectiveness of pertussis vaccine in older adults. This 
interest was assessed as non-personal, non-specific and financially significant*. 


• Seves as investigator on National Health and Medical Research Council Partnership 
Grant:  Reducing vaccine preventable diseases in children: using national active 
hospital-based surveillance to evaluate and improve immunisation program 
performance. This interest was assessed as non-personal, non-specific and 
financially significant*. 


• Serves as investigator on National Health and Medical Research Council Project 
Grant:  Economic evaluation of alternative pneumococcal vaccination strategies. This 
interest was assessed as non-personal, non-specific and financially significant*. 


• Serves as investigator on National Health and Medical Research Council Project 
Grant:  Vaccination timeliness in Aboriginal and non-Aboriginal infants: risk factors 
for delayed vaccination and impact on disease burden – a record linkage study. This 
interest was assessed as non-personal, non-specific and financially significant*. 


• Serves as investigator National Health and Medical Research Council Centre for 
Research Excellence: Accelerating introduction of pneumococcal conjugate vaccines 
in the Asia-Pacific region. This interest was assessed as non-personal, non-specific 
and financially significant*. 


• Serves as lead investigator on Otago Medical Research Foundation Grant NZ : 
Immunity to measles in young adults: is it waning and does it matter?”. This interest 
was assessed as non-personal, non-specific and financially significant*. 


 


Kim Mulholland: 
• Serves on the Safety Monitoring Committee from the Novavax Covid-19 Vaccine 


program. This interest was perceived as non-personal, specific and financially 
insignificant*. 


• Worked on the DSMB Novavax Maternal RSV immunization project. This interest 
was perceived as personal, non-specific and financially insignificant*. 


• Advised Allens Law Firm on pneumococcal conjugate vaccine issues. The task was to 
educate lawyers on the details of PCVs and pneumococcal disease, it ceased in 2018. 
This interest was perceived as personal, non-specific and financially significant* 


• Serves as principal investigator in a study to evaluate the indirect impact of 
childhood PCV13 vaccination on adult pneumonia in Mongolia funded by Pfizer. This 
interest was assessed as non-personal, non-specific and financially significant*. 


• Serves as Chair of DSMB for phase 3 trials of PCV10 in Gambia. This interest was 
assessed as personal, non-specific and financially insignificant*. 
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• Served on the Gates Foundation DeCoDe Committee to review CHAMPS limited 
autopsy project. This interest was assessed as personal, non-specific and financially 
insignificant*. 


• Serves as principal investigator on a Vietnam pneumococcal vaccine trials 1 and 2 
funded by the Bill and Melinda Gates Foundation. This interest was assessed as non- 
personal, non-specific and financially significant*. 


• Served as principal investigator on an evaluation of PCV schedule in a naïve 
population in Vietnam funded by the Bill and Melinda Gates Foundation. This 
interest was assessed as non- personal, non-specific and financially significant*. 


• Serves as principal investigator on HPV detection in young women 5 years following 
the 4-valent HPV vaccine in Mongolia funded by the Bill and Melinda Gates 
Foundation. This interest was assessed as non- personal, non- specific and financially 
significant*. 


• Serves as principal investigator on the evaluation of the impact of PCV in Mongolia 
funded by GAVI. This interest was assessed as non- personal, non-specific and 
financially significant*. 


 


Kathy Neuzil: 
• Serves as a member of the Board of Directors for the US National Foundation of 


Infectious Diseases.  This interest was perceived as non-personal, non-specific and 
financially  insignificant*.  


• Serves as co-investigator on an NIH contract for a Vaccine and Treatment Evaluation 
Unit.  As part of this contract, she is principal investigator for 3 studies: A trial of 
Tdap among pregnant women in Mali, clinical studies of H7N9 influenza vaccines 
among U.S. adults, and clinical study of H5N8 vaccine among U.S. adults. This 
interest was perceived as non-personal, non-specific and financially significant*. 


• Serves as principal investigator for the Bill and Melinda Gates Foundation-funded 
Typhoid Vaccine Acceleration Consortium (2016-2021), which includes clinical 
studies of Bharat Biotech, India Typbar-TCV. This interest was perceived as non-
personal, non-specific and financially significant*. 


• Served as the IDSA liaison representation to the U.S.  CDC Advisory Committee on 
Immunization Practices from 2010-December 31, 2018. This interest was perceived 
as non-personal, non-specific and financially insignificant*. 


• Served as a co-investigator on a study of polyvalent meningococcal vaccine 
manufactured by Serum Institute of India, Ltd.  (SIIL) in 2017 and 2018.  This interest 
was perceived as non-personal, non-specific and financially significant*. 


• Her institution receives research support for the following studies. These interests 
were perceived as non-personal, non-specific and financially significant*. 


o A grant award from Nosocomial Vaccine Company for development of novel 
vaccines for multidrug-resistant gram-negative bacteria and for production 
and purification of Staphylococcus aureus type 5 and 8 capsule 
polysaccharides. 


o Safety and reactogenicity of HTNV, PUUV, and combination HTNV/PUUV 
DNA vaccine from Geneva Foundation 


o Double-Blind, Randomized, Pacebo-Controlled Phase 2b Study to Evaluate 
the Safety, Tolerability, Efficacy, and Immunogenicity of a 2-Dose and 3-Dose 
Regimen of V160, Human Cytomegalovirus (HCMC) Vaccine in Healthy 
Seronegative Adolescent and Adult Women 16-35 Years of Age funded by 
Merck. 


o A Phase III, Stratified, Randomized, Observer Blind, Controlled, Multicenter 
Clinical Study to Evaluate the Safety, Immunogenicity and Efficacy of an 
Adjuvanted Quadrivalent Subunit Influenza Virus Vaccine Compared to Non-
Adjuvanted Comparator Influenza Vaccine in Children > 6 to < 72 Months of 
Age funded by ICON clinical Research, and ended in 11/16.  
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• Her institution receives research support for a Phase 3A study of human rotavirus 
vaccine vaccine in healthy infants 6-12 weeks of age (ROTA-090) from GSK. This 
interest was perceived as non-personal, non-specific and financially  significant*. 


• Her institution received research support for the following studies: 
o A grant from Bill and Melinda Gates Foundation to study influenza vaccine in 


pregnant women in Mali. (grant ended 2017). 
This interests was perceived as non-personal, non-specific and financially  
significant*. 


• Her institution received research support for a phase 2 safety and immunogenicity 
study of GSK recombinant chimpanzee adenovirus Ebola vaccine (grant ended 
2/2017). This interest was perceived as non-personal, non-specific and financially 
significant*. 


• Her institution receives research support for a study on safety and immunogenicity 
of GSKs' Rabies SAM (CNE) vaccine (GSK3903133A) in healthy adults (funded by 
GSK). This interest was perceived as non-personal, non-specific and financially 
significant*. 


• Serves as an investigator on for the a phase I/II study of the Pfizer mRNA coronavirus 
vaccine grant, with a grant to her institution. This interest was perceived as 
non-personal, specific and financially significant*.  


• Serves as an investigator on a grant from University of Washington for a COVID-19 
post-exposure propylaxis study of hydroxychloroquine. This interest was perceived 
as non personal, specific and financially significant*. 


• Co-chair of the NIH COVID Vaccine Prevention Network, which serves as the focal 
point for USG sponsored trials in COVID-19 vaccines and monoclonal antibodies. This 
Network is supported through an NIH grant for the leadership of the Vaccine 
Treatment and Evalution Units. The plan is to test COVID vaccines and monoclonals 
from multiple manufacturers – Moderna, Sanofi, Janssen, Regeneron and others. 
This interest was perceived as non personal, specific and financially significant*. 


 


Hanna Nohynek  
• Her institution (Finnish Institute for Health and Welfare) has been receiving research 


grants from vaccine manufacturers for phase III and IV pediatric pneumococcal 
vaccine evaluations. This interest was assessed as non-personal, non-specific and 
financially significant*. 


• Her institution (Finnish Institute for Health and Welfare) has been receiving research 
grants from vaccine manufacturers for phase III and IV studies of influenza vaccines. 
This interest was assessed as non-personal, non-specific and financially significant*.  


• Serves as secretary of the THL NITAG and in that position needs to give public 
statements on NITAG decisions / recommendations, and she has also served as 
expert to European Medicines Agency (EMA) and Finnish Medicines Agency (Fimea) 
from those grounds. This interest was perceived as non-personal, non-specific and 
financially insignificant*. 


• Serves as secretary of Finnish NITAG which makes recommendations on use of 
covid-19 vaccines. This interest was perceived as non-personal, specific and 
financially insignificant*. 


• Serves as Chief phycisian in charge of advicing Finnish MoH on the matter and giving 
advices to the Finnish professionals dealing with covid-19 vaccinations. This interest 
was perceived as non-personal, specific and financially insignificant*. 


• Serves as investigator in an Innovative Medicines Iniatiative (IMI) funded project 
DRIVE (Development of Robust and Innovative Vaccine Effectiveness) 2018-23. This 
interest was perceived as non-personal, non-specific and financially insignificant*. 


• Serves as Chair of the DSMB of an IMI funded PERISCOPE study on maternal 
pertussis immunization in the Gambia. This interest was perceived as non-personal, 
non-specific and financially insignificant*.  
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• Serves as a member of the research group validating the methodology used of the 
Effectiveness (I-MOVE+)) (2015-2018) and the European Centre for Disease 
Prevention and Control (ECDC) (I-MOVE) (2016-2017) network measuring 
effectiveness of influenza vaccination in the EU context. This interest was assessed 
as non-personal, non-specific, and financially insignificant*. 


 


Folake Olayinka: 
• Serves as advisor to the WHO-AFRO Regional Immunization Technical Advisory 


Group. This interest was perceived as non-personal, non-specific and financially 
insignificant*. 


• Serves as Scientific Advisor to the African Local Initiative for Vaccinology Expertise 
Scientific Advisory Group. This interest was perceived as non-personal, non-specific 
and financially insignificant*. 


• Serves a Chair IA2030 Content Working Group. This interest was perceived as non-
personal, non-specific and financially insignificant* 


 


Punnee Pitisuttithum: 


• Serves on the Safety Monitoring Committee forthe U.S. Military HIV Research 
Program (MHRP). This interest was perceived as non-personal, non-specific and 
financially insignificant*. 


• Serves as principal investigator for the GPO-funded  phase III to Evaluate the 
Immunogenicity and Safety of Tri Fluvac influenza vaccine. This interest was 
perceived as non-personal, nonspecific and financially significant*. 


• Serves as principal investigator for the National Science and Technology 
Development Agency-funded phase II/III combined Diphtheria-Tetanus-recombinant 
acellular pertussis (DTaP) vaccine to a licensed DTaP based vaccine (non-
recombinant. This interest was perceived as non-personal, nonspecific and 
financially significant*.  


• Serves as principal investigator for the MSD-funded phase III Study the Efficacy, 
Immunogenicity, and Safety of the 9vHPV vaccine. This interest was perceived as 
non-personal, non-specific and financially significant*. 


 
 


Andrew Pollard: 
• His institution receives research support from CEPI, UKRI and NIHR on Covid-19 


vaccine. This interest was assessed as non-personal, specific and financially 
significant*. 


• His institution has entered into a partnership with Astra Zeneca for further 
development of the ChAdOx-nCoV19 (University of Oxford) vaccine against 
COVID19 vaccine. Role: Co-Investigator. This interest was assessed as non-personal, 
specific and financially significant*. 


• His institution receives research support from BMGF on typhoid conjugate vaccine. 
This interest was assessed as non-personal, non-specific and financially significant*. 


• His institution received research support until 2016 from Okairos on RSV vaccine. 
This interest was assessed as non-personal, non-specific and financially significant*. 


• His institution received research support on a grant for a study on the cause of fever 
with Bexsero funded by a European Commission grant (EUCLIDS; funding 2011-
2017). The vaccine for the study is provided by Novartis/GSK. This interest was 
assessed as non-personal, non-specific and financially significant*. 
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• His institution received research support on a grant for a study on the efficacy of a 
typhoid vaccine (Typbar-CV) produced by Bharat Biotech, India (2013-2016). No 
funding was received from Bharat Biotech, the grant was funded by BMGF. This 
interest was assessed as non-personal, non-specific and financially significant*. 


• His institution received in 2018 research support from MRC on paratyphoid vaccine 
(University of Maryland). This interest was assessed as non-personal, non-specific 
and financially significant*. 


• His institution received research support on a grant for a study on the treatment of 
encephalitis in children with intravenous immunoglobulin (supply and distribution 
funding agreement with CSL Behring) funded by the National Institute for Health 
Research (2015-2020). This interest was assessed as non-personal, non-specific and 
financially significant*. 


• His institution received research support on a grant for a study on the infant 
pneumococcal vaccine schedule in Nepal (2013-2017), funded by Gavi, the Vaccine 
Alliance. This interest was assessed as non-personal, non-specific and financially 
significant*. 


• His institution received unrestricted educational grants from Pfizer/GSK/Astra 
Zeneca in 2016, from Gilead/MSD/GSK/Astra Zeneca in June 2017 and from 
Gilead/Sanofi Pasteur/GSK/Astra Zeneca in June 2018 and from GSK and Gilead in 
July 2019 for a course on Infection & Immunity in Children. This interest was 
assessed as non-personal, non-specific and financially significant*. 


• His institution receives research support on a grant for a study on pertussis vaccines 
funded by a European Commission grant (PERISCOPE, 2016-current). This interest 
was assessed as non-personal, non-specific and financially significant*. 


• His institution receives research support on RSV biomarkers funded by a European 
Commission grant (RESCEU 2016-current). This interest was assessed as non-
personal, non-specific and financially significant*. 


• His institution receives research support on a grant for a study pneumococcal 
pneumonia and carriage by a European Commission Horizon 2020 grant (2016-
2020). This interest was assessed as non-personal, non-specific and financially 
significant*. 


• His institution receives grants from Innovate UK for plague and Q fever vaccines 
(2016-2019). This interest was assessed as non-personal, non-specific and financially 
significant*. 


• His institution receives a grant from Meningitis Research Foundation to study 
Bexsero in teenagers (2018-current) and MRC to study novel meningococcal vaccine 
in phase I. This interest was assessed as non-personal, non-specific and financially 
significant*. 


• His institution receives (2018-current) a grant from the BMA on RSV. This interest 
was assessed as non-personal, non-specific and financially significant*. 


• Serves as investigator for a study an Ebola vaccine developed by Janssen (2015-
current) funded by a European Commission IMI grant (EBOVAC). This interest was 
assessed as non-personal, non-specific and financially significant*. 


• Serves as Chair of UK Department of Health’s Joint Comittee on Vaccines and 
Immunization and served until 2020 as chair of the EMA Scientific Advisory Group on 
Vaccines (SAG-V). This interest was assessed as non-personal, non-specific and 
financially insignificant*. 


• Serves on the Wellcome Trust Hilleman Laboratories scientific advisory committee. 
This interest was assessed as non-personal, non-specific and financially 
insignificant*. 
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* According to WHO's Guidelines for Declaration of Interests (WHO expert), an interest is 
considered "personal" if it generates financial or non-financial gain to the expert, such as 
consulting income or a patent. "Specificity" states whether the declared interest is a subject 
matter of the meeting or work to be undertaken. An interest has "financial significance" if 
the honoraria, consultancy fee or other received funding, including those received by 
expert's organization, from any single vaccine manufacturer or other vaccine-related 
company exceeds 5,000 USD in a calendar year. Likewise, a shareholding in any one vaccine 
manufacturer or other vaccine-related company in excess of 1,000 USD would also 
constitute a “significant shareholding”. As per WHO assessment of conflicts of interests, 
“Institution” relates only to the expert’s research/or work unit, as subdivision of the 
department. Funding going to the SAGE member’s research unit needs to be declared.  
 
 


C_admin_general


SAGE meeting October 2021 10












Updated September 2021 


CURRENT SAGE WORKING GROUPS 
As of 16 September 2021 


Disclaimer: this list includes the current working groups and their active members. These working groups are listed in 
the order in which they were established. For the complete history of current and previous working groups and their 
membership from inception, please visit the SAGE website (www.who.int/groups/strategic-advisory-group-of-experts-
on-immunization/working-groups). 


1. SAGE working group on polio (established August 2008)


www.who.int/groups/strategic-advisory-group-of-experts-on-immunization/working-groups/polio-vaccine 


Terms of Reference 
Since the launch of the Polio Eradication and Endgame Strategic Plan, significant progress has been made towards 
Wild Poliovirus eradication and achievement of withdrawal of oral polio vaccine type 2 (OPV2) and introduction of IPV 
in routine immunization. Nevertheless, challenges remain, in particular the persistence of Wild Poliovirus circulation in 
the last endemic areas; and emergence of outbreaks due to circulating vaccine-derived polio virus type 2 (cDVPVs). 
The Strategic Advisory Group of Experts (SAGE) on Immunization working group on polio was established in August 
2008 to review the available scientific evidence and provide SAGE and the Global Polio Eradication Initiative (GPEI) 
with technical guidance on the Polio Eradication and Endgame Strategy. 


Planned scope of work for the SAGE working group on polio for the coming years:


• Prepare SAGE for the development of comprehensive policy guidance on Polio Eradication Initiative, including
by:


o Reviewing long-term Polio Risks & Risk Management Strategies:
reviewing the long-term risks associated with use of live poliovirus vaccines after wild polio
transmission is interrupted globally, and reviewing the range of strategies for mitigating those risks in
low-income settings (e.g. coordinated OPV cessation, mOPV stockpiles and response mechanisms).


o Assessing Current & Future IPV Products:
reviewing the existing range of OPV/IPV products, in terms of supply capacity, production cost, price,
presentations, etc. and their appropriateness and suitability for low-income settings; and studying the
'pipeline'


o Establishing long-term IPV Policies:
establishing the range of IPV vaccination schedule options that could be utilized in a post-eradication
world, given the difference in polio immunization objectives and poliovirus importation and circulation
risks; and identifying and characterizing the programmatic implications, economics and opportunity
costs of those policy options and availability of different IPV products, for both IPV stand-alone and
combination formulations, in low-income settings;


o Identifying and prioritizing knowledge gaps that should be addressed to facilitate SAGE decision-
making on the role(s) and options for IPV use in the post-eradication era in low-income settings.


• Propose key recommendations to SAGE, supplementing the WHO position paper 2016 on Polio vaccines
based on the progress of polio eradication efforts and new scientific evidence.


• Advise SAGE on technical guidance to WHO and the GPEI for the development and finalization of the overall
polio eradication 'endgame strategy' to reduce long-term risks associated with OPV and to accelerate wild
poliovirus eradication, including:


o Establishing long-term IPV Policies:
the range of IPV vaccination schedule options that could be utilized in a post-eradication world, given
the difference in polio immunization objectives and poliovirus importation and circulation risks; and
identifying and characterizing the programmatic implications, economics and opportunity costs of
those policy options and availability of different IPV products, for both IPV stand-alone and
combination formulations, in low-income settings


o Strategy and priorities in the related areas of outbreak response, surveillance, containment, risk
assessment (esp. Vaccine Derived Polio Viruses), research and product development, and vaccine
supply
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Composition  
 
SAGE Members 


• Dr Ilesh Jani, (Co-Chair of the Working Group), National Institute of Health, Mozambique 


• Ezzeddine Mohsni, Senior Technical Adviser in Global Health Development/ Eastern Mediterranean Public 
Health Network (Working Group member from February 2019) 


 
Experts 


 


• Guillaume Chabot-Couture, Director of research, global development, Institute for Disease Modeling , Seattle, 
WA, USA 


• Shelley Deeks, Chief, Communicable Diseases, Emergency Preparedness and Response, Public Health 
Ontario, Toronto, Canada 


• Peter Figueroa University of the West Indies, Jamaica (Co-Chair of Working Group and SAGE member until 
April 2015) 


• Deepa Gamage, Senior Epidemiologist, Epidemiology unit, MoH, Sri Lanka 


• Jeffrey Mphahlele, Vice President for Research, South African Medical Research Council, Pretoria, South 
Africa 


• Jean-Marc Olivé, Chair of the Technical Advisory Group (TAG), Pakistan, Afghanistan, Horn of Africa and 
Lake Chad  


• Kathleen O’Reilly, Assistant Professor in Mathematical Modelling, the London School of Hygiene & Tropical 
Medecine, UK 


• Sonia Resik, Professor of Microbiology at Havana Medical University and director of polio laboratory, IPK, 
Havana, Cuba 


• Ali Faisal Saleem, Assistant Professor, Aga Khan University, Karachi, Pakistan 


• Khalequ Zaman, Scientist and Epidemiologist, International Centre for Diarrhoeal Disease Research, Dhaka, 
Bangladesh 


 
 
 


2. SAGE Working Group on Ebola Vaccines and Vaccination (established November 2014) 


www.who.int/groups/strategic-advisory-group-of-experts-on-immunization/working-groups/ebola 


 
Terms of Reference 
 


The Strategic Advisory Group of Experts (SAGE) on Immunization Working Group is exceptionally established 
with an urgent program of work to facilitate a SAGE review of available evidence and advice to WHO on the 
potential post-licensure use of the Ebola vaccines in order to mitigate the public health impact of the disease and 
possibly curtail the ongoing epidemic, as well as to prevent or reduce the risk of spread of disease in the future. 
The Working Group will consult with the Task Force for Immunization for the African region to get their inputs into 
the operationalization of immunization delivery and consolidate the feedback into a report to SAGE with 
recommendations on potential strategies for the deployment of vaccines. 
 
In order to facilitate the review, the Working Group will provide technical advice and support to the WHO 
secretariat by: 
 


1. Reviewing the essential evidence required for making policy recommendations and on strategies for 
deployment of vaccines. 


2. Reviewing the available epidemiological data to define the risk of disease and mortality in different population 
groups in order to allow prioritization of vaccination. 


3. Reviewing the evidence, as it becomes available, on the safety, and efficacy of candidate vaccines, including 
the optimal vaccination schedules to be used for each vaccine. 


4. Reviewing the data on the projected impact of different vaccination strategies generated by mathematical 
models. 


5. Reviewing the synthesis of the above data for presentation to SAGE and in drafting recommendations for 
consideration by SAGE. 


6. Reviewing the projections of vaccine supply to inform recommendations on the deployment of vaccines. 
 
Composition 
 
SAGE Members 


• Ezzeddine Mohsni, Senior Technical Adviser in GHD/EMPHNET (Global Health Development / Eastern 
Mediterranean Public Health Network) (Chair of the Working Group) 


• Shabir Mahdi, Professor of Vaccinology at the University of the Witwatersrand, Johannesburg, South Africa. 
(Serves on the Working Group as of January 2019) 


 
Experts  
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• Nick Andrews, Public Health England, United Kingdom. 


• George Bonsu, Ministry of Health, Ghana. 


• David Durrheim, Hunter New England Area Health Service, Australia. (SAGE member until April 2012) 


• Jean-Paul Jemmy, Médecins Sans Frontières, Belgium. 


• Ann Kelly, University of Exeter, United Kingdom. 


• Keymanthri Moodley, Stellenbosch University, South Africa. 


• Diop Ndack, University Cheikh Anta Diop, Senegal. 


• Cesar Velasco Muñoz, Hospital Clínico Lozano Blesa, Spain.  


• Chris Ockenhouse, PATH, United States of America. 


• Helen Rees, University of Witwatersrand, South Africa. (Former SAGE Chair 2010 - 2013) 


• Robert Pless: Public Health Agency of Canada, Canada 


• Charles Wiysonge: Stellenbosch University, South Africa (SAGE member until October 2018) 


• Fred Were, University of Nairobi, Kenya (SAGE member until October 2019) 


• Oyewale Tomori, Redeemer's University, Nigeria. (Co-Chair of the Working Group until March 2016 and 
SAGE member until April 2015) 


 
 


3. SAGE Working Group on pneumococcal conjugate vaccine (established December 2016)  


www.who.int/groups/strategic-advisory-group-of-experts-on-immunization/working-groups/pneumococcal-vaccines 
 
Terms of Reference (as of December 2019) 
 
To provide advice to SAGE on use of pneumococcal vaccines for a national programme to vaccinate adults, the 
Working Group will: 


• Review burden of pneumococcal disease in adults; 


• Review data on efficacy, effectiveness, duration of protection, schedules, safety, and cost of pneumococcal 
vaccines in older adults (i.e., over 50 years); 


• Review evidence of other means of prevention of pneumococcal disease in older adults, including impact of 
herd immunity from infant pneumococcal vaccination programmes;  


• Review country experiences with delivering pneumococcal vaccination to adults, including coverage, feasibility, 
and programmatic considerations.  


In collaboration with work on the Defeating Meningitis Roadmap and the SAGE Meningococcal Vaccines and 
Vaccination Working Group and with regards to children and adults, the Working Group will review evidence for 
pneumococcal conjugate vaccine use in outbreaks.  
 
Composition 
SAGE Members 


• Andrew J. Pollard, University of Oxford, United Kingdom (Chair of the Working Group) 


• Peter McIntyre, University of Sydney, Australia  


• Edward Kim Mulholland: Murdoch Childrens Research Institute, Australia 
 
 


Experts 


• Narendra Arora: The INCLEN Trust International, New Delhi 


• Stefan Flasche: London School of Hygiene & Tropical Medicine, United Kingdom 


• Kyung-Hyo Kim: Ewha Womans University School of Medicine, Republic of Korea 


• David Goldblatt: University College London, United Kingdom 


• Elisabeth Lieke Sanders: National Institute for Public Health and the Environment, The Netherlands 


• Dafrossa Lymo: Ministry of Health, Tanzania 


• Elizabeth Miller: Public Health England, United Kingdom 


• Tamara Pilishvili: Centers for Disease Control and Prevention, United States of America 


• Cristiana Toscano: Federal University of Goiás, Brazil 
 


 
 


4. SAGE Working Group on Influenza (established December 2017) 


www.who.int/groups/strategic-advisory-group-of-experts-on-immunization/working-groups/influenza 
 
Terms of Reference 
 
The Working Group will be requested to review the scientific evidence and relevant programmatic considerations to 
assess whether there is sufficient evidence to inform a revision of the global policy on the use of influenza vaccines, 
and for subsequent updating of the WHO position paper on influenza vaccines. 


 
Specifically the Working Group will be asked to review the following elements: 
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1. the evidence on the effect of prior immunization on the efficacy and effectiveness of seasonal influenza 


vaccines, and whether a change in policy would result in improved public health outcomes 
2. the evidence on the effectiveness of adjuvanted seasonal influenza vaccines in pediatric populations 
3. the evidence on the effectiveness of improved formulations for influenza vaccines for older adults and other 


risk groups 
4. the evidence on the effectiveness of live attenuated influenza vaccines. 


 
Composition 
SAGE members 


• Andrew J. Pollard: University of Oxford, United Kingdom (Chair of the Working Group) 


• Rakesh Aggarwal: Institute of Medical Sciences, Lucknow, India 


• Hanna Nohynek, National Institute for Health and Welfare, Finland; 
 


Experts 


• Jon Abramson, Wake Forest Baptist Health, USA; 


• Joseph Bresee, Centers for Disease Control and Prevention, USA; 


• Cheryl Cohen, National Institute of Communicable Diseases, South Africa; 


• Rebecca J. Cox, University of Bergen, Norway; 


• Luzhao Feng, Chinese Center for Disease Control and Prevention, China; 


• Kawsar Talaat, Johns Hopkins Bloomberg School of Public Health, USA; 


• Richard Pebody, Public Health England, United Kingdom(moved to WHO EURO); 


• Sheena Sullivan, WHO Collaborating Centre for Reference and Research on Influenza, Australia; 


• Bryna Warshawsky, Public Health Agency of Canada, Canada; 


• Maria Zambon, Public Health England, United Kingdom. 
 
 
 


5. SAGE Working Group on potential contribution of HPV vaccines and immunization 
towards cervical cancer elimination (established June 2018; suspended) 


www.who.int/groups/strategic-advisory-group-of-experts-on-immunization/working-groups/hpv 
 
Terms of Reference (for the period of June 2018 – November 2019) 
 


• To critically appraise the evidence and potential effect and cost effectiveness of various vaccination strategies 
towards the achievement of cervical cancer elimination. 


• To review the potential contribution of HPV vaccination towards cervical cancer elimination. 


• To develop and propose interim goals that can be achieved through immunization as part of the efforts 
towards cancer elimination. 


• To develop and propose indicators to monitor the accomplishment of these interim goals.  


• To discuss and propose additional research related to vaccines and immunization needed to attain these 
goals and outline potential innovations that may help enhance the achievement of these goals. 


 
Composition 
 
SAGE members 


• Professor Rakesh Aggarwal, Uttar Pradesh, India, (SAGE Member)  


• Professor Andrew J. Pollard, Oxford, UK 
 
Experts 


• Professor Neerja Bhatla, New Delhi, India 


• Dr Shereen Bhutta, Islamabad, Pakistan 


• Dr Deepa Gamage, Colombo, Sri Lanka 


• Professor Suzanne Garland, Melboume, Australia 


• Dr Lauri Markowitz, Atlanta, USA 


• Professor Youlin Qiao, Chengdu, China 


• Professor Helen Rees, Johannesburg, South Africa (former SAGE Member) 


• Dr Silvia Franceschi, Aviano, Italy 


• Professor Eduardo Franco, Montreal, Canada 


• Dr John Schiller, Bethesda, USA 


• Professor Margaret Stanley, Cambridge, UK 
 
 
 
 


6. SAGE Working Group on meningococcal vaccines and vaccination (established May 
2019) 
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www.who.int/groups/strategic-advisory-group-of-experts-on-immunization/working-groups/meningococcal-vaccines-
and-vaccination 


Terms of Reference 


The Working Group is established to prepare a SAGE review of new evidence and advice to WHO on the use of 
meningococcal vaccines in order to mitigate the public health impact of the disease, including to reduce the risk of 
epidemics and to prevent health emergencies. Specifically, this will include updating recommendations for the optimal 
use of meningococcal conjugate vaccines in the meningitis belt and globally; as well developing recommendations for 
the use of meningococcal B vaccines.  


The Working Group will also prepare a SAGE review of the plan and advice to WHO on the global roadmap to defeat 
meningitis by 2030, focusing on bacterial meningitis and equitable and sustainable access to vaccines, diagnosis and 
treatment. In order to prepare for the review, the Working Group will provide technical advice and support to the WHO 
secretariat through reviews of: 


• The essential evidence required for updating or developing policy recommendations for meningococcal 
vaccines, including on strategies for use of vaccines to respond to epidemics; 


• The updated epidemiological data on meningococcal carriage, disease, mortality and epidemics, globally and 
in different regions and population groups; 


• The evidence on the use of meningococcal vaccines, globally and in different regions and population groups, 
including in outbreak response settings, with a particular focus on protein based vaccines against group B 
meningococcus and conjugate vaccines against all other meningococci; 


• The evidence on the safety, immunogenicity and efficacy of candidate vaccines, in various target age groups 
and using different schedules. 


• The results from modelling studies on the impact of different vaccination strategies. 


• The summary of the above data for presentation to SAGE and the draft recommendations for consideration by 
SAGE. These recommendations will be used to update the WHO position paper on meningococcal vaccines. 


• The draft Defeating meningitis by 2030 global roadmap and the draft advice for consideration by SAGE. 


 


Composition 


SAGE members 


• Kathleen Neuzil (Chair of the WG): Center for Vaccine Development and Global Health (CVD), University of 
Maryland School of Medicine, USA. 


• Peter McIntyre: University of Sydney, Australia 
 


Experts 


• Ray Borrow: Public Health England, UK 


• Dominique Caugant: Norwegian Institute of Public Health, Norway 


• Matthew Coldiron: Epicentre, France 


• Abdulrazaq Garba Habib: Bayero University Kano, Nigeria 


• Ziad Memish: Saudi Ministry of Health, Saudi 


• Judith Mueller: Ecole des Hautes Etudes en Santé Publique, France 


• Rasmata Ouedraogo: Centre Hospitalier Pédiatrique Charles de Gaulle, Burkina Faso 


• Marco Sáfadi: Santa Casa de São Paulo School of Medical Sciences, Brazil 


• Manish Sadarangani: University of British Columbia and British Columbia Children’s Hopsital, Canada 


• David Stephens: Emory University School of Medicine, USA 


• Caroline Trotter: University of Cambridge, UK 


• Ann von Gottberg: National Health Laboratory Service, South Africa 


• Shao Zhujun: Chinese Center for Disease Control and Prevention, China 


 


7. SAGE Working Group on Covid-19 vaccines (established June 2020) 


www.who.int/groups/strategic-advisory-group-of-experts-on-immunization/working-groups/covid-19 


Terms of Reference 


This Working Group will be requested to advise WHO and its Member States on the use of initially pre-licensed 
vaccines, followed by updates as additional information on product use becomes available. The timeliness of setting up 
this group will ensure a coordinated approach with the vaccine Research and Development (R&D) community, in order 
to accelerate timelines and maximize global efforts to make evidence-informed policy decisions for the best use of a 
vaccine against COVID-19. The ultimate goal of a vaccine against COVID-19 is to rapidly contain the pandemic, save 
lives, protect health care systems, and restore global economies. 
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Specifically the Working Group will be asked to: 


• Provide continuous review of the available evidence on the progress of candidate vaccines against COVID-19, 
and provide regular updates to SAGE; 


• Provide guidance for the development of prediction models to determine the optimal age groups and target 
populations for vaccine introduction and guide vaccine introduction for optimal impact, and contribute to 
updates of target product profiles of vaccines for outbreak and for endemic use; 


• Prepare policy advice to SAGE on the accelerated use of vaccines (pre-licensure and post-licensure) to 
mitigate the public health impact of COVID-19, to possibly curtail the ongoing pandemic, as well as to prevent 
or reduce the risk of spread of disease in the future. This will include recommendations for early allocation of 
vaccines when vaccine supply is still limited; 


• Provide guidance to ensure equitable access to vaccination, and guidance on the safety of vaccines when 
safety data from wider population use become available, in close collaboration with Global Advisory 
Committee on Vaccine Safety (GACVS) 


Composition 


SAGE Members 


• Hanna Nohynek: Finnish Institute for Health and Welfare (THL), Finland (Chair of the Working Group); 


• Folake Olayinka: USAID, USA; 


• Sonali Kochhar: University of Washington, USA; 
 
Experts 


• Muhammed Afolabi: London School of Hygiene & Tropical Medicine, UK 


• Celia Alpuche: Instituto Nacional de Salud Publica, Mexico; 


• Hyam Bashour: Al Sham Private University, Syria; 


• David Durrheim: University of Newcastle, Australia; 


• Ruth Faden: Johns Hopkins Berman Institute of Bioethics, USA; 


• Nicholas Grassly: Imperial College London, UK; 


• Eusebio Macete: the Manhiça Health Research Centre, Mozambique; 


• Kayvon Modjarrad: Walter Reed Army Institute of Research, USA; 


• Sarah Pallas: U.S. Centers for Disease Control and Prevention, USA; 


• Mary Ramsay: Public Health England, UK; 


• Peter Smith: London School of Hygiene & Tropical Medicine, UK; 


• H. Keipp Talbot: Vanderbilt University Medical Center, USA; 


• Cristiana Toscano: Federal University of Goiás, Brazil; 


• Yin Zundong: Chinese Center for Disease Control and Prevention, China. 


 
 
8. SAGE Working Group on Hepatitis A vaccines (established August 2020) 


www.who.int/groups/strategic-advisory-group-of-experts-on-immunization/working-groups/hepatitis-a 


 


Terms of Reference 


The working group is tasked to review the evidence with respect to the following  questions/issues and to propose to 


SAGE recommendations, including the need to update recommendations stated in the current (2012) hepatitis A 


vaccine position paper.    


1. Review data regarding the global prevalence and burden of disease caused by hepatitis A virus infection, 
including outbreaks. 


2. Identify a global list of inactivated and live attenuated hepatitis A vaccines that are being used in public health 
programmes. 


3. Review data on efficacy, effectiveness, duration of protection, schedules, safety, and cost-effectiveness of 
internationally available hepatitis A vaccines, considering all dosing and schedules in particular single 
dose schedules of inactivated vaccine. 


4. Review programmatic and feasibility of introduction into risk-based vaccination and routine immunization 
schedule. 


5. Consider an update to the 2012 WHO position paper on hepatitis A vaccines. 


 


Composition 


SAGE Members 


• Rakesh Aggarwal (Chair of the working group) Jawaharlal Institute of Postgraduate Medical Education and 
Research, India. 


• Shabir Mahdi, University of the Witwatersrand, South Africa 
Experts 
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• Zhijie An, Chinese Center for Disease Control and Prevention, China 


• Fuqiang Cui, Peking University, China 


• Manal Hamdy El Sayed, Ain Shams University, Egypt 


• Jorgue Enrique Gonzalez, National Administration for Laboratories and Institutes of Health, Argentina 


• Sema Mandal, Public Health England, UK 


• Kassiani Mellou, Hellenic Public Health Organization, Greece  


• Noele Nelson, Centers for Disease Prevention and Control, USA 


• Thomas Wierzba, Wake Forest School of Medicine, USA 


 


 
9. Malaria Programme Advisory Group (PAG) 


www.who.int/initiatives/malaria-vaccine-implementation-programme/programme-advisory-group 


 


Terms of Reference 


The role of the Programme Advisory Group (PAG) is two-fold: 
1. To provide technical advice and recommendations to the WHO MVIP Leadership Team (which includes the 


Executive Director, Universal Health Coverage/Life Course (ExDir UHL) Assistant Directors-General (ADGs) 
of Universal Health Coverage/Communicable and Noncommunicable Diseases (UNC) and Access to 
Medicines and Health Products (MHP), the Regional Director (RD) of the Regional Office for Africa (AFRO), 
the Directors of Immunization, Vaccines and Biologicals (IVB), the Global Malaria Programme (GMP) and 
AFRO, and the WHO Representatives of Ghana, Kenya and Malawi, and to the Programme Coordination 
Team on issues concerning MVIP. Specific responsibilities include: 


o Review and advice to WHO regarding the final master protocol for the RTS,S/AS01 pilot evaluations, 
to ensure appropriate design and methodologies to assess the questions highlighted by SAGE and 
MPAC. 


o Regular review and advice to WHO of MVIP activities and progress to ensure implementation 
according to protocols and scientific guidelines. 


o Review and regular advice to WHO of MVIP reports and data for submission to WHO advisory bodies 
(in particular MPAC and SAGE). 


o Advice to WHO on specific technical, scientific or programmatic questions that may arise over the 
course of the MVIP implementation. 


 
2. To review the evidence, as it becomes available, including but not limited to the MVIP, on the balance of 


benefits and risks of RTS,S/AS01 and consolidate the feedback into a report to SAGE and MPAC with 
recommendations on potential wider scale use of the vaccine in sub-Saharan Africa. Specific responsibilities 
include: 


o Review data on efficacy, effectiveness, duration of protection, safety, feasibility, acceptability, impact, 
equity impact, economic aspects and other relevant considerations of the RTS,S/AS01 vaccine. Seek 
advice and recommendations from other advisory groups, such as the MVIP Data Safety and 
Monitoring Board (DSMB), the Global Advisory Committee on Vaccine Safety (GACVS), the African 
Advisory Committee on Vaccine Safety (AACVS), the Regional Immunization Technical Advisory 
Group (RITAG), the Immunization and vaccines related implementation research advisory committee 
(IVIR-AC) and others as relevant. 


o Develop draft policy recommendations on the potential wider scale use of the malaria vaccine for 
consideration by SAGE and MPAC in line with the Framework for Policy Decision on RTS,S/AS01 by 
assessing the quality of the evidence and completing an evidence-to-recommendation table for 
systematic consideration of the criteria specified therein. 


o Advise on the appropriate timing for review of the evidence by SAGE and MPAC in view to making 
policy recommendations and updating the 2016 WHO position paper on malaria vaccines. 


 
SAGE members 


• Kathleen Neuzil: Center for Vaccine Development and Global Health (CVD), University of Maryland School of 
Medicine, USA; 


• Kim Mulholland, Professorial Fellow, Murdoch Childrens Research Institute, Parkville, Australia (Member 


of the Working Group and SAGE member since July 2020); 
 
Experts 


• Ifedayo Adetifa, London School of Hygiene and Tropical Medicine; 


• Nick Andrews, Public Health England, United Kingdom; 


• Corine Karema, Swiss Tropical and Public Health Institute, Basel, Switzerland; 


• Eusebio Macete: the Manhiça Health Research Centre, Mozambique; 


• Peter Smith (Chair of the PAG): London School of Hygiene & Tropical Medicine, UK; 


• Fred Were, University of Nairobi, Kenya (SAGE member until October 2019) 
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‘How to’ guide 
Version: 9 March 2020 


1 GENERAL COMMENTS 


This interactive pdf contains all background documents for the designated Strategic Advisory 
Group of Experts (SAGE) on Immunization meeting. 


To function correctly, this document should be opened with Acrobat Reader (please download 
if necessary). 


The interactive SAGE yellow book pdf document (or eYellow Book - eYB) is built of a ‘main’ 
document containing the table of content, the agenda and a series of session landing pages 
from which you can open the different attachments.  
All the technical content is encapsulated in the different attachments. 


2 HOW TO USE THE EYELLOW BOOK (EYB) 


The table of contents page is your starting point. Clicking on a session in the table will bring you 
directly to the session landing page. You can also follow the hyperlinks in the agenda. 


2.1 ‘BACK TO TOC’ BUTTON 
The ‘Back to TOC’ button on each page allows you to navigate back to the table of content from 
any page by a simple click. 


2.2 SESSION LANDING PAGES 
Each landing page has three subsections with the list of documents to read: 


- Executive Summary: gives a brief outline of session objectives and the questions asked
- Background document (essential): lists the essential documents to read to prepare the


session (previously those documents featuring in the paper copy of the yellow book)
- Background documents (additional): lists other information material useful for the


session. Previously the ‘online-only’ material.


Clicking on the different items of those lists will open the documents as attachments in 
separate tabs of the Acrobat reader.  
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2.3 REFERENCING  ATTACHMENTS: 
All General/administrative attachments are numbered with capital Letter A-E.   
e.g.: A_admin_general. 
 
The names of documents related to the sessions all start with the session number followed  


- by ‘.’ and by a sequential order number 
- then by  ‘_’ and a short session title  


e.g.: 1.1_Polio 
The full names of the different sessions are found in the table of content. 
For usability, please close unused tabs regularly (at least when changing session). 
The standardised denomination of attachments will allow you to reference easily the 
information: for instance “page 2, second para of 1.1_director”. 


3 ADVANCED FUNCTIONS 


3.1 SEARCHING DOCUMENTS FOR KEYWORDS 
If you wish to search for keywords in the background documentation (attachments), the search 
function in the edit menu (or Ctrl +F) won’t do the job, as it only searches in the main 
document.  
You will therefore need to do the search in the attachments pane. If you don’t see the 
attachment pane on the left-hand side:  
Go to View: ->Show/Hide->Navigation Panes->Attachments 
 
 
 
In the attachment pane, click on the search attachment button and type the keywords. This will 


search in all attachments but also in the main document. 


3.2 COMMENTING  
The comment tool will allow you to annotate your pdf and save 
changes. There are different ways to annotate the document 
including sticky notes, highlights, text boxes or even text 
replacement.  
The most convenient way to annotate specific sentences in the 


text is to select the text, right-click ‘Add note to text’ and to 


type the text in the text box in the comment pane. Don’t 
forget to save your commented document. 
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