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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 
Director-General 
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 

AFRO PAHO EMRO EURO SEARO WPRO 

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, 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 

1h 30 min. 
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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. (R. ELLA) COMPANY PRESENTATION.
25 min.

Questions: 15 min 

Assessment of Evidence, draft recommendations and 
discussion (SAGE working group). H. NOHYNEK. 
SAGE Member, R. HELFAND, S. DESAI. 35 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. 

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. 

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: 30 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.

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.

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.   

1h 30 min. 

14:45 COVID-19 vaccines – Session 4 

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

Session objective setting. H. NOHYNEK 
Definition of “additional dose”. D. KASLOW 
10 min.

Review of evidence on the need for an additional 
COVID-19 vaccine dose in immunocompromised 
individuals. S. KOCHHAR, SAGE member, K. TALBOT, 
E. PARKER. 25 min.

Presentation of draft recommendations.  H. 
NOHYNEK 15 min. 

Review of evidence on the need for a third dose for 
inactivated COVID-19 vaccines. D.KASLOW, D.FEIKIN 
20 min 

Draft recommendations and discussion. H.NOHYNEK. 
20 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.  

2h 

16:45 End of the day 
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Addressing outstanding question 2: Impact 
Summary of impact evidence.  
P. MILLIGAN. LSHTM. 10 min.

Comments & questions: 20 min. 

13:00 Break Break 15 min. 

13:15 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. 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 
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 
the use of a malaria vaccine.   

2h 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. 5 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.  

Draft recommendations for consideration by SAGE. 
N. MACDONALD. SAGE member. 5 min.

Q&A and discussion. 45 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. 

14.45 Hepatitis E vaccines- Session 8 

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

FOR INFORMATION AND DISCUSSION 

Inform SAGE on new data and recent 
developments that have emerged since the 

1h 
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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. 

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. 

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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Immunization Equity in the COVID-19 Pandemic Era
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56 WHO Member States have not achieved the September target of vaccinating 
10% of their population against COVID-19 


 As of 30 Sept, 56 WHO 
Member States are below 
10% full vaccination 
coverage


 The 56 WHO Member 
States below 10% 
coverage account for 20% 
of the world’s population 


 70% of countries below 
10% coverage are part of 
the African Union


Share of population fully vaccinated against COVID-19


WHO Member States below 10% coverage


DATA AS OF SEP 30 


Source: WHO COVID-19 Dashboard


Note: The designations employed and the presentation of these materials do not imply the expression of any opinion whatsoever on the part of WHO concerning the legal status of any country, territory or area or of its 
authorities, or concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent approximate border lines for which there may not yet be full agreement.
Note: Three AMC participants are not vaccinating: 1) Burundi, 2) Eritrea, and 3) DPR Korea


Only 200 Mn doses are needed to get these 56 countries above 10%
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6,252M doses of COVID-19 vaccine have been 
administered globally


6,252M vaccine 
doses have been 
administered 


COVAX has shipped
314.4M doses to 
144 participants1


Immunization 
programmes have 
not yet started in 3 
countries, 
economies & 
territories


1. Including donations of doses through COVAX
2. Assuming 2 doses per fully vaccinated inhabitant


DATA AS OF SEP 30 09:00 AM CET


Source: WHO COVID-19 Dashboard (map creation), Bloomberg (total # of doses administered), COVAX SCO tracker (UNICEF data) (COVAX shipments)


Note: The designations employed and the presentation of these materials do not imply the expression of any opinion whatsoever on the part of WHO concerning the legal status of any country, territory or area or of its 
authorities, or concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent approximate border lines for which there may not yet be full agreement.


Total doses administered per 100 population


0-5 (~0-2.5%)
6-20 (~3-10%) 
21-80 (~10-40%)
81-140 (~40-70%)


Doses administered per 100 
population (est. coverage2)


140+ (~70%+) 
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Equity in Immunization


The defining issue of our 
collection will


1. Dimensions of Vaccine Inequity


2. Root Causes of Inequity


3. Impact of Inequity


4. Opportunities and Solutions


Immunization programmes at ongoing risk.
Change to the trajectory is feasible. 


Decisive, purpose-drive actions are needed. 


Now. Equity. Act.
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Dimensions of Vaccine Inequity


Coverage Introductions Supply
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23 Million un- or under-
vaccinated children in 2020


Vaccine coverage was affected 
unevenly between Regions


Most Affected
• South East Asian 
• Eastern Mediterranean Regions
• Americas, downward trend


Less Affected
• African
• Western Pacific 
• European 
Un-, and under- vaccination is measured through the lack of DTP 1 
and 3, respectively, in this analysis.
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Just 10 countries 
account for nearly 2/3 of 
unprotected children


Countries with most unprotected children 
worldwide account for ….


• 41% of infants (56m of 136m) but
• 62% of un- or under-immunized (14m of 


23m)


India had the greatest number of un- or 
under-immunized
• large drop in coverage in 2020 (DTP3 fell 


from 91% to 85%) 
• whereas Nigeria remained stable, although 


low, at 57%


Un-or under vaccination and lack of protection is measured through 
the lack of DTP 1 and 3 in this analysis.







IVB Director’s Report 
to SAGE


8


Lower income countries 
experienced a larger set back in 
2020 than higher income 
countries
• Gavi country declines in coverage larger 


than in other countries
• Vaccine coverage gains remain fragile 
• Less resilient to programme shocks than 


countries with longstanding strengths in 
immunization programmes.


Low- and middle-income countries supported by Gavi’” refers to the list of 68 
currently supported countries, and excludes graduated countries.


Zero-dose children are those who received no doses of DTP. 


Under-vaccinated (drop-out) are those who received at least one dose, but not 
a third dose of DTP.







WUENIC 20209 of 21


Coverage of new and underused 
vaccines 
also declined along with DTP 
containing vaccines 
in 2020


HPV


Rota


PCV







WUENIC 202010 of 21


Gavi support has enabled 
accelerated uptake of some new 
and under-used vaccines in low 
and middle income countries


New and underused vaccine coverage is 
converging with coverage of established vaccines 
at a faster pace. 


While access to some vaccines, like Human Papilloma Virus 
vaccine, is still inequitable, Low Income countries and Lower 
Middle Income countries are now introducing Rotavirus and 
Pneumococcal vaccines at a faster pace than higher income 
countries. 
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Measles coverage dropped to 
84% in 2020, leaving 3 million 
more children potentially 
unvaccinated than in 2019


• 2020 coverage is lowest since 2010.
• Leaves 22.3 million children vulnerable to 


measles 
• Additional 18.2 million children had no MCV-2


dose through RI
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As of September 30, HICs have administered 35x more doses per inhabitant compared to LICs
Cumulative COVID-19 doses administered per 100 population


IVB Director’s Report to SAGE
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45% of the total population across WHO member states have had at least one COVID-19 
vaccination dose (as of 30 September 2021)


53%


71%


59%


20%


41%


4%


6%


17%


3%


5%


WHO MS
7,779.9M pop.


EURO
930.8M pop


WPRO
1,963.7M pop


AMRO
1,018.1M pop


EMRO
725.7M pop


SEARO
2,021.4M pop


AFRO
1,120.2M pop


AU
1,338.8M pop


Partially vaccinated
#M people


956.7


41.9


212.0


162.3


42.8


483.4


14.3


24.9


Fully vaccinated
#M people


2,557.1


452.8


1,188.4


439.8


105.3


338.6


32.2


61.3


Not vaccinated, 
#M people


4,266.1


436.0


563.3


416.1


577.6


1,199.4


1,073.7


1,252.6


45%33%


49%


61%


43%


15%
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Contracts for Covid Vaccine 


September 2021


Updated Oct 1, 2021


Excludes Russia, China, COVAX


September 2020
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Equity in Immunization


The defining issue of our 
collection will


1. Dimensions of Vaccine Inequity


2. Root Causes of Inequity


3. Impact of Inequity


4. Opportunities and Solutions


Immunization programmes at ongoing risk.
Change to the trajectory is feasible. 


Decisive, purpose-drive actions are needed. 


Now. Equity. Act.
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To achieve equity, programmes need to address challenges


 Data weaknesses


 Social discrimination


 Services inaccessible


 Insecurity 


 Partnerships ineffective


Urban Remote Communities & Nomad 
Populations


 High marginal cost


 Difficulty for health workers 


 Cold chain/supply systems


 Limited access to health services


 Data


Population in Conflict Settings


 Account for 15% of zero-dose children


 Damage to infrastructure


 Difficulty for health care workers


 Access constraints b/c  insecurity


 Difficulty tracking/finding populations


Local solutions, with civil society organizations key partners
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The extent of inequities in 
infection and mortality 
attributed to social 
determinants of health


Death rates in COVID-19 cases by deprivation 
quintile and sex
Death rates in the most deprived area quintile are roughly double 
the rates in the least deprived area quintile for both males and 
females
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Equity in Immunization


The defining issue of our 
collection will


1. Dimensions of Vaccine Inequity


2. Root Causes of Inequity


3. Impact of Inequity


4. Opportunities and Solutions


Immunization programmes at ongoing risk.
Change to the trajectory is feasible. 


Decisive, purpose-drive actions are needed. 


Now. Equity. Act.







46 Countries with VPD campaigns postponed due to COVID-19, 
by antigen 1st October 2021*


October
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Large and Disruptive Measles Outbreaks, 
2019


• Notes: Based on data received 2021-09 - Incidence: Number of cases* / 1M population** - * WHO classifies all suspected measles cases reported from India as measles clinically compatible if a specimen was not collected as per the 
algorithm for classification of suspected measles in the WHO VPD Surveillance Standards.  Thus numbers might be different between what WHO reports and what countries report. ** World population prospects, 2019 revision -


• In the frame of tracking progress towards the goals of Immunization Agenda 2030 (IA2030), an indicator has been developed by a working group in order to represent large 
and disruptive measles outbreaks. This indicator is defined as an incidence equal or greater than 20 reported measles cases per million population over a period of 12 months. It is 
important to note that 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 also providing a degree of global standardization and 
permitting tracking of progress against a common metric.


20
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Large and Disruptive Measles Outbreaks, 
2020


• Notes: Based on data received 2021-09 - Incidence: Number of cases* / 1M population** - * WHO classifies all suspected measles cases reported from India as measles clinically compatible if a specimen was not collected as per the 
algorithm for classification of suspected measles in the WHO VPD Surveillance Standards.  Thus numbers might be different between what WHO reports and what countries report. ** World population prospects, 2019 revision -


• In the frame of tracking progress towards the goals of Immunization Agenda 2030 (IA2030), an indicator has been developed by a working group in order to represent large 
and disruptive measles outbreaks. This indicator is defined as an incidence equal or greater than 20 reported measles cases per million population over a period of 12 months. It is 
important to note that 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 also providing a degree of global standardization and 
permitting tracking of progress against a common metric.


21
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RI continues to be disrupted in 2021, with countries in some regions more affected 
than in



Presenter

Presentation Notes

Slide is updated version to include all countries, not only Gavi countries as was shown at SAGE
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Health systems must deploy 4.5x 
more COVID-19 vaccine doses in 
Q4 compared to typical RI


Comparison of Routine Immunization1,5 doses 
administered in 2019 Q43 vs COVID-19 vaccine doses 
Q4


Health systems must be ready to deploy more doses than 
past experience.


Surge capacity needed to increase by ~2x in Q4 vs. what has 
been delivered in the last 3 months.


1. Based on data from WUENIC on Routine immunization of children in AMC countries in 2019; 
Calculated as BCG + DTP1 + DTP3 (x2) + HEPBB + IPV1 + MCV1 + MCV2 + Pol3 (x3) + PCV3 (x3) + 
RotaC (x2)  + YFV, excluding double-counting of vaccines given in combination (data as on 17 
August 2021) ; 


2. Airfinity - Country forecast (supply forecasts) data as on 17 August 2021 


3. # for Quarter estimated as Annual/4 based on assumption of uniform administration through 
out the year, 


4. AMC countries include India in the above analysis 


5. Does not include Kosovo & West Bank and Gaza as no data is not available in WUENIC database


23
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LICs and LMICs may need to 
choose between C-19 
vaccination and other primary 
health services unless 
considerable support is 
mobilized 


Indicators used to identify at-risk countries


1. the cost of vaccinating x% of the population is over 1% of 
2021-2022 General Government Expenditure* for countries 
where expected government revenue per person vaccinated 
is less than the cost per person vaccinated  AND/OR


2. the extra HW for vaccinating the target population is larger 
than 10% of existing HW  AND/OR


3. countries are not able to reach DTP3 coverage above 60%**
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Economic Impact of COVID-19


1. Economic forecasts worsened since the start of the pandemic
UNDP Global Dashboard for Vaccine Equity, using IMF data


• Asia and Africa most impacted by C19
UNCTAD


• Unequal recovery of imports and exports between regions
WHO, UNCTAD


2. LMICs will take longer (2026) to raise general  government  revenue to pre-pandemic level
World Bank, From double shock to double recovery 


>> Action taken to counteract inequitable economic impact
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World Bank General 
Government Revenue 
projections


“Average GGR per capita is projected to rise in LICs, 
UMICs, and HICs from 2021, but in LMICs it will likely 
fall again in 2021 before rising from 2022 (figure 4). 


Average per capita government revenue is forecasted 
not to rebound to pre-pandemic levels in LICs until 
2022. In UMICs and HICs, this is unlikely to until 2023, 
while in LMICs it is not forecasted to happen until 2026. 
Projections of government revenue as a share of GDP 
follow similar patterns.”


From Double Shock to Double Recovery
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IMF economic forecasts since the start of the pandemic: 
2021 GDP per capita growth rate (weak and worsening in L/LMICs)
Economic Recovery Forecast-Per Capita GDP Growth Rate 2021
Comparison across World Economic Outlook (WEO) estimates published in April 2020, October 2020 and April 2021
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Lessons learned from past crisis 
and current policy challenges


IVB Director’s Report 
to SAGE


 Compounding existing inequities in health 
within countries


 New health and economic vulnerabilities


 Increased insecurity in access to essential 
health goods and services 


 Increased levels and concentration of 
unmet health and social needs


This slide is courtesy of C. Brown, Head, WHO European Office for Investment 
for Health and Development as presented at Using the Multidimensional 
Poverty Index (MPI) for preparedness, response and recovery to health 
emergencies, including COVID-19 (April 13, 2021)
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Equity in Immunization


The defining issue of our 
collection will


1. Dimensions of Vaccine Inequity


2. Root Causes of Inequity


3. Impact of Inequity


4. Opportunities and Solutions


Immunization programmes at ongoing risk.
Change to the trajectory is feasible. 


Decisive, purpose-drive actions are needed. 


Now. Equity. Act.
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NIGERIA: LEVERAGING THE 
CVDPV OUTBREAK RESPONSE 
TO SUPPORT COVID-19 
VACCINE ROLLOUT


Sensitizing communities to build 
confidence in the COVID-19 vaccine, 
leading to an increase in vaccination 
coverage   


Using polio surveillance tools and 
applications (e.g. AVADAR) for case 
detection, reporting, monitoring 
COVID-19 vaccine uptake


Technical support to cold chain 
management – resulting in 
significant reductions in wastage


Supporting national deployment 
plans through capacity building (e.g. 
using smartphones for e-registration 
of vaccine recipients, AEFI training)
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Presenter

Presentation Notes

Note that nOPV is still in initial use. The examples on the slides are from campaigns in which mOPV was used, as well as overall support for the polio workforce for covid vaccine rollout. 

Clockwise from top:
WHO Nigeria: Using polio technologies to boost COVID-19 vaccine update 
WHO Nigeria outbreak response in Northwest Nigeria
UNICEF Nigeria – Social mobilization activities in Nigeria integrating polio and COVID-19 vaccination messaging to address vaccine hesitancy and boost uptake for polio and COVID-19 vaccines
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Equitable Benefit of Vaccines


Supply
Manufacturers


Funding
Domestic, Donor


Policy
Introductions/Use


Delivery
Capacity


Demand
Social & Political


Political Leadership
Governments







Monitoring inequality in immunization 


TOOLS & RESOURCES


WHO platform for data disaggregation / health inequality monitoring


Datasets of disaggregated data


Global reports


step-by-step manual 
(in 4 languages)


Software applications


Available at: https://www.who.int/data/gho/health-equity
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Strategies to measure • Monthly reviews of DHIS2,


• SMS reporting of daily immunization outputs


• All countries


• Nigeria, Liberia, Guinea


• Nigeria


• Deployment of quarterly surveys – RI – LQAS, community household 
surveys 


• Implementation of DQS (CS_DS and DS-Central level)


• Organization and implementation of the MoReS + (Monitoring results for
equity system) in the community with focus on the EPI and other services
(Education, WASH, protection, etc.);


• Guinea 


• Community engagement strategy • Liberia, Nigeria, Niger, 
Guinea, Mali, B’Faso


Strategies to advocate


Zero Dose Agenda in West Africa: 
Strategies to Measure, Strategies to Advocate
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Comparison between the H1N1 and COVAX: Improving on past experience


Doses


COVAX
(September 2021)


58


121


124


32


73


Est. 2,290


Breadth of 
participation


Funding


Time to 1st dose


190


144


12,400


H1N1 vaccine 
deployment Initiative 


~4


13


29


<1


10


78


94


77


56 


94


145


38


78


# of countries 
that received 
doses after


1 month1


2 months


3 months


Cumulative 
doses delivered 
after… (in Mn) 


1 month


3 months


12 months


# of letter of intent


# of recipients of doses 


First country


First country in 
Africa


Total pledges, in mn USD


# of days after 
1st vaccination 
in HICs


Dimensions Indicators


1. i.e., 1 month after the 2nd shipment of vaccines given both H1N1 initiative and COVAX had an exceptional frontrunner


Difference


4-15x


7-32x


>2x


>1.5


>200


~2 months
faster


14984First 10 countries 
reached







Critical changes for COVID vaccine equity – Timing & 
Volumes of Supply


• Prioritize supply to COVAX and AVAT


• HIC swaps of delivery timing


• Donations to COVAX and AVAT


• Manufacturer transparency and commitments on delivery of supply


• Transparency from manufacturers and countries on contracts for supply


• Manufacturing capacity expanded to include broad range of countries


• Fully fund COVAX
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Not Exhaustive







7 Strategic Priorities


4 Core Principles for 
action


informed by


Immunization Agenda 2030 (IA2030)







Now.  Equity.  Act.
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Towards
Physical 


Closeness
Shared Endeavours


Emotional 
Connection


Closer to 
UnderstandingCollective progress


To Equity Through


‘Vaccines Bring Us Closer’
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on routine immunization in the 


African Region
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Covid-19 vaccine roll out
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Summary of vaccine procurement & uptake in Africa


• ~201 M doses 
Received in Africa


• ~143M doses 
administered in Africa


• ~61M people fully 
vaccinated


• ~4.4% of people fully 
vaccinated in Africa 


• ~2.9% of people fully 
vaccinated in the 
African Region vs 
12.3% in African 
EMRO countries and 


• ~71% of available 
doses were 
administered in Africa 
vs 60% in the African 
Region (0.3% expired)


• Africa represent only 
<3% doses 
administered globally


Source: Dashboard Link:: https://rebrand.ly/WHOAFRO-covid-19-vaccine-Update - Data as of 09:00PM 2/10/2021
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Vaccination coverage- tracking the targets


4


17 countries administered at least 1 dose to  10% of 
their population


The graph presents top 20 countries with the highest vaccination coverage


15 countries have fully vaccinated at least 10% of their 
population


10% target


40% target (3 countries)


Data as of 2nd Oct. 2021


Session1.2_AFRO


SAGE meeting October 2021 4







Covid-19 vaccination Country readiness situation


Most frequent operational gaps identified in 
preparedness:


 Intra Action Review not conducted (39%), 


 Micro-plans not updated (42%), 


 National-level vaccine deployment plan not 
updated (39%),


Score status by domain
Reporting


Source: Dashboard Link:: https://rebrand.ly/WHOAFRO-covid-19-vaccine-Update - Data as of 09:00PM 2/10/2021


• Overall readiness Score at 79%


• 21 countries >80% readiness score: Burkina Faso, Cabo Verde, 
Cameroon, Central African Republic, Chad, Côte d'Ivoire, Eswatini, Ethiopia, 
Gambia, Guinea, Lesotho, Liberia, Malawi, Mali, Mozambique, Niger, Nigeria, 
Republic of Congo, Senegal, South Sudan and Zimbabwe
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Best Practices       


High level engagement including Government, Regulatory 
authorities, ICCs and NITAGs


Adequate functional cold chain capacity


Experience with mass vaccination campaigns


Evidence-driven approach to address hesitancy  


Electronic data capture and real-time visualisation of data


High level of attention to AEFI monitoring and vaccine safety  


IAR – Major findings


Major Challenges


Insufficient global vaccine supply


Erratic supply quantities and delivery schedules


Inadequate/ delayed funding for oper. activities


Challenges to balance COVID-19 vaccination 
with routine immunization 


Misinformation in the face of  variants


Inadequate supportive supervision 


Uncoordinated AEFI surveillance activities 
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Impact on routine immunization (WUENIC 
2020)
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Routine Immunization coverage in the African 
Region - (WUENIC 2020)


• DTP3 coverage 
improved from 70% in 
2015 to 74% in 2019 
before decreasing to 
72%  in 2020, showing 
the impact of Covid-
19 pandemic on RI


• After 7 coverage point 
increase from 2018 to 
2019, the MCV2 
coverage only 
increased by 3 
coverage point in 
2019
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2019 2020


DTP3 coverage in the African Region, 2019 - 2020
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• The African Region has the highest 
number of zero-dose children


• 3 out to 5 countries with the highest 
number of zero-dose children are in 
Africa


• 600K more zero-dose children in 
2020 compared to 2019


• 100K less people vaccinated with 3rd


dose of DTP3 in 2020 compared to 
2019 vs 500K more vaccinated in 
2019 compared to 2018


DTP3 coverage in the African Region, 2015-2020
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Challenges and Take away messages
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Challenges with immunization coverage and 
COVID-19 vaccination


Political 
Commitments


Varied levels of political commitments – Need to ramp up
stakeholder commitments at all levels


Funding
Limited resources available in countries for routine
immunization diverted to support COVID-19 vaccinations


Information system 
and data use


Weak Health Information System in countries is affecting
data quality and use for decision making


Human 
Resources


Inadequate human resources for health to effectively
delivery of immunization services, exacerbated by the high
demand for COVID-19 vaccinations


Security/
Political 
instability


Insecurity, humanitarian crises, political instability continue
to affect access and utilization of immunization services
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Key take away messages


Significant remaining gaps in COVID-
19 vaccinations – expected to 
improve with improved vaccine 
allocations in the next weeks


COVID-19 Vaccinations: AFRO 
engages on weekly basis with the 


global level on vaccine allocations and 
with donors for funding: complete and 


better-quality data needed for 
decision making


Countries are encouraged: 
• To create the right balance between COVID-19 vaccination efforts and strengthening


essential immunization
• To renew focus for reaching the Zero-dose children and other missed populations 
• To strengthen their coordination mechanisms and include partners beyond the health sector
• To further engage CSOs and community-based organizations to encourage social 


accountability and focus on demand creation. 
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THANK YOU
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PAHO update on impact of COVID19 on 
national immunization programmes and 


COVID-19 vaccines roll-out


Regional Situation Reports and Country Highlights
SAGE


October 4, 2021
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Routine Immunization
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DPT3 vaccination coverage. Region of the 
Americas. 1980-2020


84%
2010
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82%
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Average HPV coverage by WHO region. 
2019-2020


2019 2020
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MMR Given Doses in selected LAC countries 
January - December 2019 – 2020*


2019 2020


The Region of the Americas experiences a significant drop to 82%, leaving 2.7 million 
children un-or under vaccinated in 2020 (WUENIC)


Un-and under vaccinated DPT3 coverage
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A look into the last 18 months of keeping immunization as an
essential service 


Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep


2020


12TH RCC 
meeting


13th RCC meeting
2021


Assessment of two 
immunization schedules in 


Ecuador: A cohort study


On-line ITD training for the 
polio diagnostic laboratory


Webinar: Reporting 
VP1 sequencing data


Virtual training: Review of laboratory protocols for 
measles and rubella genotyping


Laboratory meetings: 
Measles and Rubella, 
polio 


Webinar: Sequencing and 
Troubleshooting for the analysis 
of measles and rubella


Training on RNA detection of 
measles and rubella viruses by 
RT-qPCR


Regional GPDS meeting


GAPIII PEF Training


Virtual training workshop: 
Analysis, interpretation, and 
use of data of integrated 
serosurveillance


Update workshop on 
Diphtheria laboratory 
diagnosis


GAPIII Auditors Training


Joint SARInet / 
REVELAC-i Regional 
Meeting


TAG regional 
meeting


Meetings 
with WCOs


OBRA  
Guatemala


Outbreak response 
training in Haiti


MR campaign in 
Mexico, Colombia


Meetings 
with WCOs


TAG 
regional 
meeting


MR+polio+YF
campaign in 


Bolivia


Influenza NH/SH  
campaigns
2020-2021  


Defeating meningitis by 
2030. Regional launch of 
the Roadmap Sept 28th  


MR campaign 
in Chile 
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PAHO/WHORegional Immunization 
Strategy Framework


Reinvigorating Immunization as a Public Good for 
Universal Health 2021-2030


PAHO’s 59th Directing Council (20-24 September 2021): https://www.paho.org/en/documents/cd5910-reinvigorating-immunization-public-good-universal-health


• PAHO will develop the Plan of 
Action in alignment with IA2030 
and in close collaboration with 
member States.


• The Plan will have a country-
centered approach to improve 
vaccination coverage rates and 
strengthen national immunization 
programs across the Region
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Progress in COVID-19 vaccination
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COVID-19 vaccination in the Americas 


https://ais.paho.org/imm/IM_DosisAdmin-Vacunacion.asp | https://www.paho.org/en/news/22-9-2021-health-inequity-continues-fuel-covid-19-pandemic-and-prolongs-efforts-end-it


• All countries and territories introduced COVID-19 
vaccines 


• Access through bilateral agreements, COVAX 
mechanism, local producƟon (Cuba) and donaƟons 


• 33 countries received vaccine doses through 
COVAX  


• >1 billion of administrated doses , of which 52.9 
million from COVAX.


• Number of persons who received one dose per 
100 persons in LAC countries: 53 


• Number of persons in LAC with full series: 37 per 
100 persons


• Member States with the highest number of fully 
vaccinated persons for each 100 persons  


1. Uruguay (73.7) 
2. Chile (73.6) 
3. Canada (70.9) 


• Vaccination policies vary across the region


4. Panama (57.6) 
5. USA (56.2) 


Data as of 24 Sep 2021 
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PAHO/WHO
Booster doses


Vaccination in children and adolescents Heterologous schedule


Vaccination in pregnant women 
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PAHO/WHOVaccine 
safety


Strategies of the Regional ESAVI* Surveillance System


* Events Supposedly Attributable to Vaccination or Immunization


Vaccine 
effectiveness


• Multi-country collaborative research network to 
assess COVID-19 VE in a diverse set of LAC countries  
using a standardized protocol: case-control 
retrospective and cohort 


Brazil (FIOCRUZ)
Argentina (Hurlingham University)
Colombia (National and Cartagena Universities) 
Chile (Chile and Andes Universities)


• Evaluations based on SARINET surveillance platform: 
Regional REVELAC-COVID-19 protocol to evaluate VE
for influenza and COVID-19 vaccines, using the same 
methodology (i.e., test-negative design among SARI 
patients).
2021: Chile, Colombia, Costa Rica, Ecuador,  


Guatemala, Paraguay and Uruguay 


REVELAC-i1 (Network for Evaluating Influenza Vaccine Effectiveness in Latin America 
and the Caribbean, established in 2012)
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PAHO/WHO


30 countries: 
• Evaluating cold chain capacities and 


needs, update their cold chain 
equipment inventories. 


• Training workshops on cold and supply 
chain operations on handling Covid-19 
vaccines and AD syringes 


• Training on ULT Freezers and the 
storage, distribution and handling 
vaccines at ULT.


• wVSSM*  
• Syringe purchases


5 countries: 
• Application for cold chain equipment support  


Gavi/COVAX. 


*Vaccination Supply Stock Management Web base 


Cold chain and logistics Information system


Nominal electronic registries
for immunization


Implemented


Partially Implemented


Planning or pilot
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PAHO/WHOMini COVID-19 Post-Introduction Evaluation 
(mini-cPIE)


Scheduled mini-cPIE
• Bolivia, 6-8 October 2021
• Ecuador
• El Salvador


Planning
• Adapted the WHO strategy and 


questionnaires to the context of 
the Americas. 


• Coordinated with CDC to avoid 
duplication.


• Scheduled in-country interviews 
with health officials and 
partners at all levels.


https://www.who.int/publications/i/item/covid-19-vaccine-post-introduction-evaluation-(-cpie)-guide-interim-guidance-25-august-2021


Session1.2_AMRO


SAGE meeting October 2021 11







Access to COVID-19 
vaccines


https://www.paho.org/en/news/21-9-2021-paho-selects-centers-argentina-brazil-develop-covid-19-mrna-vaccines | https://www.paho.org/en/revolvingfund | https://www.paho.org/en/covax-americas


Revolving Fund (RVF)


• PAHO has helped COVAX deliver 52.9m doses to 33 
countries in LAC , including 14m doses donated 


• Regional access: RVF is facilitating access to additional 
COVID-19 vaccines for the Region during Q4 2021 and 
2022.


Argentina-Mexico production partnership


• Mexico and Argentina have an agreement with 
AstraZeneca to produce its vaccine for 
distribution in Latin America. 


• On 25 May, the countries launched the 
distribution of the first batches of the vaccine. 


• The EMA will inspect the production in 
Argentina. 


PAHO mRNA vaccine platform


Limited production and unequal distribution of vaccines 
in the face of staggering demand hinder the COVID 
response in the Americas.
• PAHO selected:


• Bio-Manguinhos Institute of Technology on 
Immunobiologicals at the Oswaldo Cruz 
Foundation (FIOCRUZ), Brazil. 


• Sinergium Biotech, Argentina.
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PAHO/WHOKey messages
Routine immunization 
• Countries developed innovative solutions to continue 


offering RI vaccines during the pandemic.
• PAHO continues to advocate for strengthened immunizations 


in the context of primary healthcare and universal health.
• However, given the low vaccination coverage there is a high 


risk of outbreaks of VPDs


COVID-19 vaccination
• PAHO continues providing technical assistance to countries 


and territories in vaccine deployment .
• However, inequities in vaccine distribution and uptake 


continue across the Region.
• PAHO is working to ensure more equitable access to safe and 


effective vaccines for Member States
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Thank you
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Meeting of the Strategic Advisory Group of Experts (SAGE), 
4 – 8 Oct 2021


Regional overview, EMR
COVID-19 vaccination of health care workers in Somalia Photo credit: WHO


Quamrul Hasan
Regional Adviser, IVP
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Complete data for doses received through bilateral sources are not available for all countries


COVID-19 vaccine supply in EMR, 30 September 2021


• Total 210 million doses received through bilateral sources
• 37 doses for every 100 population received from all sources in general
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0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%


Yemen
Somalia


Sudan
Djibouti


Syria
Afghanistan


Pakistan
Egypt


Palestine
Tunisia


Morocco
Iraq


Libya
Jordan


Iran
Lebanon


Kuwait
Saudi Arab


Bahrain
Oman
Qatar


UAE


Fully vaccinated
Partially vaccinated


Data sources:
Bahrain, Djibouti, Iraq, Jordan, Lebanon, Libya, Morocco, Qatar, Saudi Arabia, and UAE: MoH website, 
Kuwait : Coronavirus (COVID-19) Vaccinations - Statistics and Research - Our World in Data
All other countries: Country report through EMRO online tracking sheet


COVID-19 partial and full vaccination coverage in EMR, 
30 September 2021


High 
income SF 
countries


Upper-
middle 


income SF 
countries


AMC non-
Gavi 


countries


AMC Gavi 
countries


Coverage remains heterogeneous – only 13 countries achieved 10% target


Coverage (%)


Achieved >= 40% 6


Achieved 20% to 40% 4


Achieved 10% to 20% 3


Less than 10% 9
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0% 5% 10% 15% 20% 25% 30% 35% 40%


HIC


UMIC


AMC, not Gavi eligible


AMC, Gavi eligible


Receivd from COVAX In pipeline from COVAX Received bilaterally Vaccine gap


203 M additional doses needed to meet global target of vaccinating 40% population in every country by the end of 2021


COVID-19 vaccine supply needed from all sources to reach 40% 
coverage in EMR countries, 30 September 2021


131 M doses


54 M doses


18 M doses
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Major drop in coverage at the beginning of the pandemic


*Afghanistan, Iraq, Jordan, Pakistan, Somalia, Syria, Yemen. 


Average DTP3 coverage in high priority countries,* 
EMR, 2019- 2021
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DTP1 unvaccinated• EMR contributes 14% of the global number 
of un and under vaccinated children


• More unvaccinated children in 2020
• DTP1: 2.27 M in 2020 vs 1.76 M in 2019 (+29%)
• DTP3: 3.24 M in 2020 vs 2.54 M in 2019 (+28%)


• Two-third of the un or under vaccinated 
children are in three countries


Substantial number of children missed their routine doses in 2020


Data source: WUENIC 2020


Unvaccinated and under-vaccinated children in EMR, 2020


DTP3 unvaccinated
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COVID-19 vaccination
• Inequity in access and coverage
• Unpredictable supply
• Political priority
• Weak health system
• Selective demand
• Security, conflict


Critical issues
Essential immunization
• Shifted focus to pandemic
• Un and under-vaccinated children
• Immunization limited to infancy
• Fragmented surveillance system
• Fragmented, diverse data system
• Limited regional/country capacity


1. A minority of AMC countries likely to achieve 40% coverage by 2021
2. Most unreached children are in three countries
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Zero dose children Immunization 
beyond infancy
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COVID-19 vaccination uptake in the WHO European Region 
and impact of COVID-19 on routine immunization


Siddhartha Sankar Datta
Regional Adviser, Vaccine-preventable diseases and Immunization 


WHO Regional Office for Europe
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Data source: https://worldhealthorg.shinyapps.io/EURO_COVID-19_vaccine_monitor/


• COVID-19 vaccination is ongoing in 54 countries & 
territories (includes Kosovo*)


• Overall vaccination uptake in the Region (54% with 
one dose, 49% with two doses)


• High-income countries (63% received complete series)


• Upper-middle income countries (34% received complete series)


• Low & lower-middle income countries (15% received complete series)


• Vaccination uptake in population groups:
• ≥60 years (76% with one dose, 72% with complete series)


• 18 - 60 years (62% with one dose, 54% with complete series)


• < 18 years (13% with one dose, 10% with complete series)


Status of COVID-19 vaccination in the WHO 
European Region


Data updated as of epiweek 38, 2021 (including data reported as of 28 Sept 2021)


*UNSC Res 1244 (1999)
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Driving through


Flying out


Mass vaccination


Long term care facility


Denmark


Serbia


Ireland


Poland
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Krnjaca refugee centre near Belgrade, Serbia


Language specific information material, Serbia


Reaching out to religious leaders, 
Denmark
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Weekly COVID-19 vaccine uptake in the Region


• Weekly vaccination 
uptake for 1st and 2nd


dose is plateauing


• Vaccination uptake has 
plateaued in 32 countries


• 23 (72%) of them 
achieved ≥50% one-
dose uptake


• <10% coverage: 2 countries
• ≥40% coverage: 28 


countries
• ≥70% coverage: 7 countries


WHO/Europe Covid-19 vaccine programme monitor (shinyapps.io) Data as of 2021-Week 38
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“Data-for-Action” approach to review country 
performance - “holistic addressing” of underlying 
causes to devise tailored intervention/s


Vaccination 
uptake data


Immunization system 
performance


Vaccine dose 
utilization


Population perception 
trends/demand and 


acceptance data


• “Light activity” – a platform to use 
available data for decision


• Focus on “immediate remedial 
measures” to improve vaccination 
uptake


• Decisions based on “available data” 
and not based on “assumptions” and 
“presumptions”


• Dynamic process and periodic follow-
up
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Data source: https://worldhealthorg.shinyapps.io/EURO_COVID-19_vaccine_monitor/


Quadrant analytics to uncover challenges & identify
potential underlying issues 


Holistic assessment
• Strategies and Policies


• Access and utilization


• Service delivery & access to services


• Demand for vaccination of the population
7


High vaccine uptake & 
Low vaccine utilization


High vaccine uptake & 
High vaccine utilization


Low vaccine uptake & 
High vaccine utilization


Low vaccine uptake & 
Low vaccine utilization


Data as of 2021-Week 38
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Age disaggregated uptake points towards the need 
to review implementation of delivery strategies


WHO/Europe Covid-19 vaccine programme monitor (shinyapps.io)
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Despite efforts in 2020 to sustain routine 
immunization services - coverage has declined


-17


-12


-7


-2


3


AZE KAZ KGZ MKD GEO MDA POL SRB BGR ITA ARM BEL BLR LTU MNE ROU SWE TKM TUR UZB ALB AND AUT CHE CZE DEU DNK EST FIN GBR GRC HRV HUN IRL ISR LUX LVA MLT NLD NOR PRT RUS SVK SVN TJK ISL SMR UKR ESP


Difference in DTP3 coverage 2019-2020 Difference in MCV1 coverage 2019-2020


• 26 (49%) countries had ≤1% variation in coverage levels 
• 11 (21%) countries had >5% decrease in coverage for DTP3 and/or MCV1
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Review of impact on routine immunization coverage
and disease surveillance
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Measles surveillance performance in the WHO European Region


Measles reported cases Measles confirmed cases % countries reporting 0 cases
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#RC71CPH


• Increased local ownership


• Data-enabled, tailored 
subnational policies


• Life-course vaccination and 
platforms


• Monitoring, evaluation and 
accountability framework


Key pillars Strategic pivots


Immunization 
across life-course


Local solutions to 
local challenges


Equity in 
immunization


WHO/Europe | Vaccines and immunization - Countries of the WHO European Region adopt new regional immunization agenda for coming decade


WHO/Europe | Vaccines and immunization - Policy
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COVID-19 vaccination in South-East 
Asia Region
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A snapshot
Total doses administered


> 1.19 bn


Individuals vaccinated with one 
dose


836 mn (40.5%) 


Individuals fully vaccinated 


348 mn (16.9%) 


# of countries 
vaccinating


10/11
# of vaccines used 


8*


Health workers, frontline 
workers, elderly populations 


prioritized in all 10 
countries


9 countries have expanded 
scope to cover all adults


4 countries vaccinating 
adolescents as well


*AZ, Covaxin, Janssen, Moderna, Sinopharm, Sinovac, SputnikV, Pfizer
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Fully vaccinated individuals per 100 population


65,7
61,9


53,4


27,3


21,2 20,8 18,8 16,9


9,8
6,8


0


10


20


30


40


50


60


70


Bhutan Maldives Sri Lanka Thailand Timor-Leste Nepal Indonesia India Bangladesh Myanmar DPR Korea


Pe
rc


en
t


Session1.2_SEARO


SAGE meeting October 2021 3







Vaccination rates increasing in several countries during recent weeks
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# days to administer 100 million doses 
progressively decreasing 
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Focus on coverage of population groups at highest risk


Dada as of : India 28 Sep 21; Indonesia 28 Sep 21, Nepal 27 Sep 21; Sri Lanka 29 Sep 21; Thailand 19 Sep 21 and Timor-Leste 28 Sep 21
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Impact of COVID-19 pandemic on 
essential immunization
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Source: WHO/UNICEF Estimates of National Immunization Coverage (July 2021)
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Zero dose Drop-Out DTP coverage


Sharp decline in DTP3 coverage from 2019 to 2020 (91% to 85%)
Zero-dose children increased to levels last seen in 2010
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Source: WHO/UNICEF Estimates of National Immunization Coverage (July 2021)


5/11 countries maintained immunization coverage (DTP3) above 90% in 2020 
despite transient disruptions in vaccination


Data source: Monthly routine immunization data from Member States


*2020 estimate for Thailand not available
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Source: WHO/UNICEF Estimates of National Immunization Coverage (July 2021)


6 countries with DTP3 coverage below 90% in 2020 (vs. only 1 in 2019)


Data source: Monthly routine immunization data from 
Member States
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Non-measles and non-rubella 
discarded case rates by country


Surveillance for vaccine-preventable diseases also declined in several countries
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Non-measles and non rubella discarded cases by months 


2019 2020 2021


Country 2019 2020 2021*


Bangladesh 3.50 1.93 1.26 


Bhutan 38.97 15.98 20.26 


DPR Korea 2.06 2.03 1.67 


India 1.03 0.77 0.95 


Indonesia 1.89 0.95 0.30 


Maldives 18.05 41.54 2.83 


Myanmar 2.39 0.42 0.04 


Nepal 5.42 3.15 3.70 


Sri Lanka 1.52 0.33 0.15 


Thailand 5.87 1.61 0.36 


Timor-Leste 31.03 7.08 2.03 


SEA Region 1.66 0.98 0.90
* annualized
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National guidelines/strategies on immunization/VPD surveillance during COVID-19 
developed by most countries in 2020; updated in 2021 based on learnings from 2020


Nepal


India


Sri Lanka


Bangladesh


Indonesia


Key elements:
• Alternative strategies/innovations for 


conducting fixed and outreach sessions 
during high transmission of COVID-19 


• Catch-up vaccination for missed children 
(infants, school going), adolescents and 
pregnant women


• Infection prevention and control during  
EPI sessions


• Communication strategies and tools


• Guidance on conducting VPD surveillance
during COVID-19 transmission
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Focus on sub-national areas 
Example: India: High risk districts identified for immunization strengthening


High Risk Districts - 143


143 districts identified as high-risk based 
on immunization coverage (pre- and 
post-COVID), # zero-dose children, VPD 
outbreaks, surveillance indicators, known 
areas with migrants/vaccine hesitancy 


Individualized coverage improvement 
plans being developed, including plans 
for catch-up immunization
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Way forward
• Focus on high-risk population groups/areas at sub-national level with tailored 


strategies to reach and vaccinate through SIAs, PIRI, catch-up or sweeping 
activities – increasing access and utilization 


• Policies to relax age barriers for catch-up vaccination with EPI antigens


• Periodic in-depth sub-national reviews of measles/rubella/ AFP and other 
priority VPD surveillance indicators and identify and implement innovative 
evidence-based actions to strengthen surveillance


• Continued enhanced coordination between NITAGs and national immunization 
programmes for oversight and guidance
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Impact of COVID-19 on 
Immunization, 
Implementation of 
IA2030 & Vaccination 
Response to COVID-19
in the Western Pacific


SAGE Meeting
04-08 October 2021


Dr Yoshihiro Takashima
Coordinator
VPDs & Immunization Unit
WHO Western Pacific Regional Office


Measles & Rubella Nation-wide Mass Vaccination Campaign, the Philippines, October-November 2020
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Threats against gains in the Regional Measles 
Elimination Initiative in the Western Pacific
amid COIVD-19 Pandemic


Increased risk of resurgence of endemic measles followed by large-scale outbreaks of imported measles


Decreased measles vaccination coverage amid COVID-19 Pandemic
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Emergence and circulation of vaccine-derived polio virus 
(VDPV)


Decreased polio vaccination coverage 
amid COVID-19 Pandemic


Threats against gains in the Regional Polio 
Eradication Initiative in the Western Pacific
amid COIVD-19 Pandemic
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Emerging challenges to regular EPI & VPD 
control and elimination in the Western Pacific
amid COIVD-19 Pandemic


Routine immunization
 Health staff for immunization were repurposed to COVID-19 related work [MNG, VNM, LAO, KHM, PHL, PNG]


 Parents have been reluctant to bring children to the immunization session [MNG, VNM]


 Decreased attendance at RI sessions [PNG]


 Routine outreach vaccination services suspended until end of May 2021 [KHM]


 During lock down, no routine immunization could not be conducted [VNM]


SIA
 COVID-19 emerged in the middle of complex polio outbreak responses, resulting in delay in multiple rounds of 


polio campaigns [PHL]


 SIAs for MR, OPV and IPV had to postponed [VNM]


 Low government interest in planning for future MR SIA [PNG]


Surveillance including laboratory support
 Detection, reporting and investigation of AFP and Measles cases were serious affected [KHM & PHL]


 All surveillance officers for VPD surveillance were repurposed for COVID19 surveillance. Lab overwhelmed by C19 
testing [KHM & PNG]


Outbreak preparedness and response
 Increased risk of VPD outbreaks due to rapid build-up of susceptible children (localized measles and diphtheria 


outbreaks have been already reported) [PHL]


 Focus on current C19 pandemic leaves little room to prepare for other potential outbreaks [PNG]


Others
 Increased vaccine hesitancy [MNG]
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Regional Strategic Framework
for Vaccine-Preventable Diseases and Immunization
in the Western Pacific 2021-2030


5


1. ENDORSES the Regional Strategic Framework for Vaccine-preventable 
Diseases and Immunization in the Western Pacific 2021–2030;


2. URGES Member States to develop or update national policies, strategies 
and plans for immunization and vaccine-preventable disease control and 
elimination, guided by the Regional Strategic Framework;


3. REQUESTS the Regional Director to provide technical support for 
Member States to develop or update and implement national policies, 
strategies and plans for immunization and vaccine-preventable disease 
control and elimination in line with the Regional Strategic Framework;
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Regional Strategic Framework
for Vaccine-Preventable Diseases and Immunization
in the Western Pacific 2021-2030


3-1. Outbreaks or Resurgences of VPDs
3-2. Vaccine & Immunization Safety Events
3-3. Outbreaks requiring Immunization


Responses (e.g. Cholera outbreak)
3-4. Emergency affecting Immunization


Systems & Programmes
3-5. Others (e.g. Pandemic Influenza) 


Strategic Objective 1
Strengthening & Expanding Immunization 


System & Programme


Strategic Objective 2
Managing Health Intelligence on Vaccine-
Preventable Diseases & Immunization


Strategic Objective 3
Preparing for & Responding to


Public Health Emergency


1-1. Leaving no one behind in the routine immunization
1-2. Immunization services along the life course
1-3. Tailor-made immunization strategies
1-4. Vaccine security
1-5. New and underutilized vaccines and biologicals
1-6. Vaccine safety and safe immunization
1-7. Vaccine confidence, acceptance and demand
1-8. Sustainable domestic financing for immunization
1-9. Governance and Programme Management 


2-1. Strategic use of epidemiologic intelligence
through VPD surveillance systems


2-2. Prompt detection, confirmation &
characterization of pathogens through VPD
laboratory capacity and networks


2-3. Generating quality data for ensuring
continuous improvement of immunization
programme and strengthening overall health
system


2-4. Evidence-based decision-making and action


Partnership & Coordination


Research & Innovation


 Poliomyelitis 
(polio)


 Measles
 Rubella
 Tetanus
 Hepatitis B
 Diphtheria
 Pertussis
 Japanese 


encephalitis
 Human 


papillomavirus
 Hib disease


 Pneumococcal 
disease


 Rotavirus 
diarrhoea


 Meningococcal 
disease


 Mumps
 Varicella
 Seasonal 


influenza
 Rabies
 Hepatitis A
 Typhoid
 Cholera
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Regional Strategic Framework
for Vaccine-Preventable Diseases and Immunization
in the Western Pacific 2021-2030
being applied to COVID-19 Vaccination Response
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Vaccination Response to COVID-19 Pandemic 
in the Western Pacific Region (2)
Vaccine roll-out and immunization for priority groups
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Vaccination Response to COVID-19 Pandemic 
in the Western Pacific Region (3)
Vaccine roll-out and immunization for entire eligible population
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Vaccination Response to COVID-19 Pandemic 
in the Western Pacific Region (1)
Monitoring vaccine roll-out by Country
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Vaccination Response to COVID-19 Pandemic 
in the Western Pacific Region (4)
Monitoring vaccine roll-out at sub-national level
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Vaccination Response to COVID-19 Pandemic 
in the Western Pacific Region (5)
Support in micro planning & sub-national vaccine roll-out
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Vaccination Response to COVID-19 Pandemic 
in the Western Pacific Region (6)
Monitoring and analyzing vaccine and immunization safety


AstraZeneca
(Ad-virus based C19 


vaccine)


Total 
dose


s
admi
niste
red


Total AEFI reported


Janssen
(Ad-virus based C19 


vaccine)


Total 
dose


s 
admi
niste
red


Total AEFI reported


Total AEFI 
reported


Serious AEFI


Total AEFI 
reported


Serious AEFI 


Total 
Serios AEFI
reported


AESI
Total 


Hospitaliza
tion


reported


Total 
Deaths 


reported


Total 
Serios AEFI 
reported


AESI
Total 


Hospitaliza
tion 


reported


Total 
Deaths  


reported
Total 


Anaphylax
is reported


Total TTS
reported


Total GBS
reported


Total 
Anaphylax
is reported


Total GBS 
reported


n rate per 
100K doses n


rate per 
100K 
doses


n rate per 
1M doses


n rate per 
1M doses n rate per 


1M doses n
rate per 


100K 
doses


n rate per 
1M doses n rate per 


100K doses n
rate per 


100K 
doses


n rate per 
1M doses n rate per 


1M doses n
rate per 


100K 
doses


n rate per 
1M doses


Re
fer
en
ce


UK EUR 372.00 9.25 Re
fer
en
ce


EMA EUR 15 2.10


EMA EUR 227 4.40 US AMR 100 7.80


W
PR


1 JPN no CO 16,410


W
PR


1 PHL with CO 3,598,452 2,416 67.14 236 6.56 1 0.28 2 0.56 104 2.89 133 36.96


2 PHL with CO 6,020,021 30,300 503.32 708 11.76 37 6.15 0 0.00 4 0.07 439 7.29 244 40.53 2 KOR no CO 1,266,142 7,824 617.94 336 26.54 45 35.54 1 0.79 282 22.27 9 7.11


3 VNM with CO 3 SGP with CO


4 KOR no CO 19,765,864 92,990 470.46 4,317 21.84 302 15.28 2 0.10 1 0.05 3,773 19.09 224 11.33 4 KHM with CO 884,041 3 0.34 0 0.00 0 0.00 0 0.00 0 0.00


5 MYS with CO 5 FSM USAPI 11,170 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00


6 AUS no CO 132 12.94 110 10.78 6 GUM USAPI 7,952 5 62.88 0 0.00 0 0.00 0 0.00 0 0.00


7 KHM with CO 2,003,682 29 1.45 0 0.00 0 0.00 4 0.20 0 0.00 7 MHL USAPI 1,748 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00


8 PNG with CO 168,616 16 9.49 0 0.00 0 0.00 0 0.00 0 0.00 8 MNP USAPI 763 2 262.12 1 131.06 0 0.00 0 0.00 0 0.00


9 LAO with CO 469,629 11 2.34 5 1.06 0 0.00 2 0.43 3 6.39 9 ASM USAPI 545 16 2,935.78 1 183.49 0 0.00 1 183.49 0 0.00


10 NZL no CO 10 PLW USAPI 2,268


11 MNG with CO 248,379 4,965 1,998.96 5 2.01 1 4.03 3 1.21 0 0.00


12 BRN with CO 108,449 15,052 13,879.33 38 35.04 3 27.66 24 22.13 8 73.77 Note: 


13 FJI with CO Countries listed in order of population size


14 SLB with CO 64,060 153 238.84 4 6.24 1 15.61 4 6.24 0 0.00 No disaggregated data from SGP


15 KIR with CO 29,158 66 226.35 0 0.00 0 0.00 0 0.00 0 0.00 No AEFI information available from PLW


16 TON with CO 71,577 320 447.07 4 5.59 0 0.00 2 2.79 2 27.94 Data cut-off for WPR: 7 Sep 2021 (although it varies by countrie's weekly reports)


17 PCN no CO 73 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 No TTS following Janssen reported in WPR 


18 VUT with CO 42,707 220 515.14 10 23.42 0 0.00 6 14.05 0 0.00


19 TUV no CO 10,692 156 1,459.03 0 0.00 0 0.00 0 0.00 0 0.00


20 WSM no CO 137,958 242 175.42 0 0.00 0 0.00 0 0.00 0 0.00


Gamaleya
(Ad-virus based C19 


vaccine)


Total 
dose


s 
admi
niste
red


Total AEFI reported


Note: 


Total AEFI 
reported


Serious AEFI 


Countries listed in order of population size


Total 
Serios AEFI 
reported


AESI
Total 


Hospitaliza
tion 


reported


Total 
Deaths  


reportedNo (disaggregated) data availalble from AUS, FJI, JPN, NZL, SGP, MYS, VNM
Total 


Anaphylax
is reported


Data cut-off for WPR: 6 Sep 2021 (although it varies by countrie's weekly reports) n rate per 
100K doses n


rate per 
100K 
doses


n rate per 
1M doses n


rate per 
100K 
doses


n rate per 
1M doses


W
PR


1 PHL with CO 333,004 656 196.99 10 3.00 1 3.00 4 1.20 5 15.01


2 LAO with CO 1,000 1 100.00 0 0.00 0 0.00 0 0.00 0 0.00


3 MNG with CO 92,631 24 25.91 0 0.00 0 0.00 0 0.00 0 0.00


Note: 


Countries listed in order of population size


Data cut-off for WPR: 3 Sep 2021 (although it varies by countrie's weekly reports)
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THANK YOU
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Gavi Update to SAGE
Seth Berkley, CEO
4 October 2021 
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Impacts


Implementing countries


Immense changes, adaptation required to achieve Gavi 5.0 and COVAX ambitions


Alliance partners Secretariat staff


Symbiotic equity 
initiatives


Expanded Alliance 
operational platform


Strategic actors in 
global health security
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One year into Gavi 5.0 


Continued COVID-19 impact 


• COVID-19 cases in Gavi eligible countries account for ~22% of the reported global burden, with 
continued increase observed in some countries but with varying waves of disease in others 


• Health expenditures decreasing in 2021, recovery to pre-pandemic levels not expected until 2024*


Competing priorities, limited resources


Maintain routine immunisation services


COVID-19 vaccine planning & roll-out


Gavi 5.0: Leaving no one behind – “zero-dose” agenda, aligned with IA2030


*Source: World Bank, March 2021, From Double Shock to Double Recovery – Implications and options for health financing in the time of COVID-19
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Zero dose agenda prioritised across all Gavi funding levers 


Country funding window opened ($400m);  multi-country initiative ($100m) 
launched


Equity Accelerator Funding (EAF) 


21 countries conducted full portfolio planning in 2020-2021 with focus on equity 
and zero dose children


Health System Strengthening (HSS)


Specific strategies to identify and reach missed communities, e.g.  
Mozambique, Ethiopia


Campaigns


Focused on zero dose children and missed communities e.g. DRC, Ethiopia, 
Haiti, Nigeria, Pakistan, South Sudan, Yemen


Technical Assistance 
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Adaptive & responsive market-shaping 


New market-shaping strategy approved in June


2000–2010


 Market forces
• HepB & Hib focus
• central 


procurement


2011–2015


 Roadmaps
+ balance supply & 
demand
+ cost to Gavi & 
countries


2016–2020


 Healthy Markets 
Framework (HMF)


+ market health
+ long-term view
+ VIPS 
+ CCE


2021–2025 strategic 
priorities:


Foster sustainably 
competitive future supplier 
base 


Support healthy demand 


Establish enabling 
environment to support 
accelerated 
delivery of prioritised, 
transformational innovation


• Progress
 Manufacturing base in 2001: 5 manufacturers in 5 countries;


today, 18 manufacturers in 12 countries
 >50 vaccine product presentations in 2020 (↑100% vs. 2015)
 -24% cost/child (penta/rota/PCV) from 2015 to 2020
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Gavi 5.0 Measurement Framework; alignment with IA2030


• Board in June approved initial targets for 
shared understanding of ambition


• 2019: pragmatic choice for baseline


• Can revisit as COVID-19 evolves


• Coverage-based targets aligned
with IA2030 ambition


• Board at end of year will consider remaining 
targets 


Mission indicators for Gavi 5.0 
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Optimisation: key polio priority 


• New GPEI strategy supports collective ambitions of Gavi 5.0, 
IA2030


• IPV catch-up emphasising integrated delivery; COVID-19 
delaying IPV2 roll-out


• Hexavalent can provide programmatic advantages 


• Gavi Board approved in principle support in Nov 2018


• Targeting market evolution towards choice of 1) Penta + IPV, or 
2) Hexa


• Uncertainty on availability of Hexa vaccines at acceptable price


• SAGE recommendation to inform potential Gavi Board decision 
on support in 2022
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New tools for malaria 


Progress is slowing 


• >90% deaths in Africa, significantly in children <5 


• Climate change and resistance could increase burden 


Slower progress


Global trends in malaria mortality


Adding a vaccine to the toolbox 


• New tool showing impact and feasibility 


• What data needed to identify an impactful and 
cost-effective package of interventions? 


Novel deployment for increased impact 


• How to leverage synergistic impact of 
interventions. e.g. timing of vaccine delivery and 
SMC?


Board at end of year will consider investment, 
subject to WHO recommendation 
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Improving diagnostics and surveillance


0 20 40 60 80 100 120


2020


2017


Days


Arrival at national lab 


Completion of confirmatory testing  


Demonstrated success in improving yellow fever 


diagnostic supply and demand with small investment 


Potential expansion of surveillance portfolio to 


improve effectiveness and equity in vaccine use 


• Projected vaccine expenditure of ~$1.6 
billion in Gavi 5.0 to prevent diseases 
that cause outbreaks


• Board at end of year will consider 
investment in diagnostics and 
surveillance for Gavi portfolio of 
outbreak-prone diseases 


• 1 new validated test and 2 more expected by end of year


• Average time from start of testing to completion for samples
positive for yellow fever at national labs: reduced by 70% 
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Preparing for epidemics


• Swift action taken to control Ebola outbreaks in DRC & Guinea 
earlier this year


• First confirmed case of Marburg in West Africa (Guinea) in 
August, followed by swift contract tracing and surveillance 


• In August, phase 3 results for chikungunya vaccine published, 
meeting threshold for FDA authorisation under an accelerated 
approval pathway


Shutterstock


Gavi/2018/Pascal Emmanuel Barollier


Increased need for continuous and coordinated 
monitoring and evidence generation to improve 


decision-making and preparedness for epidemics 
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COVAX: primary source of COVID-19 vaccines for LICs and an 
important source for LMICs


Source: UNICEF, Covid-19 Vaccine Market Shaping Strategy, Advisory Group materials, as of August 2021
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 COVAX Forecasted Supply, Cumulative, M doses, 2021 and 20221


BIGGEST DRIVERS OF 
UNCERTAINTY FOR SUPPLY


- Timing and extent to which 
export controls in India are 
eased. Easing of restrictions in 
Q4 could enable the release of 
hundreds of millions of doses to 
COVAX across both SII-
AstraZeneca and SII-Novavax 
(latter pending regulatory 
approval)


- Manufacturers prioritising 
supply from global 
manufacturing networks to 
COVAX, allowing COVAX to 
access doses that it has already 
secured and paid for under its 
existing APAs.


- Timely regulatory approval of 
candidates that COVAX has 
signed deals with including those 
being developed by Novavax, 
SII-Novavax, and Clover.


COVAX Facility Supply Forecast
Ranged forecasts under low, most likely, and high scenarios


 PRELIMINARY AND SUBJECT TO ASSUMPTIONS


2021 2022
1 Timing of available supply is based on anticipated date of release by manufacturer, at which point doses become available for delivery. Timing of delivery to countries will be lagged due 
to need for local regulatory approvals, supply agreements, country readiness, export licenses, logistics, etc. Volumes for expected single-dose regimen candidates doubled to ensure 
comparability across vaccines. Volumes include dose donations that are committed to being delivered through COVAX. Volumes have been rounded to nearest 5M.
2 Final SFP volumes may be lower than forecasted based on opt-out and dose-sharing behavior. Volumes only account for current SFP demand based on Commitment Agreements.
3 Coverage refers to proportion of total population in AMC91 Participants that could be fully vaccinated with available volumes, assuming India receives 20% of AMC-funded volumes.
4 Scenarios are based on best available information from manufacturers and analysis from Gavi and UNICEF on the impact and likelihood of potential mitigation efforts.


 10% 
coverage3


 20% 
coverage3


 30% 
coverage3


10


 700


 Jan  Feb  May


 10


 Nov Apr


 2,660


 35


 Mar  Dec


 50 80


 1,865


 100


 Jun


 220


 Jul


 330


 Aug


 470


 Sep  Oct


 1,000


 1,425


 Jan


 2,290


 Feb  Mar


 Low scenario4  Most likely scenario4  High scenario4


 UPDATED ON 8 SEPT 2021


Reflects COVAX doses 
released to date


High: 1,790M


Low: 1,175M
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COVAX: increasing supply, constrained absorption 


Demand constraints


124


210 204 201


142


272 278 281


156


321


389 398


101 114


170


226


Sept Oct Nov Dec


Supply constraints Absorption 
constraints


1 Includes dose-sharing; preliminary numbers (to be confirmed)


Conservative absorption case


Base absorption case


Aggressive absorption case


Supply forecast


Aggregate absorption forecast for AMC 91 (excluding India), mn doses
Uptake constraints in 


low absorbing countries 
expected in Dec 2021


Last updated 6 Sept 2021


Key takeaways:


• Need for proactive 
engagement on 
absorption targets 
and expanding 
capacity


• Forecasting
scenarios updated 
based on real time 
absorption data
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CDS dashboard – overview as of 01/10/2021


Rollout of Covid-19 Delivery Support early access near complete


Last updated 1 Oct 2021


As of 1 October:


• 84 applications received: 58 
out of 59 directly through Gavi 
and 26 out of 31 eligible 
through UNICEF


• ~$224m in requests, of which 
$173m has already been 
approved and $75m disbursed


• Shifting to needs-based 
window 
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COVAX Facility Coverage Objective for 2022: Principles


COVAX to contribute to the vaccination coverage goals countries set for 
themselves towards the 70% WHO global vaccination goal


>
COVAX Facility supply to be complemented by bilateral / multilateral 
supply; COVAX to collaborate with the Africa Union’s African Vaccine 
Acquisition Trust (AVAT)


>


>
Pursue flexibility in the face of uncertainty by (1) continuing to invest in 
increased coverage and (2) establishing a contingency pool to manage 
risk (e.g., boosters, pediatric vaccination, emergence of variants)


Session1.3_Berkley


SAGE meeting October 2021 15







Thank you


Session1.3_Berkley


SAGE meeting October 2021 16












Achieving Global Covid-19 Vaccination 
by mid-2022 


Strategy update to SAGE


Tania Cernuschi 


4 October 2021


Session1.4_Cernuschi


SAGE meeting October 2021 1







2


1 Inform country targets and global vaccination 
goals for 2022 in light of key uncertainties


3 Inform global policymaking & access efforts, 
investments by financial/donor institutions, R&D 
groups & manufacturers, and country planning & work


RECAP: objective of 
the Global Strategy 2 Promote equitable approach to vaccination 


globally, as part of broader pandemic control strategy
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RECAP: Global Strategy included broad consultation


Governance
SAGE


Ad hoc 
Strategy 
Group
(40 people)


Broader group providing strategic direction


Representatives of all key stakeholders


Task Team
(10 people)


Working team of technical experts representing 
a few key stakeholders


Sub-workstreams on different technical matters 
leveraging existing modelling groups


Member States briefings


Key Stakeholders
Americas
PAHO RF
US CDC
US HHS


Mexico (Instituto del Seguro Social)


Europe
Norway Amb. GH


FCDO
eCDC


SEEHN


Asia
China CDC


India
Thai MoPH


Africa
Afro CDC


African Development Bank
AU


Nigeria CDC
Uganda VRI


Organizations
WHO
Gavi 
CEPI


UNICEF
World Bank


BMGF
CSO (incl. MSF)


IFPMA
DCVMN


Academics


Australia/ Oceania
Australian Government 
Department of Health


Middle East
WHO regional office


WHO regional offices
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Process and timeline for Global Strategy


June 29
SAGE critical 


appraisal of 
technical 


document


Technical 
document 


finalization


6 August


6
23 Sept


Member States briefing


Task team meetings


Strategy ad-hoc WG meetings


SAGE COVID-19 WG meetings


May 4 – June 22: 
8 weekly meetings


April 29 – June 17: 
4 meetings


May 12 – June 18: 
3 meetings


June 10


Member States 
notified


6


WHO Leadership 
consultations


31 July


6


Global Strategy 
Member States 


Briefing


Global Strategy 
public release 
by WHO DG


6


SAGE 
Update


Living document continuously refined 
as new evidence becomes available
 Guidance to countries for target setting 


and planning
 Dialogue with manufacturers and 


investors
 Reference for policy and access work 


5 October4 October
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Context and need for coordinated approach to vaccination


Source: Achieving Global Covid-19 Vaccination by mid-2022 Strategy Brief


1. reported as of 30 September 2021 - WHO Coronavirus (COVID-19) Dashboard |
2. IMF estimations


• 230mn+ cases and nearly 5 million deaths1 of COVID-19 declared


• Despite rapid Vaccine development, new waves threaten health systems, variants 
are more transmissible, & serious long-term sequelae reported


• Nearly 6 Bn doses of vaccine already administered


• Global production is now reaching 1.5 billion doses per month
• In areas of high coverage, major reductions in serious disease, hospitalization, death


• However, the world is not positioned to end the pandemic
• Access is highly inequitable, ranging from 1% to >70%, depending largely on wealth


• Variants continue to emerge, causing surges of disease & slowing or reversing
reopening of societies & economies; with losses potentially >US$9 trillion by 20252


Disease 
burden


Vaccines as 
the solution


Inequities


Challenges 
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70%40%10%


June 
2022


Dec 
2021


Sept 
2021


COVID-19 vaccination coverage targets


Source: Achieving Global Covid-19 Vaccination by mid-2022 Strategy Brief – for public release October 5th


• 70% coverage target* of the world’s 
population accounting for most of the 
adults and adolescents and for the 
vast majority of those at risk of serious 
disease


• Interim targets of 10% / 40% 
coverage to ensure equitable pace of 
global vaccine rollout & prioritization 
of those at highest risk


*% fully vaccinated out of total population; 
to be adapted based on specific country 
priorities, demographics and programme
reach
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Reduce mortality and 
severe morbidity and 


hospitalization 


Resume most 
socio-economic 


activities


Reduce 
transmission 


and future risks


Broader scope 
requires resolving 


scientific 
uncertainties


Step 1
Older adults and high-


risk populations


Step 2
All adults


Step 3
Adolescents


Full
recovery


Health and socio-economic goals drive the global COVID-19 vaccination goal


Source: Achieving Global Covid-19 Vaccination by mid-2022 Strategy Brief
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The global COVID-19 vaccination goal and targets are anchored 
in following principles


Equity


All individuals, 
populations & countries 
should have equitable 


access without financial 
hardship;


Quality 


Vaccines used should 
meet international 
standards through 


WHO authorization; 


Integrated


Vaccines should be 
deployed with tests, 


treatments and public 
health & social 


measures; 


Inclusivity


Vaccination must 
include marginalized, 


displaced and 
vulnerable populations. 


Source: Achieving Global Covid-19 Vaccination by mid-2022 Strategy Brief
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Rationale for broad coverage


• Immunization of all adults with COVID-19 vaccines will provide substantial and important health
returns on investment, is feasible to achieve in all countries with the right investments, is grounded in
evidence and is being actively pursued already in many countries;


• Vaccination of adolescents would further reduce disease burden and provide other important
benefits towards resuming socio-economic activity, as impact on reducing transmission is fully
investigated;


• At-risk investments needed to assure rapid deployment of vaccines while scientific knowledge
advances; building necessary financial infrastructure, supply capacity and delivery services takes time;


• Scientific knowledge is well under way on role of vaccines in transmission, rationale and product
development evidence for vaccination of younger age groups.


Note: This broad vaccination scope is underpinned by a thorough technical and feasibility assessment  that analyzed: (i) COVI D-19 disease and infection epidemiology, (ii) evolving science on COVID-19 vaccines and SAR CoV-2 virus 
evolution, (iii) required vaccine doses and global supply, (iv) vaccine and delivery costs, (v) expected health and economic returns on investment, and (vi) political will, financing, supply and programmatic resources. 


Source: Achieving Global Covid-19 Vaccination by mid-2022 Strategy Brief
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Adapting option B recommended by SAGE 


Covered by  strategy Continuation beyond 2022
Horizon of strategy


(2022)Older adults and 
high-risk groupsVision A


All adults + risk mitigation (2022)Vision B


(2022)All age groups (universal vaccination)Vision C


Options 
presented at 


SAGE June 29
SAGE recommended option


Key 
considerations 
leading to 70% 


goal


a. Enact option B, but implement ‘risk mitigation’ by calling for adolescent vaccination in the 
course of the year, to further reduce disease and reduce transmission which is under 
evaluation


b. Increasingly transmissible variants create greater need to deploy all methods for enhanced 
population immunity 


c. Build on calls for action and harness political will for COVID-19 vaccination, establishing 
equitable global ambition


d. Call for concomitant investment in other immunization activities and in primary health care
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Global Strategy regularly updated to account 
for new scientific knowledge 


 Risk and benefits of vaccinating adolescents  


 Clinical impact of infection and disease (e.g., long 
COVID)


 Vaccine performance in reducing transmission


 % of population to reduce viral transmission


 Endemic disease circulation


 Safety/efficacy under 12 years of age


 Duration of protection


 Emergence of Variants of Concern


Continuous review by SAGE for 
emerging scientific knowledge will 
continue to be key 


Call for regular SAGE advice on the 
strategy as evidence becomes 
available
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Achieving the 
global COVID-19 
vaccination 
targets requires 
anticipating and 
addressing key 
challenges Guaranteeing equitable access to COVID-19 


vaccines by all countries, across income groups


Ensuring sufficient financial resources for 
procurement & delivery


Producing an adequate global supply 
of COVID-19 vaccines


Managing risks associated with the emergence 
of new variants of SARS-CoV-2


Source: Achieving Global Covid-19 Vaccination by mid-2022 Strategy Brief


Ensuring sufficient anticipation and solving of 
programmatic challenges
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Aligned and coordinated action is needed to achieve the global 
COVID-19 vaccination targets


Source: Achieving Global Covid-19 Vaccination by mid-2022 Strategy Brief


70%
June 2022


All Countries
Establish national plans and 
commit to equitable vaccine 
distribution, including free 
flow of materials and 
vaccines; thoroughly report 
local data through eJRF


High Coverage 
Countries
Take urgent actions to 
get vaccine doses to 
lower coverage countries 
through COVAX, AVAT 
and other means


CSOs Private Sector
Empower people, 
communities and 
partners locally and 
globally to act in support 
of demand and equity 


MDBs and 
Institutions
Continue to ensure 
sufficient delivering 
funding and support for 
COVAX & procurement


Manufacturers
Prioritize supply and 
transparency  to ensure 
global equity and share 
know-how 


WHO, Gavi, UNICEF, 
CEPI
Ensure COVAX’s 
success and support end 
to end impact for 
equitable, high coverage


Transparency and data as critical enabler, from manufacturers on ‘place in the 
queue’, bilateral deals and from countries on accurate and complete data reporting 
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SAGE Meeting 4 October 2021


Item Lead Timing


Summary of global immunization progress in 2019 and 2020 Ann Lindstrand/Eric Mast 15 mins


IA2030 implementation progress Ann Lindstrand 10 mins


Expected role of SAGE within the IA2030 partnership model Ann Lindstrand 5 mins


SAGE recommendations to consider Ann Lindstrand 5 mins


Discussion and recommendations SAGE 55 mins


Session outline


1


2


3


4


5
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Summary of global immunization progress 
in 2019 and 20201


Session2.1_Lindstrand_Mast


SAGE meeting October 2021 3







An ambitious global strategy


By the end of the decade, IA2030 aims to: 


Reduce by 50% the number of children receiving zero 
vaccine doses 


Achieve 500 introductions of new or under-utilized 
vaccines in low- and middle-income countries 


Achieve 90% coverage for essential childhood vaccines


to maximize the lifesaving impact of vaccines in 
this new era


1


2


3


4
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IA2030: Focus has adapted to the context of COVID-19


• Global priority is rapid and equitable scale-up and 
delivery of COVID-19 vaccines 


• Disruption and damage to immunization and other 
essential primary health care services


• Resources drawn away from existing vaccination 
activities


• Countries without adults vaccination programs 
require tools, new approaches


• Covid 19 vaccine equity gaps is a global failure 


• Immunization now a global priority


• Collective action to rebuild essential services & 
systems, while reducing ”zero-dose” children and 
communities


• An ‘umbrella’ partnership model building on 
multilateral collaboration and COVID-19 (e.g., 
COVAX, ACT-A)


• Life course approach and guidance


• Strong case for role of vaccine deployment in 
economic recovery and global security


Immediate priorities and challenges Adaptations in IA2030 opportunities and focus


5
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Main Trends Reported …setting us back at least a decade!


SERIOUS BACKSLIDING at the start of IA2030


• Global coverage for DTP3 decreased from 86% to 83% for the first time in a decade mainly due to 
the pandemic and Covid 19 vaccine roll out


• 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.


• The number of zero-dose children increased 3.5 million (from 13.6 to 17.1 million)


• Introductions: Only 22 vaccine introductions into the national immunization schedules of low-
and middle-income countries were reported in 2020, lowest in a decade.  


• Risks of outbreaks: Increased number of cVDPV outbreaks in 2019-2020 but sharp drop in 
measles outbreaks in 2020


… and risk of further backsliding in 2021 due to the pandemic and the Covid 19 vaccine roll out 
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Impact Goal 1.1: Number of future deaths averted through immunization 


• 51.0 million deaths in total will be averted due to 
vaccinations administered between 2021 and 2030, if 
vaccination targets are met. 


• An estimated 4.4 million future deaths will be averted 
from vaccinations in 2021, gradually rising to 5.8 
million future deaths averted by vaccination in 2030


• Modelling was used to project the number of deaths 
averted at the global and regional levels based on 
coverage targets achieved. 


• The model used 2019 baseline data,and currently 
includes 14 pathogens and further pathogens will be 
added by 2026.


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
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
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Impact Goal 1.2: Numbers of countries achieving global/regional disease control, 
elimination and eradication targets


Baseline data for 2021 will be 
reported in 2022. Provisional data 
for a subset of VPDs is presented
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* Measles and rubella data for some countries are pending, in this case, the previous  year's data are shown.
** Annual monitoring will identify new control, elimination, & eradication targets or changes to existing targets


Polio: 194 countries in 6 
regions with eradication 
targets 


Measles: 147 countries in 5 regions 
with elimination targets 


Rubella: 126 countries in 4 regions 
with elimination targets 


2030 


VPD-specific targets **
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Impact Goal 1.2: Numbers of countries achieving global/regional disease control, 
elimination and eradication targets
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Impact Goal 2.1: Number of zero-dose children 
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Impact Goal 2.2: Introduction of new or under-utilized vaccines in low- and 
middle-income countries
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Impact Goal 3.1: Vaccination coverage across the life course: DTP3, MCV2, PCV3, 
HPVc
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Impact Goal 3.2: UHC Index of Service Coverage 


• Baseline data for 2019 is pending. 


• Based on 2017 data, globally, the average UHC SCI among 183 reporting countries
improved from 45 (of 100) in 2000 to 66 (of 100) in 2017 (2.3% per year).


• The 2020 Goalkeepers Report, which reported on global progress using an 
alternative index of tracer interventions, suggests substantial regression in the 
coverage of essential health services in 2020 due to COVID-19.
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IA2030 implementation progress
- Regional and National IA2030 plans 
- Ownership and Accountability 
- Working groups in the global partnership
- Communication/Advocacy


2
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AFRO


Needing an 
RC paper ?


RC Year 
Targeted


Operationalising IA2030 - Regional Planning is moving


EMRO


EURO


PAHO


SEARO


WPRO


2022


2021 
Sept


2021 
Sept


2021
Sept


202o
Oct


RC Paper 
Deadline


March 
2021


July 
2020


TBC


July 
2021


Mar 
2021


TBC


RC Paper 
Started


N


YY


Y


Y


Y


Y


Y


Framework for 
Action to  
develop?


Conceptual 
thinking started?


RITAG 
Year 


Nov 2020 
& July 
2021


June 
2018, 


2019 & 
2020


Sept 
2021


July 
2020 & 


2021


Process to develop 
document  started ?


Y


Y


Y


Y


Y


WHO Specific Process
Regional IA2030 for Regional Committee endorsement


Y


N


Y


Y


Y


RITAG Nov 2019 + 
Partner meeting


By WPRO Jan 2018


Consultative and Inclusive Process
Regional Operational Strategy for Partner & RITAG endorsement


Country 
consultations


Y


March to May 2020


Y


Y


Y


Nov 2020 
(presentation of 


regional focus 
areas) followed 


by adhoc meeting 
in June 2021


ETAGE+ partner 
consultation


YY
Oct 2020 + Dec 2020 + 


March 2021


Y
June 2020 and 


July 2021


Y2021 
Aug


Y


Survey with over 250 
respondents


TBC


Y Y


18


Y


With RITAG Jun 2018


Y
Aug 
2021 Y Y


Sept 2021– March 2022


Y


Y
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National Immunization Strategies (NIS) as a key pillar to 
successful IA2030 implementation and impact


• Co-designed with countries and partners 
for alignment (e.g., Gavi 5.0 and portfolio 
planning processes);


• Intended as a tool to facilitate country 
strategic planning and decision-making 
across different partners;


• Brings stronger focus on prioritization 
process, including for COVID-19 vaccines


Session2.1_Lindstrand_Mast


SAGE meeting October 2021 19







Aligned to IA2030 global strategy, regional 


frameworks and Gavi 5.0


1 2


High-level strategic document Includes a 


streamlined costing approach that supports budget 


dialogue and financing. 


3 4


Aligned Owned


Streamlined Integrated


09


Directional document based on national dialogue 


minimizes the need for external technical support.


Better integrated into national health sector planning 


and adapted to in-country processes. Shaped through 


consultation with broader scope of stakeholders.


National Immunization Strategy (NIS) Guidelines
Build on learnings from the cMYP, yet incorporate improvements aimed to strengthen the 
development process and improve the outcome.


5 Realistic


A negotiation process with Ministry of Health and 


Finance leads to an agreed resource envelope to 


fund key strategic priorities; framing realistic 


expectations.


NIS guidelines available at: 


https://www.who.int/teams/immunization-vaccines-and-


biologicals/vaccine-access/planning-and-financing/nis
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Leadership


World Health 
Assembly


IA2030 
Partnership 


Council


Coordination


IA2030 Coordination Support (virtual)


IA2030 Coordination Group


Country 
Immunization 


Programs


IA2030 global-level partnership


Consultative Engagement


IA2030 Working Groups (WGs)


Functional 
WGs


(e.g., M&E, 
C&A)


Technical  
WGs 


(per Strategic 
Priority)


Consultative Engagement
(countries, regions, CSOs, partners)


Independent Technical Review


RITAG


SAGE


NITAG


Country & 
Regional O&A
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IA2030 Working GroupsFocus Area Lead Partner


SP1: PHC/UHC USAID


SP2: Commitment and Demand WHO/JSI


SP3: Coverage and Equity WHO


SP4: Lifecourse and Integration CDC


SP5: Outbreaks IFRC


SP5: Emergencies WHO


SP6: Supply Security UNICEF


SP6: Financial Sustainability WB


SP7: Research and Innovation PATH


Middle - income countriess WHO


Data strengthening and use WHO/Gavi


Disease Specific Initiatives WHO/UNICEF


Measles & Rubella WHO


Monitoring & Evaluation CDC


Comms & Advocacy WHO/UNICEF


Resource Mobilization tbd


• 12 ‘Technical’ Working Groups


• 3 ‘Functional/Cross Cutting’ Working Groups


• Each Working Group to have a global-level partner 
responsible for leading coordination and functioning of 
the group. 


• Working Groups to have balanced representation:
North/South, country/region/global, gender, CSOs, ‘free 
thinkers’.


• Commit to at least one consultative engagement with 
broad stakeholder participation per year


• Drive M&E cycles and provide technical guidance to 
drive immunization programmes and learning agendas


22
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Focus Area
Lead 


Partner
Key Deliverables Planned 2021-2022


SP1: PHC/UHC USAID
• Convene consultation on integrating immunization into PHC/UHC
• Work with other SPs to develop a conceptual framework integrating PHC and connecting  the IA2030 SPs and with broader UHC/PHC


SP2: Commitment and 
Demand


WHO/JSI
• Publish succinct/action-oriented policy brief to support country-level and multi-stakeholder efforts to mobilize domestic/other funding.
• 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 that would be required in the coming decade


SP3: Coverage and Equity WHO/UNICEF
• Organise webinar series/consultations
• Develop C&E Analysis tool


SP4: Lifecourse and 
Integration


CDC
• Contribute to regional guidance and recommendations on the LC&I approach and support regions ready to develop action plans
• Generate research agenda for reaching LC&I objectives, mapping the evidence gaps,support existing research efforts


SP5: Emergencies IFRC
• Produce Theory of Change on reducing zero dose children in fragile and conflict settings
• Facilitate sharing and peer to peer learning across each regions’ C-19 vaccines implementation plans through workshops on lessons 


learned in fragile, conflict and vulnerable settings


SP6: Supply Security UNICEF
• Tracking supply of routine vaccines given potential C-19 disruptions
• Vaccine forecasting, procurement and supply: Efforts focused on improving global supply; working across partners on national level 


forecasting for 2022


SP6: Sustainable Financing WB


• Share information on ongoing work related to sustainable financing. Identify and prioritize gaps. Identify 1-2 priority products that 
working group could collectively produce. 


• Through consultative engagement, bring views of countries, regions, CSOs, private sector, donors to inform policy and advise global 
partners.


SP7: Research and 
Innovation 


PATH
• Accelerate and expand the COVAX R&D agenda for variant- and programmatically-optimized vaccines
• Develop mechanism to align country, regional and global level stakeholders on priority diseases for which new vaccines are needed


Middle-income countries WHO
• Identify opportunities to input into normative guidance
• Engage regional MICs initiatives


Data strengthening and  use WHO
• Plan and conduct Year O initial priority setting meeting
• Begin implementation of initial 3-year priority investments and alignment with fund


Monitoring & Evaluation CDC
• Develop process for IA2030 technical progress reporting (including indicator results and summary of progress by Technical Area Working 


Groups)


Communications & 
Advocacy


WHO/UNICEF/
UNF


• Engage religious leaders on IA2030 
• Engage parliamentarians on IA2030, targeting annual IPU conference
• Regional outreach and content development
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IA2030 UNGA Side Event 23 September


Purpose: Highlight IA2030 as the roadmap to achieve immunization goals.  
One of only six WHO official side events with UNICEF, Gavi, UN Foundation 
and Norway as co-sponsors.


Key messages from Speakers:
• Countries facing dual immunization challenge of scaling up for COVID 


response while not backsliding on basic immunization.
• Challenge is universal – High, Middle and Low income all facing the 


constraints on resources and strengthening health systems to address. 
Solutions include:  
• Financing available to countries and CSOs for COVID delivery, 


reaching zero dose children (Gavi); and for COVID response with lens 
on HSS (World Bank)


• Political commitment key – interventions from Ministers from 
Somalia, India and Norway.


• Community engagement examples provided by IFRC, Nigeria CSO 
working on polio integration efforts, Geneva Learning Centre and 
capacity building efforts in countries


• Commitment from IA Partnership Council in support of political 
leadership needed from countries


300+ participants joined the event
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Proposed  role of SAGE within the IA2030
partnership model 


3
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Reporting to WHA biennially


26


2021 2022 2023


Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4


WHA74 WHA75 WHA76


SAGE SAGE SAGE SAGEPC3 PC4 PC5 PC5


TODAY


PC2PC1 SAGE
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SAGE and IA2030: new approaches build on GVAP learning


• No clear ownership or governance structure in place 
for immunization


• Monitoring was not linked strongly enough to 
corrective action


• Issues with ownership and monitoring/action led to 
limited accountability


• Need for greater country and/or regional 
differentiation, promoting national ownership


• Need for better information-sharing and visibility for 
contributions across all partners/sectors


• Limited alignment across organizations (and to global 
strategies SDGs, UHC) 


• Advocacy efforts and high visibility not maintained 
throughout the decade


Learnings from GVAP key challenges New ownership & accountability approaches in IA2030  


• A new leadership body formed (IA2030 Partnership Council, with 
senior political leaders and partner representatives)


• IAPC to report biannually to WHA, incorporating the key 
recommendations from SAGE independent review of results (no 
more separate reporting from SAGE)


• More flexible approach to M&E to facilitate realistic regional and 
national target setting and promote country ownership


• Regional models of monitoring linked to action to promote 
continuous quality improvement cycles at the country level 


• IA2030 Working Groups formed to identify, discuss and align on
the most significant challenges and innovative new practices and 
act as strategic priority “champions”, providing an annual 
commentary on data relating to their areas of interest and making 
recommendations to countries, partners and stakeholders


• Long-term strategic approach to communications and advocacy
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The role of SAGE in IA2030


SAGE will review the annual IA2030 M&E report and provide feedback on in-depth assessments 
of specific topics conducted by the IA2030 Working Groups:


1. To contribute to assess the progress in achieving specific IA2030 impact goals and strategic priority areas and 
highlight areas of concern


2. To providing technical feedback on topics elevated to SAGE by IA2030 Working Groups or requested by the 
Coordination Group on behalf of the IAPC


SAGE findings will be included in the feedback into:


• IA2030 Working Groups to highlight specific areas of importance


• Regions and country immunization programmes: priority actions required for advocacy, resources, and technical assistance


• IA2030 Coordination Group on potential areas for process improvement


• IA2030 Leadership (IAPC): actions for advocacy, resources, and technical assistance


• EB/WHA reporting
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Proposed draft SAGE recommendations4
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SAGE Report Outline


Report Sections


1.  Executive Summary


2.  The year in immunization: presenting a summary of global immunization progress in 2020 based on reported data
• M&E framework for IA2030 - impact goals, SPs
• Scorecard development- progress and plans ahead to release interactive scorecard prior to 2020 WHA


3.  Update on IA2030 implementation progress referring to the Framework for Action:
• Coordinated operational planning at regional and national levels
• Ownership & accountability – global-level partnership model 
• Communications & advocacy


4.  Expected role of SAGE within the IA2030 partnership model, associated processes for SAGE to provide Independent Technical 
Review of progress and recommendations to the IAPC, IA2030 working groups, and to regions and countries 


5.  Request feedback from SAGE on: 
• Reported data and key assessment of global immunization progress in 2020 
• IA2030 implementation progress
• Role of SAGE going forward
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SAGE Recommendations 1– The year in immunization  
Proposed draft for discussion 


The COVID-19 pandemic has severely impacted immunization, undoing much of the progress that has been 
over the past decade. Millions of additional infants and young children are now at risk of life-threatening 
infectious diseases. 


To achieve the IA2030 vision and goals, the global community needs to act urgently to enable countries to halt 
and reverse the declines seen in 2020 and to re-energize progress towards IA2030 targets. 


To achieve this, it is essential that countries, regions, partners, Working Groups and other stakeholders act 
together to: 


• Perform country-by-country analysis of current status and reasons for backsliding. Such analyses will indicate 
gaps and needs in each country.


• Plan tailored actions to respond to the underlying reasons for backsliding. The country-by-country analysis and 
holistic assessment at regional and global levels will inform the necessary actions to be taken at country, regional 
and global levels.


• Use the momentum generated by political interest in COVID-19 vaccines to build support for and strengthen 
essential immunization programmes.
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SAGE is encouraged by the progress on the implementation of IA2030 including the 


- Regional IA2030 planning


- Monitoring and Evaluation framework 


- Ownership and accountability mechanisms


- Advocacy and communication 


SAGE recommends countries to use this new Vision and strategy and the Regional 
IA2030 plans to develop their own National Immunization Strategies to build 
stronger immunization programs based on the context adapted recommended action 
in IA2030 


SAGE Recommendations 2 – Progress on implementation  
Proposed draft for discussion
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SAGE Recommendations 3 - The role of SAGE in IA2030
Proposed draft for discussion


SAGE will review the annual IA2030 M&E report and provide feedback on in-depth assessments 
of specific topics conducted by the IA2030 Working Groups:


1. To contribute to assess the progress in achieving specific IA2030 impact goals and strategic priority areas and 
highlight areas of concern


2. To providing technical feedback on topics elevated to SAGE by IA2030 Working Groups or requested by the 
Coordination Group on behalf of the IAPC


SAGE findings will be included in the feedback into:


• IA2030 Working Groups to highlight specific areas of importance


• Regions and country immunization programmes: priority actions required for advocacy, resources, and 
technical assistance


• IA2030 Coordination Group on potential areas for process improvement


• IA2030 Leadership (IAPC): actions for advocacy, resources, and technical assistance


• EB/WHA reporting
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Discussion4
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Backup
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Role of SAGE in annual IA2030 monitoring, evaluation, and action cycles Session2.1_Lindstrand_Mast
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Partnership Council membership: 2021-2023
Partner Name & Title


1. UNICEF Dr Omar Abdi, Deputy Executive Director, Programmes 


2. WHO Dr Zsuzsanna Jakab, Deputy Director General 


3. Gavi Secretariat Dr Anuradha Gupta, Deputy CEO


4. Bill & Melinda Gates Foundation Dr Orin Levine, Director, Global Delivery Programs


5. The World Bank Dr Juan Pablo Uribe, Global Director, Health, Nutrition and Population


6. US Centers for Disease Control and Prevention Dr Kevin Cain, Principal Deputy, Center for Global Health


7. US National Institutes of Health/NIAID
Dr B. Fenton Hall, Chief, Parasitology & International Programs Branch
Division of Microbiology & Infectious Diseases


8. International Federation of the Red Cross
Mr Xavier Castellanos, Under Secretary General, National Society Development 
and Operations Coordination


9. Gavi CSO Constituency Sheetal Sharma (interim representative)


10. Regional Directors from WHO (2) and from 
UNICEF (1)


a) Ms Marie-Pierre Poirier, UNICEF Director for West and Central Africa
b) Dr Poonam Khetrapal Singh, Regional Director SEARO, WHO
c) Dr Ahmed Al Mandhari, Regional Director EMRO, WHO


11. Representatives of the African Union (AU) and 
the European Union (EU)


a) Ms Isabel de la Mata, Principal Advisor for Health and Crisis Mgmt, European 
Commission, DG Health and Food Safety
b) To be determined 37
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Coordination Group membership


Partner Name & Title
1. UNICEF, co-Chair Robin Nandy, Principal Advisor & Chief of Immunizations/Ephrem Lemango (incoming)


2. WHO, co-Chair Kate O’Brien, Director, IVB


3. The Coalition for Epidemic 
Preparedness Innovations (CEPI)


Melanie Saville, Director of Vaccine Research & Development


4. Bill & Melinda Gates Foundation Sue Graves, Deputy Director, Health Funds and Partnerships


5. Global Polio Eradication Initiative 
(GPEI)


Aidan O’Leary, Director Polio Eradication 


6. Gavi Secretariat Thabani Maphosa, Managing Director, Country Programmes Department


7. Gavi CSO Constituency Chizoba Wonodi, IVAC Country Director Nigeria


8. US Centers for Disease Control and 
Prevention (US CDC)


William Schluter, Director, Global Immunization Division


9. Wellcome Trust Charlie Weller, Head of Vaccines Programme
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Overview of IA2030 reporting deliverables 2021-22


Technical Report – Annual Report Governance Report


SAGE Version EB Version WHA version EB Version WHA Version


4-7 October 2020
• Session outline: 30 July
• Draft report to Kate: 3 Sept
• Final: 10 Sept
• Slides: 20 Sept


24-29 Jan 2022
• Draft for Coord Group: mid-


Oct
• Draft for IAPC: early Nov
• To be available to EB: early 


Jan


22-28 May 2022
• Draft for Coord Group: end-


Feb
• Draft for SAGE?: mid-March
• WHA version: mid-April 


posted on IA2030 website


24-29 Jan 2022
• First draft to Kate: 20 Sept 
• To DDG:  27 Sept 
• Final: 4 October


22-28 May 2022
• First draft: Mar/April
• Final: April


Technical experts Broad audience Broad audience DG to 34 MS (EB) DG to Member states


SAGE report presenting baseline 
data 2019 and 2020 data –
aligning on the role of SAGE


Telling the ‘story’ of the start of a 
new decade in vaccines – revised 
from SAGE with CG and IAPC 
input 


Further revised reflecting EB 
input, perhaps MS consultations 


WHO governance paper reporting 
on IA2030 implementation 
progress (refers to web-link to 
Technical Report)


Revised paper reflecting any input 
from EB (refers to web-link to 
Technical Report)


Lead Drafter: Ian Jones, Editor
With contributions from 
Secretariat


Lead: Editor with various authors across Coord Group partners
Secretariat to coordinate/manage


Lead Drafter: IA2030 Secretariat


• Key highlights from data 
reporting: baseline for IA2030, 
Impact goals and some SP 
indicators


• Implementation progress: 
Framework for Action 


• Align on SAGE role for future 
review M&E reporting for 
IA2030, Scorecards, Learning 
agenda


• Comprehensive global immunization report on challenges and progress from 
first year of implementation (2020)


• Highlights from the year – key themes (COVID, Zero-dose, research & 
development, vaccine demand and hesitancy, etc)?


• Includes information reported to SAGE on launch of Framework for Action 
and operational elements 


• Recommendations, major actions, key risks  


• Substantive report (2250 words) updating on the four operational 
elements of FA


• Links to the IA2030  Annual Report for 2020 for more technical content
• “to monitor progress and to report on the achievements made in 


advancing towards the global goals” 
• Going forward, IAPC feeding into this reporting that will approve progress 


updates, actions, and recommendations 
• biannual reports on IA2030 will include outcomes from the IAPC


Two key reports will have different objectives, but be closely linked


1 2
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1


Polio Eradication Update


Meeting of the Strategic Advisory Group of Experts (SAGE) 


on Immunization


5 October 2021 
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Endemic country (WPV1)


Data in WHO HQ as of 28 Sep. 2021


Global WPV1 isolates1


Previous 12 Months2


1includes viruses detected from AFP and environmental surveillance


2Onset of paralysis/collection date : 


29 Sep. 2020 to 28 Sep. 2021 for previous 12 months 


29 Mar. 2021 to 28 Sep. 2021 for previous 6 months


Global WPV1 isolates1


Previous 6 Months2


WPV1 AFP


WPV1 ES 
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Pakistan Afghanistan


2019 147 29


2020 84 56


2021 1 1


WPV1 cases


Endemic WPV1:  2019 - 2021
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Pakistan Afghanistan


2019 22 0


2020 135 308


2021 8 43


cVDPV2 cases


Endemic cVDPV2:  2019 - 2021
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Challenges and Opportunities


Average % inaccessible children


0-20%


20-40%


40-60%


60-80%


80-100%


2020


2021


WPV-1 


cases


Epidemiological window


─ Unique opportunity: concurrent substantial decline in WPV 


transmission in both endemic countries


─ Challenges: risk of resurgence – recent environmental 


detections in Pakistan, stalled SIAs, moving populations, 


seasonal variation


Access and Security:


─ Opportunity: New Government with control of all Afghanistan


─ Commitment to ensure safety and independence of UN


─ Risks: Insecurity in Southern KP, ISK and other actors in 


Afghanistan


─ Humanitarian crisis, disruption in health system, Afghanistan 


Government Ownership


─ Opportunity: High level political engagement in Pakistan


─ New government in Afghanistan historically supportive


─ Challenge: Government in Afghanistan distracted, facing 


economic collapse and acute humanitarian crisis 
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Endemic country surveillance


• Afghanistan


– All ES sites negative for WPV since 23 February


• Pakistan


– Clear and sharp decline in the number and 


spread of WPV positive ES sites over the past 


twelve months


– All sites in both Peshawar and Quetta block 


negative for last 5-6 months


– Single detection in Karachi since May 2021


– Southern KP remains a concern with positive 


isolates in SWA, Bannu and DI Khan


• Genetic sequencing data


– Orphan viruses are being identified especially 


in Central Pakistan but sequencing information 


including evidence from the most recent 


isolates does not suggest prolonged 


undetected circulation


• In-country Surveillance Review


– Planned for October 2021
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AFG     -     BAL     -     MAZAR-E-SHARIF 10 10 10 10 10 10 10 10 10 10 10 10 10 11 10 10 10 10 10 10 10 10 10 10 10 10 11 10 10 11 10 10 10 12 10 10 10 9 10 9 9 9 9 9 10 10 10 10 10 10 13


AFG     -     GHA     -     GHAZNI 10 10 11


AFG     -     HIL     -     LASHKARGAH 10 10 10 2 10 10 2 10 2 2 10 2 2 10 10 10 10 10 10 10 2 2 2 2 10 2 2 2 10 10 2 2 2 2 2 10 2 2 10 2 3 2 3 2 1 3 3 3 3 1 3 9 10 10 10 10 10


AFG     -     HIL     -     NAHR-E-SARAJ 11 11 11 11 11 11 11 11 2 11 10 11 11 11 11 11 11 11 11 11 11 11 11 11 2 11 11 10 10 11 11 2 2 2 2 2 10 10 9 2 10 2 2 2 3 3 3 3 3 3 3 9 10 10 10 10 10


AFG     -     HIR     -     HERAT 10 10 10 10 10 10 10 10 11 10 10 10 2 10 10 10 10 10 10 11 11 10 10 10 10 10 10 11 11 10 10 10 10 11 2 2 10 2 2 3 3 9 3 9 9 3 9 10 11 10 10 11


AFG     -     KAB     -     KABUL 10 10 10 10 10 10 10 10 10 2 10 10 10 2 10 10 10 2 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 11 10 10 9 3 10 3 3 3 2 3 3 6 9 9 3 9 9 9 10 10 13


AFG     -     KAN     -     KANDAHAR 2 10 2 10 10 2 10 2 2 2 2 2 2 10 2 2 2 2 2 2 2 2 2 2 2 2 2 10 2 2 2 2 2 11 11 2 2 2 2 2 2 1 1 3 1 3 3 1 3 3 3 3 9 3 10 10 10


AFG     -     KHO     -     KHOST(MATUN) 10 11 10 10 10 10 10 10 12 10 10 10 10 10 10 10 10 10 11 2 11 10 11 11 11 10 10 10 10 10 10 10 11 10 10 10 10 10 2 10 3 3 3 3 3 3 9 9 9 9 10 10 10 10 10 10


AFG     -     KUN     -     ASADABAD 12 10 10 10 10 10 10 10 10 12 10 2 12 12 10 2 10 10 12 10 2 10 10 10 11 11 12 10 10 10 10 10 10 10 10 10 10 10 10 10 10 3 3 3 9 10 3 10 10 10 10 10 12 10 10 10 10


AFG     -     KUN     -     KUNDUZ 10 10 10 10 11 10 12 10 10 10 10 10 10 10 10 10 11 10 10 10 11 10 10 10 10 10 10 11 10 11 11 9 10 10 10 10 3 2 3 9 9 9 3 9 9 9 10 11 10 13


AFG     -     LAG     -     MEHTARLAM 3 3 9 3 10 9 9 9 9 10 10 10 10 11 10


AFG     -     NAN     -     BATIKOT 10 11 11 11 2 2 2 3 3 10 3 3 1 3 3 3 3 3 3 3 3 3 9 9 10 10 11


AFG     -     NAN     -     BEHSUD 10 10 10 11 11 10 10 10 2 10 2 2 2 2 10 10 10 10 10 10 10 2 10 10 10 10 10 10 10 11 10 10 10 11 11 10 11 10 9 10 10 3 3 9 9 10 10 9 9 9 9 9 10 10 12 10 10


AFG     -     NAN     -     JALALABAD 2 10 2 10 10 2 10 10 2 12 2 2 2 2 2 2 2 2 2 10 2 2 2 2 2 2 2 10 10 10 10 2 2 10 2 2 1 3 3 3 3 3 3 3 3 2 9 9 9 9 9 9 9 10 10 10 10


AFG     -     PAK     -     GARDEZ 10 9 10 10 10 3 10 10 10 9 10 10 10 10 12 9 11 10 10 10


PAK     -     AJK     -     MIRPUR 10 10 10 12 2 10 10 10 10 10 10 10 12 10 12 11 10


PAK     -     AJK     -     MUZAFFARABAD 10 12 9 12 10 9 10 10 9 9 9 9 11 9 10


PAK     -     BAL     -     DBUGTI 10 11 11 10 10 2 2 10 2 2 2 2 2 2 2 10 2 11 9 3 9 9 9 9 9 11 11 10 13


PAK     -     BAL     -     KABDULAH 2 2 2 2 2 9 2 9 2 2 10 11 2 11 10 10 10 10 10 10 2 2 2 2 2 2 2 2 10 10 10 2 2 2 2 2 2 2 2 2 2 2 2 2 1 1 1 3 1 1 3 3 3 9 9 9 9


PAK     -     BAL     -     KHUZDAR 10 9 10 9 11 11 10 10 10 10 11 11 11 10 10 10 10 10 10 10 11 10 10 10 10 2 10 10 10 10 10 10 2 2 2 2 2 2 2 2 2 10 2 1 3 9 9 1 9 9 9 9 9 9 10 13


PAK     -     BAL     -     LORALAI 9 9 9 9 10 10 11 10 2 2 2 10 11 10 2 10 11 10 10 2 10 10 10 10 10 11 2 11 10 10 10 11 10 10 10 11 11 10 2 10 10 10 1 6 1 11 2 1 2 9 9 9 9 9 10 13


PAK     -     BAL     -     NSIRABAD 10 10 10 10 10 2 2 2 2 2 10 2 2 10 10 9 2 9 9 1 2 2 10 9 9 10 10 10 13


PAK     -     BAL     -     PISHIN 2 2 2 2 10 10 10 11 10 2 10 11 11 10 10 11 10 10 10 10 10 11 10 2 10 2 11 11 11 2 2 10 2 2 11 10 2 2 11 2 2 3 1 2 1 1 3 1 1 1 1 3 9 9 9 10 9


PAK     -     BAL     -     QUETTA 2 2 2 2 2 10 2 10 10 2 10 2 10 2 10 2 2 10 2 10 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 1 2 2 2 1 2 1 1 1 1 2 1 1 1 9 9 9 9 13


PAK     -     BAL     -     ZHOB 10 10 11 9 9 10 10 10 10 10 10 2 11 11 11 10 11 10 10 10 10 11 11 10 10 10 10 10 10 10 10 10 2 2 11 10 2 2 2 2 10 2 3 1 3 3 9 9 3 3 9 9 9 9 10 10


PAK     -     GBA     -     DIAMER 3 3 3 9 2 9 9 10 10 10 10 10 10 10 10 9 10 10 9 9 10 11 10 11 10 13


PAK     -     GBA     -     GILGIT 3 10 10 3 9 9 10 10 10 2 10 10 10 10 10 10 9 10 10 9


PAK     -     ISL     -     CDA 10 2 2 2 2 10 2 10 10 10 10 10 2 10 10 10 10 2 2 2 2 2 2 10 10 10 11 2 2 10 10 2 10 10 3 9 2 9 10 9 10 10 10 2 2 2 2 11 2 2 2 9 10 9 10 10 13


PAK     -     KPA     -     ABOTABAD 11 10 3 3 10 9 9 2 10 10 10 10 10 9 9 9


PAK     -     KPA     -     BAJOUR 10 2 10 2 2 2 11 10 11 10 11 10 10 10 10 10 10 1 9 9 9 11 10 10 9 11 11 11 11 9 9 9 10 10 10 11 10 13


PAK     -     KPA     -     BANNU 10 10 10 10 10 10 11 10 10 11 11 10 2 10 10 10 10 10 10 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 10 10 2 9 11 11 11 9 9 9 10 2 10 10 10 13


PAK     -     KPA     -     CHARSADA 10 11 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 11 10 10 11 11 10 10 10 10 10 11 10 10 10 11 10 9 9 9 9 2 9 10 11 10 9 9 9 10 11 9 9 10 9 9 9 10 10 13


PAK     -     KPA     -     DIKHAN 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 2 10 10 2 10 2 10 10 10 10 3 2 10 2 9 9 10 10 10 9 9 9 2 11 2 9 10 11 10 10 10 2 10


PAK     -     KPA     -     HANGU 10


PAK     -     KPA     -     KARAK 11


PAK     -     KPA     -     KOHAT 10 10 11 10 10 11 10 10 10 11 2 11 2 10 11 2 10 2 2 10 11 10 10 2 11 10 10 10 10 11 10 10 3 10 9 9 2 2 2 10 10 9 9 11 2 9 10 9 9 11 10 10


PAK     -     KPA     -     KURRAM 10 10 2 10 10 10 10 10 10 10 10 10 2 10 11 10 9 9 9 10 10 9 10 9 10 10 3 9 9 9 9 9 9 11 13


PAK     -     KPA     -     LAKKIMRWT 10


PAK     -     KPA     -     MARDAN 10 11 10 10 10 10 10 10 10 11 10 10 11 10 10 10 11 10 10 10 10 2 2 11 10 10 2 2 2 2 11 10 10 11 9 9 9 9 9 9 10 10 10 2 9 3 11 11 9 9 10 9 9 9 9 10 13


PAK     -     KPA     -     NOWSHERA 11 10 10 11 10 10 10 11 11 10 11 11 11 11 10 11 10 10 11 2 2 11 10 10 10 10 10 10 10 10 10 11 10 9 9 9 9 10 10 9 10 10 9 10 10 9 9 9 9 6 9 9 9 10 10 13


PAK     -     KPA     -     PESHAWAR 2 2 11 2 2 2 10 10 10 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 10 2 10 2 10 2 2 2 3 3 3 1 3 10 2 2 2 2 2 2 2 1 2 2 9 9 3 3 3 10


PAK     -     KPA     -     TANK 10


PAK     -     KPA     -     WAZIR-S 12 10 10 10 10 10 10 2 2 2 2 2 2 2 10 10 11 10 10 2 2 10 11 9 9 6 10 11 6 9 2 9 10 2 2 10 13


PAK     -     PUN     -     BAHAWALPUR 11 11 10 11 11 11 10 11 10 11 10 11 11 11 11 11 10 10 10 10 11 10 11 10 10 11 11 11 10 10 10 2 10 11 2 11 9 11 2 10 2 2 11 9 11 2 9 11 9 10 11 10 11 10 11 13


PAK     -     PUN     -     DGKHAN 10 10 10 9 10 10 10 10 10 10 10 10 10 2 10 10 10 10 10 10 2 10 10 10 10 10 10 2 10 10 10 10 2 10 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 9 9 9 9 10 10 10 10


PAK     -     PUN     -     FAISALABAD 10 10 10 10 11 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 11 10 10 10 2 2 10 10 10 10 2 10 2 10 2 10 9 2 2 3 1 2 1 1 2 9 9 11 2 2 9 2 10 9 9 10 10


PAK     -     PUN     -     GUJRANWALA 11 3 3 9 9 2 10 2 2 10 2 2 9 2 9 9 9 10 10 9 9 10 13


PAK     -     PUN     -     LAHORE 10 10 10 10 10 10 10 10 10 10 10 2 10 10 10 10 10 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 1 2 2 2 2 1 2 1 1 2 2 2 1 2 9 10 2 9 9 9 10


PAK     -     PUN     -     MULTAN 2 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 2 10 2 2 10 2 10 2 10 10 10 2 2 2 2 2 2 2 2 2 2 9 2 2 2 9 9 9 9 10 10 10


PAK     -     PUN     -     RAJANPUR 11 11 11 10 10 10 10 10 10 10 11 11 10 10 10 10 10 10 10 10 2 11 2 11 11 2 9 2 10 10 10 9 2 12 10 10 10 10 10 10 12 10 10 10 13


PAK     -     PUN     -     RAWALPINDI 2 2 10 2 2 2 2 2 10 2 10 10 2 10 10 10 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 1 1 2 1 1 9 2 2 2 2 2 2 1 2 2 1 9 2 9 9 9 9 9 10


PAK     -     PUN     -     RYKHAN 2 2 10 10 10 10 10 13


PAK     -     PUN     -     SARGODHA 11 10 10 10 11 10 10 10 10 10 10 10 11 10 11 10 10 10 10 10 10 10 10 10 10 10 10 11 10 10 10 10 10 11 11 11 9 9 2 10 10 10 2 2 9 9 11 9 9 10 9 10 10 10 10 13


PAK     -     PUN     -     SHEIKHUPURA 10 1 1 11 9 2 2 10 2 2 1 2 9 9 10 9 10


PAK     -     PUN     -     SIALKOT 10 2 2 10 1 11 9 11 10 10 2 11 10 9 9 10 10 10 10 10 10 10 10 10


PAK     -     SIN     -     DADU 10 11 10 11 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 11 10 11 10 12 10 11 2 10 2 2 2 2 2 2 2 2 2 10 11 10 10 10 9 9 9 2 10 9 10 9 9 10 10 10 10


PAK     -     SIN     -     HYDERABAD 10 11 9 10 10 10 10 10 10 10 10 10 11 2 10 10 11 10 10 10 10 10 10 10 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 10 2 2 2 2 2 10 2 2 10 10 10 2 10 10 2 11 10


PAK     -     SIN     -     JACOBABAD 10 10 9 10 11 10 10 2 2 10 2 2 10 2 2 10 10 10 10 10 2 10 10 10 2 2 10 10 10 10 11 2 2 2 2 2 2 2 2 2 2 2 2 2 9 2 2 3 10 11 9 9 9 10 9 11 10


PAK     -     SIN     -     KAMBAR 10 11 11 10 10 10 10 2 10 11 10 10 11 10 10 2 2 10 2 10 10 10 10 11 10 10 2 10 11 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 9 3 9 3 3 3 9 9 9 10 9 11 10


PAK     -     SIN     -     KHIBALDIA 10 10 10 10 10 10 10 2 10 11 2 11 11 10 11 11 10 10 10 2 2 10 10 10 2 11 2 2 2 2 11 2 2 2 2 2 2 2 2 1 1 3 3 1 3 3 1 9 2 9 1 2 9 9 9 12 10


PAK     -     SIN     -     KHIGADAP 2 2 2 2 2 2 2 2 2 2 2 2 10 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 2 2 2 9 9 10 9 9 10


PAK     -     SIN     -     KHIGIQBAL 10 2 10 2 9 10 10 2 2 2 10 10 10 10 10 10 10 10 10 10 2 10 10 10 10 10 10 2 2 2 10 2 2 2 2 2 2 2 2 2 2 2 2 1 1 1 2 3 9 9 9 9 9 10 9 10 10


PAK     -     SIN     -     KHIKORANGI 10 10 10 10 10 10 10 10 10 2 10 10 11 10 10 10 11 10 10 10 10 10 2 10 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 10 3 2 1 1 2 9 9 9 9 10 2 2 10 9 10 13


PAK     -     SIN     -     KHILANDHI 10 10 2 2 2 11 2 10 2 10 2 2 2 10 11 2 11 2 11 10 10 11 10 10 2 2 2 2 10 2 2 2 2 2 3 2 2 2 2 2 1 1 1 1 1 3 9 9 9 1 9 9 9 9 11 13


PAK     -     SIN     -     KHILIAQAT 10 2 10 10 10 10 10 10 12 2 10 10 2 2 2 2 10 2 2 2 2 2 2 2 2 2 2 1 2 2 1 1 1 1 1 3 9 9 9 9 9 10 10 10


PAK     -     SIN     -     KHISADDAR 10 10 10 10 10 10 10 2 10 10 10 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 10 2 2 2 2 1 2 2 9 2 9 10 10 9 10 10


PAK     -     SIN     -     KHISITE 11 10 10 10 10 10 10 2 2 2 2 2 2 11 11 10 10 10 10 10 2 10 10 10 2 2 2 2 2 2 2 2 2 1 2 1 1 1 1 1 1 2 1 3 1 3 3 3 9 9 11 9 9 10 9 10 10


PAK     -     SIN     -     SANGHAR 10 10 10 10 10 10 10 10 10 10 10 11 11


PAK     -     SIN     -     SUKKUR 10 10 10 2 10 10 10 10 2 10 10 10 10 2 10 10 10 10 10 10 10 10 2 10 2 2 2 2 2 10 10 2 2 2 1 2 2 2 2 2 2 2 2 2 2 9 9 2 9 9 10 9 9 10 10 10 10


2017 2018 2019 2020 2021
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Endemic country (WPV1)


Data in WHO HQ as of 28 Sep. 2021


cVDPV1 AFP


cVDPV2 AFP


cVDPV3 AFP


cVDPV1 ES


cVDPV2 ES


cVDPV3 ES


Global cVDPV isolates1


Previous 12 Months2


Global cVDPV isolates1


Previous 6 Months2


1includes viruses detected from AFP and environmental surveillance


2Onset of paralysis/collection date : 


29 Sep. 2020 to 28 Sep. 2021 for previous 12 months 


29 Mar. 2021 to 28 Sep. 2021 for previous 6 months
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Global, post switch cVDPV2 trend between 2016-2021 (data as 
of 28 Sep 2021)
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40 out of 47 (85%) of countries at high risk of a 


cVDPV2 are preparing for nOPV2 use


Discussions ongoing (7)


Verification in progress (27)


Verified (13)
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Current stockpile of OPV2 vaccines after DG 


approval


• There is no shortage of type 2 vaccine for outbreak response 


• However, there is significant challenges with nOPV2 supply - the situation remains fluid, evolving and 


unpredictable within the context of COVID


Global OPV Stockpile: Balances, planned replenishments and cumulative totals


Time period12 months


Last updated20-Sep-2021


Vaccine Balance Sep-21 Oct-21 Nov-21 Dec-21 Jan-22 Feb-22 Mar-22 Apr-22 May-22 Jun-22


mOPV2 229,047,200 Scheduled replenishment 0 0 45,547,600 50,000,000 25,000,000 25,000,000 0 0 0 50,000,000


Cumulative total 229,047,200 229,047,200 274,594,800 324,594,800 349,594,800 374,594,800 374,594,800 374,594,800 374,594,800 424,594,800


tOPV -5,073,590 Scheduled replenishment 0 0 33,350,000 34,800,000 33,350,000 33,350,000 5,800,000 0 0 0


Cumulative total -5,073,590 -5,073,590 28,276,410 63,076,410 96,426,410 129,776,410 135,576,410 135,576,410 135,576,410 135,576,410


nOPV2 -64,894,000 Scheduled replenishment3,600,000 25,200,000 39,600,000 54,000,000 75,600,000 57,600,000 0 0 0 0


Cumulative total -61,294,000 -36,094,000 3,506,000 57,506,000 133,106,000 190,706,000 190,706,000 190,706,000 190,706,000 190,706,000
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Polio Vaccine Schedules:
IPV-only and IPV-containing wP Hexavalent


H. Verma
SAGE Meeting
5 October, 2021
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Two (interrelated) questions to SAGE
(apply to Member States using bOPV+IPV vaccination schedules)


1. IPV only (No OPV) schedules


• Among the currently recommended schedules, what is the preferred IPV-only schedule(s) for polio free 
regions/countries, if they want to stop OPV before global cessation? What are the pros and cons of different 
schedules in the present epidemiological context?


• Should the current caution about moving from bOPV+IPV to IPV-only schedules be retained, What coverage 
criteria or other preconditions should be considered to guard against the risk of infection/importation


2. IPV-containing wP Hexavalent vaccine (DTwP-Hib-HepB-IPV) schedule


Considering the pre and post eradication contexts and the available licensed products, data, supply pipeline and the timeline 
of IPV-containing wP Hexavalent and in support of Gavi’s planning efforts:


• Is it possible to offer a perspective on preferred schedule(s) if some countries wish to introduce IPV-containing wP
Hexavalent (replacing Penta/DTP and standalone IPV)?


• Is a Hexa booster (4th dose) recommended for early schedule starting from 6 weeks of age?
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Polio Vaccines: Current WHO Recommendations


• Polio Vaccine Position paper: Weekly Epid. Record (2016, 9:145-68)
(A revised Polio Vaccine Position Paper is forthcoming in 2022)


• SAGE Meetings - Conclusions & Recommendations: March 2021 SAGE Meeting: Weekly Epid. Record (2021, 96:133-
144); October 2020 SAGE Meeting: Weekly Epid. Record (2020, 95: 585 - 607); March 2020 Meeting: Weekly Epid. 
Record (2020, 95: 241-256)


(min)


(min)
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Pros and Cons of different IPV schedules
2 dose schedule (First dose at 14 weeks and 


second at an interval of ≥4 months)


▪ Cost saving and dose sparing, two full or 
fractional (fIPV) doses provide high immunity


▪ Less constraint on global IPV supply chain


▪ No change in operational context for countries 
which adopted recent SAGE recommendation 
of 2 IPV doses, except dropping bOPV from 
the schedule


▪ Missing early protection could be a risk in the 
current epidemiological context


3 dose primary series with a booster if 
first dose given at ≤2 months 


▪ 3-4 full doses and related higher costs, fIPV 
does not work so well in early doses


▪ More constraint on global IPV supply chain


▪ Schedule fits well with primary immunization 
series of most countries, but necessitates a 
change/adjustment for IPV and more number 
of injections


▪ Benefit of early protection might minimize the 
risks in the pre-eradication era 
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Early Cessation of OPV in bOPV+IPV Countries:
Risks & Benefits of moving to IPV-only schedule 


PROS


✓ Excellent humoral immunity: No paralytic cases 
of polio in IPV only using countries (caveat: 
cVDPV1 cases and VDPV1 and 2 in ES in 
Malaysia in 2019-2020)


✓ No vaccine-associated paralytic polio (VAPP) 
reported from IPV only using countries


✓ No seeding of Sabin strains and no resultant 
emergence of VDPV or cVDPV outbreaks 
except importations


CONS


× Poor to non-existent mucosal immunity: 
• Spread of WPV1 in Israel in 2012 was stopped only with 


reintroduction of OPV; 
• VDPV in Malaysia required OPV response


× No secondary spread of OPV virus


× High coverage with injectables might be a challenge 
leaving immunity gaps


× Early protection requires a 3-4-dose IPV schedule 
(because of interference with maternal antibodies)


× IPV supply situation? Improved enough for 2 doses 
or more, but may create an imbalance if many more 
countries move to a 3-4-dose schedule
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Q2. IPV-containing wP Hexavalent vaccine
(DTwP-Hib-HepB-IPV)


▪ Currently no country is using wP Hexa in EPI schedule, but some products are 
in development and Gavi is considering support to the eligible countries


▪ Two products have been licensed in India based on data from phase 3 trials 
demonstrating non-inferiority of Hexavalent over pentavalent and standalone 
IPV 


▪ One PQ application submitted and is under review


▪ More products are in pipeline and more data is being generated to complete 
the product development – in different schedules, booster dose effect, potential 
interference with concomitant vaccines in EPI schedule
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Main considerations for Hexavalent vaccines


▪ The Member States may like to replace Pentavalent + standalone IPV with IPV 
containing wP Hexavalent schedule


▪ It can be a smooth transition without frequent schedule adaptations


▪ Higher sustained coverage, reduced number of injections and related operational / 
management costs and risks, are distinct advantages with combination vaccines


▪ Gavi support for eligible countries is in process


▪ Fractional IPV and related savings does not remain an option


▪ IPV supply constraints may arise due to more IPV doses in Combo schedules


▪ Higher costs will be a challenge for self procuring countries
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nOPV2 roll out: progress update
Simona Zipursky, co-chair, GPEI nOPV2 working group
October 2021
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Since the March 2021 
SAGE


• Almost 100 million doses of nOPV2 have 
been used across seven countries to 
respond to VDPV2 detections


• 85% of countries at high risk of a cVDPV2 
are preparing for, or already verified to, 
use nOPV2


• Over 2500 samples from environmental  
and acute flaccid paralysis surveillance 
have been collected and tested to 
monitor nOPV2’s genetic stability


• Data generation on track for Phase III 
study– key data source for full licensure 
of nOPV2


• Phase II studies have all been 
completed


2
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Rolling out nOPV2 under an Emergency Use Listing (EUL)
nOPV2 received WHO’s first vaccine EUL recommendation on November 13, 2020


• nOPV2 has been in development for nearly 10 
years


• Clinical trials have shown that nOPV2 provides 
comparable protection against type 2 
poliovirus while being more genetically stable 
and therefore less likely to revert to a form 
that can cause paralysis in under-immunized 
communities. 


• This means that nOPV2 can help stop the 
spread of cVDPV2 outbreaks.


All countries using nOPV2 while under an EUL recommendation are 
required to meet pre-defined readiness requirements before the 
vaccine can be shipped to the country


CLEARLY MAPPED OUT REQUIREMENTS READINESS VERIFICATION PRIOR 
TO USE 


The Readiness Checklist and other tools can be found on the 
nOPV2 website: http://polioeradication.org/nOPV2


The novel oral polio vaccine type 2 (nOPV2) is a next-
generation version of the existing cVDPV2 outbreak 
response vaccine, mOPV2
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Which countries are classified as high risk?
• Countries with current VDPV2 detections in AFP or ES 


surveillance


• Countries that have had a cVDPV2 detection in the past 6-
12 months 


• Countries that border countries that meet the above 
criteria


• Other countries in regions where cVDPV2 has been 
detected that do not meet these criteria but would like to 
be prepared for a possible VDPV2 detection and 
subsequent response with nOPV2 may also wish to start 
preparations 


Preparing for nOPV2 use takes time


4


• Experience to date shows it will take 
countries around 4-10 weeks to meet nOPV2 
readiness requirements, assuming functional 
Environmental Surveillance is in place


• In line with SAGE guidance from March 2021 
that emphasized the need to respond as 
quickly as possible to cVDPV2 outbreaks, with 
whatever vaccine is available, high-risk 
countries that want the option to use nOPV2 
need to prepare for its use BEFORE they 
detect VDPV2s to enable a rapid outbreak 
response
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85% of priority countries are ready or preparing for nOPV2 use
(vs 53% when we met in March)


18 countries are verified to use 
nOPV2 (vs. 3 when we met in March)


• Afghanistan
• Benin
• Burkina Faso
• Chad 
• DRC
• Egypt
• Ethiopia
• Guinea 
• Liberia


22 additional high-risk 
countries are actively preparing 
for nOPV2 use


• Africa (15 countries)
• Europe (1 country)
• Middle East (6 countries)


• Niger
• Nigeria
• Senegal
• Sierra Leone
• Somalia
• South Sudan
• Tajikistan
• The Gambia
• Uganda
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Focus for the next 
months


• Ensure all high-risk countries 
complete preparations for nOPV2 
use


• Maximize supply of nOPV2 and 
ensure best use of available 
vaccine


• Gather and analyze data from 
outbreak response use 


• Ongoing monitoring of nOPV2 
safety (GACVS nOPV2 sub-
committee)


• Ongoing evaluation of nOPV2 
genetic stability (CDC/NIBSC)


• Effectiveness/seroprevalence of 
nOPV2 in the field (Imperial/WHO 
with nOPV2 WG/Research, Data, 
Analysis Sub-group)


• Continued implementation of key 
clinical studies to guide policies 
and enable full licensure and PQ of 
nOPV2 (target 2023)


Arrival of nOPV2 in Tajikistan
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nOPV2: Update on clinical development
Dr. Ananda S. Bandyopadhyay, co-chair, GPEI nOPV2 working group
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Objectives


• Share new data from clinical 
studies
– Completed trial/s (Panama)
– On-going trials (Bangladesh, The 


Gambia)


• Seek alignment on clinical 
studies under planning
– Shorter interval administration
– Expanded age group
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New clinical data 
from completed 
Phase II studies


© Bill & Melinda Gates Foundation      |9
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Published Data From Key Clinical Trials Informing EUL Decision
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“M5”/Phase II study: December 9, 2020


“M4”/Phase II study: December 9, 2020
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‘M5’ Study (Panama) in Children/Infants: 
Data on Neurovirulence from Transgenic Mice Assays


• Intraspinal inoculations of culture-amplified shed virus into Transgenic PVR21 


mice conducted at 4 log and 5 log CCID50 doses (N=36 per group*)


• For infants, primary inference based on odds ratio of paralysis rate 


(nOPV2/mOPV2) at 4.5 log10 using model-based analysis


• Adjusted odds ratio at 4.5 log10 (CI): 0.007 (0.002, 0.023), p < 0.0001


CONFIDENTIAL AND UNPUBLISHED DATA; 
Courtesy FIDEC and PATH


Slide adapted from a version provided by John Konz, PATH


*Samples from infants receiving ≥105.0 CCID50 dose of mOPV2 or 106 CCID50 dose of nOPV2
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On-going clinical 
studies:


Preliminary 
assessment of safety


© Bill & Melinda Gates Foundation      |12
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Summary of Safety Findings from On-going Clinical Trials


Study Location Enrollment status DSMB Overview Outcomes 


Study in vaccine 
naïve infants*


Bangladesh Complete
(N = 330)


• 30 members; 2 review 
sessions held


• DSMB and PI assessment indicated 
no relationship of SAE to study 
vaccination / procedure


• Interim safety report available


Phase III study * The Gambia On-going
(~2400 out 2945 enrolled)


• 3 DSMB reviews • No safety signals of any concern 
identified during DSMB reviews


Concomitant 
use (bOPV + 
nOPV2) study


Bangladesh On-going
(~720 out of 795 enrolled)


• 6 members; one 
DSMB review held


• All SAEs deemed unrelated to study 
vaccine


To date there are no concerning events arising from clinical studies; additional data are projected to become available by 
mid-2022 with anticipated completion of the Phase III study in the Gambia


CONFIDENTIAL AND UNPUBLISHED; 
Courtesy Dr. Zaman (icddr,b), Amanda Wilkinson (CDC) and Alan Fix (PATH)


* Regulatory / EUL commitment
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Clinical studies 
under planning
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Shorter
Interval 


Administration


Expanded Age 
Group


Primary Objective DesignInitiation


Groups 6-8 
week 


+1 
week


+2 
week


+ 4 
week


Serology 
(weeks)


IPV 
(weeks) N


4-week 
interval nOPV2 nOPV2 6, 10, 14 14 270


1-week 
interval nOPV2 nOPV2 6, 7, 11 11 270


2-week 
interval nOPV2 nOPV2 6, 8, 12 12 270


Study Group 1 2 3


Sample size 150 150 150


Age Range 1-5 years 5 – 10 years 10 – 15 years


Eligible primary 
vaccination 


schedule  
3 bOPV + 1 IPV 3 tOPV 3 tOPV


• Assess safety and immunogenicity of nOPV2 given at shorter 
interval(s) compared to the standard 4-week interval


• The proposed study will provide data on possible use of 
nOPV2 in outbreak response in shorter intervals to rapidly 
close immunity gap and interrupt type-2 cVDPV 
transmission.


Q4 2021


Location


Dominican 
Republic


FIDEC/BMGF


Primary Objective


Sponsor/Lead GPEI partner


Initiation


• Confirm immunogenicity of nOPV2 in an expanded age group 
(5 – 15 yo)


• The proposed study will provide data to Global and National 
immunization authorities enabling them to make policy 
decisions about cVDPV2 outbreak response strategies for 
specific sub-populations.


Q1 2022


Location
PakistanAKU/WHO


Design


Sponsor/Lead GPEI partner
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Key Takeaways 


• New data on neurovirulence consistent with earlier data and confirm significantly lower 
likelihood of reversion to neurovirulence with nOPV2 when compared to Sabin mOPV2


• Review of safety data from clinical trials (three complete, three on-going) across four 
countries in adults, children and infants including newborns indicate favorable safety 
profile of nOPV2


• Two new studies to further inform policy of nOPV2 use in specific geographies: seeking 
alignment from SAGE on the importance of these studies, and guidance on prioritizing 
any other major scientific gaps through clinical studies
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Initial to Wider use of nOPV2 under EUL
Grace Macklin
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• Licensure and PQ of 
nOPV2 


• All countries respond 
with nOPV2


• nOPV2 becomes the 
vaccine of choice


• Countries meeting PDM 
requirements can use 
nOPV2


• Those that cannot continue 
to use mOPV2/tOPV


• Countries that can meet 
initial use criteria and 
PDM requirements can 
use nOPV2 


Phase A
Prior to EUL 


recommendation


Phase B
Initial use of 


nOPV2 under 
EUL


Phase C
Wider use of 


nOPV2 Under 
EUL


Phase D
Licensed use of 


nOPV2


Background
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1. The post-deployment monitoring requirements still apply
2. Country needs to meet the readiness requirements to use nOPV2
3. Release of nOPV2 needs to be approved by DG
4. WHO PQ, GACVS sub-committee and SAGE will all continue to monitor and/or 


evaluate nOPV2 performance in field
5. WHO PQ can still withdraw EUL listing at any time


What will change from initial to wider use?


1. The “essential initial use criteria” will no longer be required, i.e.
• Countries will not have to document evidence of functional environmental surveillance or minimum 


non-polio AFP/stool adequacy before use


2.  Standard intervals (i.e. 4 weeks) between OPV campaigns - currently the interval is 12 weeks between 
mOPV2 and nOPV2; and 6 weeks between bOPV and nOPV2 SIAs


3.  Number of required trainings/documentation reduced
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• process of demonstrating surveillance capacity leads to weeks-months delays in nOPV2 
outbreak response


• Time taken to respond to outbreak has been shown as the biggest predictor of 
vaccination effectiveness (Imperial College London) 


• Reduction in time between OPV campaigns 


• e.g. those without functional environmental surveillance, which is not feasible in all 
locations


What does this mean?
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Summary of Genome Sequencing Results to date: 44 isolates 
sequenced, all categorized as category 8 and 9 


Summary of total isolates analyzed
Out of 936 samples, 36 samples have been confirmed to 
contain nOPV2


• Total of 44 isolates sequenced to date (June and July); 
• 34 isolates from AFP cases and contacts and rest from ES


Summary of Findings to Date
• The primary attenuation site (domain V) had no changes


in any isolates
• All nOPV2 isolates were non-recombinant
• nOPV2 isolates contained few nucleotide changes in the 


VP1 coding region (between 0 and 3)


           


Classification Category Total
1 0
2 0
3 0
4 0
5 0
6 0
7 0
8 34
9 10


Total 44


CONFIDENTIAL AND UNPUBLISHED DATA 
Courtesy Genetic Characterization sub-group of GPEI’s n OPV2 Working Group


August  2021
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• The committee noted the substantial quantity of data available and vaccine doses successfully administered 
in the field


• The committee noted three causally associated cases (one anaphylaxis, one potential VAPP, and one 
diagnosis of fever, pending additional information. 


• The committee noted there was inadequate case documentation, including incomplete/insufficient clinical 
diagnostic data, in 12 cases regarded as indeterminate.


The GACVS acknowledged and congratulated the countries for their extraordinary efforts and extensive work 
to implement the program and provide safety data for decision making


GACVS Meeting on 17th September 2021
Final conclusions - Based on feedback from GACVS nOPV2 subcommittee 


In summary, the committee concluded that, based on the available data, there were no 
obvious red flags or safety concerns that should be noted to the SAGE.
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• Under wider use, while AFP surveillance should be the backbone of safety surveillance; high quality AEFI and 
AESI surveillance should continue and be further strengthened 


• The capacity for both field and hospital workers, including doctors, to better diagnose and document findings to 
support the causality committees is important.


• A more standardized, simple algorithm will help national causality committees for the identification of AEFI, AESI 
and AFP cases.


• The roll-out of nOPV2 in the wider use period should not be too fast, as it could hamper the ability of surveillance 
systems to capture field data to identify safety signals and clusters, and other flags of concern.


GACVS Meeting on 17th September 2021
Final conclusions - Based on feedback from GACVS nOPV2 subcommittee 
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nOPV2 – use with other vaccines
Dr. Ondrej Mach


Session3.4_nOPV2


SAGE meeting October 2021 25







• SAGE endorsed that during initial use period, nOPV2 can be used 3 
months after mOPV2; and 6 weeks after bOPV


• Rationale: clean environment for safety assessment; and limit 
risk of recombination between poliovirus strains


• SAGE endorsed that nOPV2 can be used only in outbreak response 
campaigns “alone” during initial use phase


• SAGE did not discuss intervals between nOPV2 and other vaccines 
during wider use under EUL


• GPEI is seeking recommendation on nOPV2 use with other vaccines 
during the wider use period under EUL
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• Campaigns with OPV vaccines do not disrupt routine immunization


• When warranted (rare), OPV and IPV are administered 
concomitantly during campaigns


• When considered advantageous, OPV and measles (or other 
vaccines) are administered concomitantly during campaigns


• Interval between OPV campaigns is typically 4 weeks; short interval 
campaigns (down to one week interval were carried out based on 
clinical trial data from Pakistan and Bangladesh)


Current practice with other OPV vaccines


1. Mir F, Quadri F, Mach O, et al. Monovalent type-1 oral poliovirus vaccine given at short intervals in 
Pakistan: a randomised controlled, four-arm, open-label, non-inferiority trial. The Lancet infectious 
diseases. 2015;15(8):889-897.


2. Estivariz CF, Anand A, Gary HE, Jr., et al. Immunogenicity of three doses of bivalent, trivalent, or type 
1 monovalent oral poliovirus vaccines with a 2 week interval between doses in Bangladesh: an open-
label, non-inferiority, randomised, controlled trial. The Lancet infectious diseases. 2015;15(8):898-
904.
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• Co-administration: OPV is usually administered concurrently with 
other vaccines including BCG, DPT, hepatitis B, measles, H. 
influenzae type b (Hib), pneumococcal conjugate and/or rotavirus 
vaccines. No interference regarding effectiveness or increased 
incidence of adverse events have been observed when tOPV was 
administered with these vaccines. 


• Co-administration with rotavirus vaccine or oral cholera vaccine did 
not affect the response to the poliovirus types. 


• 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.’


Excerpt from nOPV2 EUL Recommendation
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Suggested use of nOPV2 with other vaccines 
during wider use period under EUL


Campaign use 
(of the other 
vaccines)


Routine immunization 
use 
(of the other vaccines)


nOPV2 and other OPV 
vaccines


1 month pre and post No limitation


nOPV2 and IPV No limitation, 
concomitant use 


possible


No limitation


nOPV2 and measles or 
other non-polio vaccines 
as well as other potential 
campaign interventions 


(Vit A, deworming)


No limitation, 
concomitant use 


possible


No imitation
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For more information on nOPV2:
http://polioeradication.org/nOPV2


Questions:
Email nOPV2@who.int
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Session OverviewSession Overview


 Update from the Global Polio Eradication Initiative (A. O’Leary)


– For information


 IPV-only schedule options, including Hexavalent vaccine (H. Verma)


– For recommendation: IPV-only schedule options for routine immunization


 Update on nOPV2 first use, clinical development, assessment of safety data 


and transition from initial to wider use (S. Zipursky, G. Macklin, O. Mach)


– For endorsement/recommendation: 


• transition from initial to wider use of nOPV2; 


• conduct of additional clinical studies; 


• recommendation on use of nOPV2 together with other vaccines


 Report from SAGE Polio Working Group (I. Jani)
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22nd SAGE Polio WG Meeting
31st August - 2nd September 2021


Outcomes


Presented by SAGE Polio WG Chair
Ilesh Jani


22nd SAGE Polio WG Meeting
31st August - 2nd September 2021


Outcomes


Presented by SAGE Polio WG Chair
Ilesh Jani
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Polio WG: Programme updatePolio WG: Programme update


 The WG noted the decrease in WPV1 detections in the two endemic 
countries and discussed theories that could explain this, assuming 


that the decrease in poliovirus detections is not a result of worsening 


poliovirus surveillance sensitivity


 The WG expressed concern over the outbreaks of cVDPV2 in Africa, 
Pakistan and Afghanistan and the political situation in Afghanistan. 


 The WG emphasized that the polio programme is at its most critical 


point and slowness to respond to outbreaks should not be tolerated. 


The SAGE WG re-confirmed the recommendation from spring 2021 
which emphasized the need to respond as quickly as possible to 


cVDPV2 outbreaks, with whatever vaccine is available. 
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Polio WG: IPV/OPV (1/2)
Supply and Demand


Polio WG: IPV/OPV (1/2)
Supply and Demand


Dramatic change from previous years
IPV availability – Now sufficient for all countries to introduce the second dose of IPV and complete 


catch-up immunization 
2021 – Likely to end year with significant supply available with manufacturers
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• Availability of IPV is now sufficient for all countries to introduce the 
second dose of IPV and complete catch-up immunization


• 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


• WG was concerned about the risk to bOPV supply and price 
increases after 2022 due to market exits and over-reliance on a 


single bulk producer


• WG expressed concern over uncertain nOPV2 supply during the 


next 6 months


Polio WG: IPV/OPV (2/2)
Supply and Demand


Polio WG: IPV/OPV (2/2)
Supply and Demand
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Polio WG: IPV only schedules (1/3)Polio WG: IPV only schedules (1/3)


The SAGE WG were asked to provide guidance on suitable IPV-only 
schedules for polio-free countries and regions considering moving to IPV-


only before global OPV cessation 
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 SAGE WG re-emphasized their previous recommendation that countries should 
be cautious about switching from bOPV-IPV to IPV only schedules


 For countries in polio free regions with high routine immunization 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: 


– 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). 


– Alternatively, countries could administer a 2-dose IPV or fractional IPV schedule 
starting ≥14 weeks with second dose ≥4 months later. 


 SAGE WG emphasized that the appropriate IPV schedule should be selected 
based on local and regional epidemiology, the perceived risk of poliovirus 


infection/importation and operational considerations.


Polio WG: IPV only schedules (2/3)Polio WG: IPV only schedules (2/3)


Session3.4_Jani


SAGE meeting October 2021 8







9 |


 The SAGE WG were asked to consider 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. 


 The WG agreed that wP Hexavalent could fit in any of the 


existing primary series of IPV only schedules. Three dose 


series could be ideal with a booster for early schedules 


starting at 6 weeks.


Polio WG: IPV only schedules (3/3)
IPV-containing wP Hexavalent vaccine


Polio WG: IPV only schedules (3/3)
IPV-containing wP Hexavalent vaccine
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Polio WG: nOPV (1/3)


 The WG noted the progress on use of nOPV2 under EUL to date, with approximately 80 million 
doses administered across Liberia, Nigeria (by far most doses used [~50 million]), Benin, 
Congo, Sierra Leone, Tajikistan and Niger. 


 The WG were strongly supportive of the two new policy enabling studies planned as part of 
nOPV2 clinical development:
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 The WG welcomed the assessment of the GACVS sub-committee on nOPV2 safety 
and the genetic stability data generated during initial use. 


 Based on GACVS’s assessment, SAGE WG were fully supportive of the 
transition from the initial use to wider use of nOPV2 under EUL. 


 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)


Polio WG: nOPV (2/3)Polio WG: nOPV (2/3)
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Polio WG: nOPV (3/3)Polio WG: nOPV (3/3)


The SAGE WG were asked to provide guidance on the use of nOPV2 
with other vaccines during the wider use period under EUL. 


WG recommendation for use:
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22nd SAGE WG meeting
Summary of recommendations to full SAGE


22nd SAGE WG meeting
Summary of recommendations to full SAGE


 IPV


– The WG re-emphasized that countries should be cautious when considering 
to switch from bOPV-IPV to IPV only schedules. 


– For countries that decide to move to IPV-only schedules during pre-
eradication era, SAGE WG recommended two schedule options: 3-4 dose 
early age schedule or 2-dose late schedule.


– The WG agreed that wP Hexavalent could fit-in any of the existing primary 
series of IPV only schedules.


 nOPV2


– The WG agreed with the transition from initial use to wider use 


– The WG considered the additional studies with nOPV2 as important


– The WG agreed with the suggested framework of use of nOPV2 with other 
vaccines
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Covaxin® – Evidence Assessment 
and Recommendations


0


Hanna Nohynek, Rita Helfand, Shalini Desai


Tuesday October 5, 2021
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• Bharat Biotech presented to the SAGE COVID-19 WG and SAGE 


members on:


• May 6 and August 12


• Provided review of animal studies, phase I, II, III studies


• Publications for each of these studies 


• Questions and Answers


• Safety presentation on Covaxin Aug 31, 2021


• Input to WG and SAGE deliberations


1


Evidence Review and Assessment for Covaxin:
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Background for Covaxin:


• A whole virion inactivated SARS-CoV-2 antigen adsorbed to alum and 


formulated with a toll-like receptor 7/8 agonist (Imidazo quinolin gallamide) 


COVID-19 vaccine administered on a 28-day schedule for the prevention of 


COVID-19 disease


• Authorized by the Central Drugs Standard Control Organisation (CDSCO) in 


India on January 4, 2021 


• Authorized by 14 countries/jurisdictions for use in adults ≥18 years


• Over 70 million doses have been distributed to the public domestic and 


overseas markets


• WHO EUL status pending


Session4.1_Nohynek


SAGE meeting October 2021 3







3


Evidence Assessment for Covaxin and 
Recommendations:


The SAGE Working Group specifically considered the following questions:


1. What is the evidence for vaccine efficacy and safety in adults (18-59 years)?


2. What is the evidence for efficacy and safety for certain comorbidities and 


health states?


3. What is the evidence for use in older age groups? 


4. GRADEing of the evidence assessment
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Evidence Assessment, Efficacy:


Group/Subgroup COVAXIN


Cases (n)


Placebo 


Cases(n)


Vaccine Efficacy 


(95%CI)


All trial participants 24 (8471) 106 (8502) 78% (65–86)


Excluding Delta 


variant participants


11 (8460) 69 (8433)
84% (71-93)


18-59 yrs 19 (7578) 90 (7537) 79% (66–88)


≥60 yrs 5 (893) 16 (965) 68% (8–91)


Participants with Co 


Morbidities
12 (2328) 37 (2518) 66% (34-84)


Reference: Ella R. et al. Efficacy, safety, and lot to lot immunogenicity of an inactivated SARS-CoV-2 vaccine (BBV152): a, double-blind, randomised, controlled 
phase 3 trial.  (pre print posted July 2,2021). https://www.medrxiv.org/content/10.1101/2021.06.30.21259439v1.full.pdf


Session4.1_Nohynek


SAGE meeting October 2021 5







5


Covaxin® – Recommendations from 
the WHO Global Advisory Committee 
on Vaccine safety


5


 Rita Helfand
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WHO Global Advisory Committee on Vaccine 
safety subcommittee meeting


31 August 2021 meeting


Covaxin has been used widely in Iran, Paraguay and India. GACVS subcommittee 


reviewed data on Covaxin from India, which has administered  over 77 million 


doses (24 September 2021).


Recommendations were issued to SAGE on 13 September Monday 2021
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Vaccination of Pregnant women started – 2 July 2021


Health Care 


Workers
(Approx.  10 


million)


Front line 
Workers


(Approx. 10 
million)


Prioritized 
Groups: 


≥60 years and 


45 – 59 years 
with comorbid 


conditions


Prioritized 
Group:


≥45 years age 


Prioritized 
Group:


>18 years age 


1 March 16 January 2 February 1 April 
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1 May 


• Two main vaccines used in India: Covishield (AZ/SII), Covaxin; ratio of use 9:1 (Covishield:Covaxin)


• Information on vaccine coverage can be obtained from https://dashboard.cowin.gov.in/


• No available information on number of 1st and 2nd doses of Covaxin administered; or information on doses per age group


COVID-19 Vaccine Distribution strategy in India
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Summary of AEFI Data presented to GACVS for COVAXIN:


Key take-aways


 Based on data presented from India: 


 no serious safety concerns are identified so far with 


this vaccine.


 Overall: reassuring


 However assessment limited by:


 underreporting 


 lack of reporting of adverse events beyond 7 days. 
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Active surveillance: 


• cohort event monitoring (WHO India)


• population based sentinel AEFI surveillance (10 sites, INCLEN) 


• Sentinel Surveillance for AESIs (AEFI Section)


Pregnancy studies: 


• cohort event monitoring (20 sites, INCLEN)


Upgrade of reporting tools (Co-WIN SAFE-VAC, MoHFW)


o AEFI self-reporting module for reporting directly by beneficiaries


Planned safety activities:
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SARS-CoV-2  VACCINE 


CANDIDATE  BBV152 


(                               )


Dr. Raches Ella, MBBS, MS


Clinical Lead-Medical Affairs
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www.bharatbiotech.com


PRODUCT PROFILE 


18 & above (Clinical trials have been completed in 18 to 2 


years age population)


Session4.2_Ella


SAGE meeting October 2021 2







www.bharatbiotech.com


Algel-IMDG is a NIH Funded Project


COVAXIN®’s ADJUVANT – IMDG CHEMISORBED ONTO ALUM = ALGEL-IMDG
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ALGEL Vs ALGEL-IMDG


References:


1.He P, Zou Y, Hu Z. Advances in aluminum hydroxide-based adjuvant research and its mechanism. Human vaccines & immunotherapeutics 2015; 11(2): 477-88.


2.Delgado MF, Coviello S, Monsalvo AC, et al. Lack of antibody affinity maturation due to poor Toll-like receptor stimulation leads to enhanced respiratory syncytial virus disease. Nature


medicine 2009; 15(1): 34-41.


3.Philbin VJ, Dowling DJ, Gallington LC, et al. Imidazoquinoline Toll-like receptor 8 agonists activate human newborn monocytes and dendritic cells through adenosine-refractory and


caspase-1-dependent pathways. J Allergy Clin Immunol 2012; 130(1): 195-204.e9.


4.Shukla NM, Salunke DB, Balakrishna R, Mutz CA, Malladi SS, David SA. Potent Adjuvanticity of a Pure TLR7-Agonistic Imidazoquinoline Dendrimer. PLOS ONE 2012; 7(8): e43612.


5.Ganneru B, Jogdand H, Dharam VK, et al. Evaluation of Safety and Immunogenicity of an Adjuvanted, TH-1 Skewed, Whole Virion InactivatedSARS-CoV-2 Vaccine - BBV152. bioRxiv 2020:


2020.09.09.285445.
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COVAXIN® PROGRESS
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SUMMARY OF CLINICAL TRIALS REPORTING TO DATE
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Phase 3 efficacy - Objectives
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Primary Endpoint Case Definition


Positive 


validated 


RTPCR 


in 


central/Local 


laboratory


= +


2 or more 


of these symptoms


Fever New cough Myalgia/


Fatigue


Chills Headache
Nausea/Vo


miting


Sore throat Diarrhea
Congestion


/ Runny 


Nose 
Baseline 


+
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Severe COVID-19 Endpoint


Based on FDA Guidance document


Positive 


validated 


RTPCR 


in 


central/Local 


laboratory


= +


Respiratory rate 


>30/min, heart 


rate >125/min, 


SpO2<93%


Respiratory 


failure
Evidence of 


shock


Acute renal, 


hepatic, or 


neurologic 


dysfunction


Admission 


to an ICU Death


Baseline 


+


1 or more 


of these symptoms
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Three Categories of Sites evaluating the same primary 


endpoint but different secondary endpoints


1 month after dose-2


Active surveillance every 15 days +


Monthly On-site Asymptomatic PCR testing


M2 M3 M4 M5 M6


Active surveillance every 15 days begins 14 days after the 2nd dose


1 month after dose-2


Active surveillance every 15 days +


Monthly On-site Asymptomatic PCR testing + Immunogenicity 


Category 2 Sites


N=8,721 


participants


Category 3 Sites


N=600


participants


Category 1 Sites


N=16,477


participants 


M2 M3 M4 M5 M6
M9/12
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Demographics


BBV152


N=12899


Placebo


N=12899


n (%) n (%)


Age, years (Min, Max) 18, 92 19, 97


≥60 years, n (%) 1348 (10.5) 1402 (10.9)


≤60 years, n (%) 11551(89.5) 11497(89.1)


Pre-existing medical conditions n (%) 3442 (26.7) 3623 (28.1)


Stable cardiovascular disease 557 (4.3) 523 (4.1)


Stable respiratory disease 126 (1.0) 170 (1.3)


Controlled Diabetic 706 (5.5) 735 (5.7)


Stable Liver Disease 25 (0.2) 28 (0.2)


Severe Obesity (BMI>35) 56 (0.4) 94 (0.7)


Other stable co-morbid condition 839 (6.5) 910 (7.1)


Multiple risk categories 458 (3.6) 497 (3.9)


No difference in baseline characteristics
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Demographics


COVID- Screening at Baseline BBV152


N=12899


Placebo


N=12899


n (%) n (%)


Anti IgG SARS-CoV-2 positivity (prior to allocation) n 


(%)


3932 (30.5) 3886 (30.2)


PCR SARS-CoV-2 positivity (prior to allocation) n (%) 108 (0.8) 105 (0.8)


No difference in baseline characteristics


These COVID +ve participants were excluded from per protocol efficacy analysis 
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Kaplan Meier Plot: First occurrence of virologically confirmed (RT-


PCR positive) symptomatic cases of COVID-19 (per-protocol set)
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First COVID-19 Occurrence From 14 Days After Dose 2 


Phase 3 Efficacy – Final Analysis


BBV152 


N=8471


Placebo


N=8502


Efficacy Endpoint


n Rate % n Rate %


VE (%) (95% CI)


First symptomatic 


COVID-19 occurrence 


>14 days after Dose 2


24 0.28% 106 1.25% 77.8 65.2,86.4


First severe COVID-19 


occurrence >14 days 


after Dose 2


1 0.01% 15 0.18% 93.4 57.1, 99.8
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Asymptomatic COVID-19 


Occurrence From 14 Days After Dose 2 


BBV152 


N=3248


Placebo


N=3041


Efficacy Endpoint n Rate n Rate VE (%) (95% CI)


Asymptomatic COVID-19


occurrence >14 days after Dose 2


13 0.40% 33 1.09% 63.6 29.0, 82.4


Symptomatic + Asymptomatic 


COVID-19 occurrence >14 days 


after Dose 2


19 0.58% 56 1.84% 68.8 46.7, 82.5


1 month 


after dose-2


Monthly On-site Asymptomatic PCR testing in 6,289 per-protocolparticipants 


2 months 3 months 4 months 5 months 6 months


28 days
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Secondary Efficacy


Efficacy Endpoint BBV152/COVAXIN™


Cases (N) Person-yrs


Placebo Cases (N) Person-


yrs
Vaccine efficacy (CI)


Gender


Male 18 (5703)


1014.9


63 (5671)


985.5


72.3% 


(52.5-84.5)


Female 6 (2768)


492.5


43 (2831)


492.7


86.0% 


(67.1-95.1)


Age group (yrs) 


18-60 19 (7578)


1352.5


90 (7537)


1318.4


79.4%


(66·0–88·2)


≥60 5 (893) 


155.0


16 (965)


159.8


67.8%


(8·0–90·8)


Comorbidity, presence


Yes 12 (2328)


371.9


37 (2518)


387.3


66.2%


(33.8-84.0)


No 12 (6562)


1214.9


78 (6412)


1168.2


85.2% 


(72.7-92.7)
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Swab processing for variants


Active surveillance every 15 days begins 14 days 


after the 2nd dose


RTPCR in 


central/local 


laboratory


Sequencing in 


central 


laboratory


79 Swab Samples


Genome Sequenced in Central Lab
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Variant Efficacy


BBV152 


N=8471


Placebo


N=8502


Efficacy Endpoint n Rate n Rate VE (%) (95% CI)


Delta Variant (B.1.617.2)


Symptomatic COVID-19


13 0.15 37 0.44 65.2 (33.1, 


83.0)


Kappa variant (B.1.617.1 ) 1 0.01 10 0.12 90.1 (30.4,


99.8)


Alpha Variant (B.1.1.7 ) 1 0.01 3 0.04 - -


Others 0 0 4 0.04 - -
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Safety
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Proportion of All AEs between groups were similar


BBV152 Placebo


(N = 12,879) (N = 12,874)


Events Participants Events Participants


m n (%) m n (%)


All Adverse Events 2930
1597


(12·4)
3029


1597


(12·4)


Solicited AEs


Any solicited AE 1949
1223


(9·5)
1720


1136


(8·8)


Solicited AE within


7 days post dose 1
1151


809


(6·3)
994


702


(5·5)


Solicited AE within


7 days post dose 2
798


568


(4·4)
726


548


(4·3)


Unsolicited AEs 981
489


(3·8)
1309


609


(4·7)


Serious Adverse Events 40
39


(0·30)
66


60


(0·47)


All Medically Attended Adverse


Events (MAAEs)
475


301


(2·3)
548


319


(2·5)


All Adverse Events of Special


Interest (AESI)
23


23


(0·18)
23


23


(0·18)


All Ongoing AEs 63
41


(0·32)
93


59


(0·46)
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Severe COVID-19 SAEs 


Severe Symptomatic COVID-19 16 1/8473 (0.01) 15/8505 (0.18) 93.3 (56.5, 99.8)


BBV152 Placebo VE
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Overall Deaths
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Notable Safety Findings


No cases of 


o Bell`s palsy 


o Thromboembolic events 


o Guillain-Barre Syndrome 


o Seizure


o Myocarditis


o Pericarditis 


o Anaphylaxis
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Phase-III conclusions
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Phase 2 Amended to include a booster regimen: Double Blind Placebo RCT


Interim 


Results


Available


PBMCs from 20 subjects were used to analyze CMI responses. Whereas all sera samples can be analyzed for MNT50.
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Live Virus Neutralization (D614G) MNT50


Vaccine Dose


BEI
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Licensed formulation of COVAXIN (6ug) demonstrated persistence of 


Nabs till 6 months post dose-2 (sero-naive individuals)
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Cell mediated Responses 


(6 months post dose 2)


 Long term T cell memory response up to 6months indicated by the:


 Presence of both effector and central CD4+ T cell memory.


 Presence of CD8+ TEMRA population indicates the cytotoxic function against pathogen
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Cell mediated Responses 


(6 months post dose 2)


 Memory B cell responses were evaluated using ELISpot assay.


 Memory B cells secreting IgG antibody was observed indicating the presence of B cell memory


response.
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Summary


Humoral Immunity: 


o A decline in neutralizing antibodies was observed


o Neutralizing antibodies persisted till 6 months after the second dose


o 90% of participants (at 6 month after dose 2) had detectable neutralizing responses (above LOD)


Cell Mediated Immunity: 


o T & B cell memory responses persisted till 6 months after dose 2


o Presence of antigen specific Central (CD45RA-CCR7+) & effector memory (CD45RA-CCR7-) CD4+ T cell phenotype 


indicated the anti-viral activity, which was earlier demonstrated by the release of cytokines such as IFNγ, TNF-α etc.


o Presence of antigen specific CD8+ TEMRA phenotype may also suggest the generation of long term immunity. 


Session4.2_Ella


SAGE meeting October 2021 31







www.bharatbiotech.com


Planned Studies


Study Objectives Cohort Participants 


n


Study Status


Phase2


(Immunogenicity/Safety)


Heterologous 


Booster dose


n=608 Study has been initiated


Phase 4


Safety/ Immunogenicity


HIV n=200 Protocol being submitted


Phase 3


Safety/Immunogenicity


Pregnancy n=500 Protocol being submitted


Phase 4 


Safety/Immunogenicity


Previously 


vaccinated (Ad 


vector, mRNA)


N=600 Protocol being submitted


Phase 4


Co-administration with 


Influenza


Adults n=TBD Protocol being drafted
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• As per the data (from 16th January to 22nd September) received from MOHFW, Govt. of INDIA:


 Throughout the country, a total of 379099 doses were administered to pregnant women till 22 


Sep 2021.


 Total 13 AEFI’s reported till 26th Sep 2021


 7 were minor cases


 6 were serious adverse events (hospitalizations)


 All the subjects were recovered


• Causality assessment of all these events by National AEFI Committee is under process 


• One death reported till date
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Effectiveness of COVAXIN against Hospitalizations and Mortality due to COVID-19, 
Apr- Aug 2021; A Report of ICMR India


Vaccine effectiveness in reducing Deaths


COVAXIN 


doses 


Person -week 


time (per 


million)


Number of 


COVID-19 Deaths  


(per million)


Incidence of COVID-


19 Deaths (per 


million) 


Rate ratio (95% CI) 
Vaccine effectiveness 


(95% CI)  


0 11814. 97 0.17 14.02 1


2 169.53 0.000089 0.52 0.04 (0.03-0.05) 96.3% (95.4-96.9) 


Vaccine Effectiveness in reducing Hospitalizations


COVAXIN 


doses 


Person week 


time (per 


million)


Number of 


COVID-19 


Hospitalization 


(per million) 


Incidence of COVID-


19 Hospitalization 


(per million) 


Rate ratio (95% CI) 
Vaccine effectiveness 


(95% CI) 


0 11814. 97 3.03 256.32 1


2 169.53 0.005121 30.21 0.117 (0.114- 0.121) 88.2% (87.9-88.5) 
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Risk Mitigation Plan


Important identified


risks


Anaphylaxis;


No cases of severe allergic reactions (anaphylaxis) were reported in Phase 1, 2


& 3 clinical trials


However, 3 cases of allergic (hypersensitivity) reactions have been reported


after vaccine roll-out under Emergency use approval (98 million doses)


Important potential


risks


Vaccine-Associated Enhanced Disease (VAED), including Vaccine-Associated


Enhanced Respiratory Disease (VAERD)


Although there is a theoretical potential risk for vaccine-associated enhanced


disease (VAED) including vaccine-associated enhanced respiratory disease


(VAERD) after vaccination, no such cases have been reported so far in the clinical


trials or from the vaccine recipients after approval of the vaccine under


emergency use authorization


Missing information Use in pregnancy


Long term safety and efficacy


Use in immunocompromised subjects Interaction with other vaccines.


Use in frail subjects with unstable health conditions and co-morbidities (e.g.


chronic obstructive pulmonary disease (COPD), diabetes, chronic neurological


disease, cardiovascular disorders)


Use in subjects with autoimmune or inflammatory disorders
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BBV152 Meets International Guidelines


Nonclinical data supports vaccine effectiveness and safety


Phase 1 and 2 data support safety and persistent immunogenic responses


Meets all safety data expectations (2 months after second dose for 25,800 participants)


Sufficient cases of severe COVID-19 to severe efficacy


Final Efficacy (78%) and Delta (65%)


Neutralization data published against Alpha, Beta, Delta


Vaccine’s benefits outweigh its risks based on well-designed Phase 3 clinical trial


Demonstrated safety and immunogenicity in pediatric cohorts


Robust AEFI system in-place


Post Marketing safety underway


Trials in HIV infected, pregnant individuals are being planned
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Publications


No Study (DOI) Title Journal


1. Phase 3 Human Clinical Trial


https://doi.org/10.1101/2021.06.30.21259439


Efficacy, safety, and lot to lot immunogenicity of an inactivated 


SARS-CoV-2 vaccine (BBV152): a, double-blind, randomised, 


controlled phase 3 trial


2. Phase 2 Human Clinical Trial


https://doi.org/10.1016/S1473-3099(20)30942-7


Safety and immunogenicity clinical trial of an inactivated SARS-CoV-


2 vaccine, BBV152 (a phase 2, double-blind, randomised controlled 


trial) and the persistence of immune responses from a phase 1 


follow-up report


3. Phase 1 Human Clinical Trial


https://doi.org/10.1016/S1473-3099(21)00070-0


Safety and immunogenicity of an inactivated SARS-CoV-2 vaccine, 


BBV152: a double-blind, randomised, phase 1 trial.


4. Neutralization of Beta and Delta variant of concern


https://doi.org/10.1093/jtm/taab104


Neutralization against B.1.351 and B.1.617.2 with sera of COVID-


19 recovered cases and vaccinees of BBV152


5. Neutralization of Alpha Variant


https://doi.org/10.1093/jtm/taab051


Inactivated COVID-19 vaccine BBV152/COVAXIN effectively 


neutralizes recently emerged B 1.1.7 variant of SARS-CoV-2


6. Neutralization of Double mutant (B.1.617)


https://doi.org/10.1093/cid/ciab411


Neutralization of variant under investigation B.1.617 with sera of 


BBV152 vaccinees


7. Hamster Efficacy Study


https://doi.org/10.1016/j.isci.2021BBV152-UK .102054


Immunogenicity and protective efficacy of BBV152, whole virion 


inactivated SARS- CoV-2 vaccine candidates in the Syrian hamster 


model.


8. Non-Human Primate Efficacy Study


https://doi.org/10.1038/s41467-021-21639-w


Immunogenicity and protective efficacy of inactivated SARS-CoV-2 


vaccine candidate, BBV152 in rhesus macaques


9. Preclinical Safety and Immunogenicity


https://doi.org/10.1016/j.isci.2021.102298


Th1 Skewed immune response of Whole Virion Inactivated SARS-


CoV-2 Vaccine and its safety evaluation


10. Neutralization of Brazil variant of concern P2 (B.1.1.28)


https://academic.oup.com/jtm/advance-


article/doi/10.1093/jtm/taab077/6277044


Neutralization of B.1.1.28 P2 variant with sera of natural SARS-CoV-


2 infection and recipients of BBV152 vaccine
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October 5, 2021


COVID-19 vaccines: 
Additional vaccine doses
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 Policy question 1: Are additional doses indicated for 
Immunocompromised Persons to improve the immune response to the 
primary series?


 Policy question 2: Are additional doses indicated for older persons who 
have received 2 doses of the inactivated COVID-19 vaccine


Agenda
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40 countries have already confirmed a COVID-19 vaccine 
boosters/additional doses


21


31


7


7


 Countries providing boosters/


additional doses


 Total confirmed Countries with boosters 


confirmed but not yet 


started


 2


 30


 10  40


 2


 UMIC LIC  LMIC  HIC


Status of COVID-19 booster / additional dose administration, # of countries 


Key take-aways


DATA AS OF SEP 22, 2021


 30 countries already 
started administering 
boosters/ additional 
doses as of Sep. 22:


‒ 2/3 of these, are HICs 


‒ 2 LMICs: Indonesia & 


Cambodia, both for 
HCWs only


‒ UAE was the 1st 


country to start a 
booster programme in 


May 2021


 10 HICs confirmed a 
booster programme but 
have not started it yet


 At least 11 other 
countries are 
considering a booster 
programme


INDICATIVE // NON-EXHAUSTIVE


PLEASE NOTE: WHO DOES NOT RECOMMEND ANNUAL BOOSTER SHOTS 
AND HAVE CALLED FOR A TWO-MONTH VACCINE BOOSTER MORATORIUM
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Which target groups are / will soon be receiving
the 3rd doses / booster doses ?
 Information from the 40 countries as of 22 September


• Elderly


Age cut offs vary: 50+ / 60+ / 65+ / 70+ / 80+ / 86+


• Immune compromised


• Health care workforce


• Both homologous / heterologous schedules are used


• Time interval from (1st) 2nd dose to 3rd dose varies


depending on the target group
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At least 23M booster doses have been administered globally


 Turkey


 Malta


 Cambodia


 World


 Israel


 Uruguay


 Dominican Republic


 USA


 0,44


 0,79


 Chile


 Hungary


 Thailand


 0


 France


 Luxembourg


 Germany


 Serbia


 Iceland


 Cuba


 10,57


 2,24


 3,10


 2,69


 0,85


 0,84


 0,65


 0,62


 0,54


 0,42


 0,05


 0,01


 0,01


 0,01


 Italy


 23,84


 Total number of booster doses administered, #M doses


 Source: Our Word in data (data extracted on Sept. 22; latest data available for each country)


Note: At least 13 other countries have reportedly started 
administering booster doses (UAE, Bahrain, Russia, Indonesia, 
Lithuania, UK, Sweden, China, Singapore, Czech Republic, Qatar, 
Puerto Rico, Denmark) but specific data related to the number of 
booster doses administered is not available


INDICATIVE // NON-EXHAUSTIVE


PLEASE NOTE: WHO DOES NOT RECOMMEND ANNUAL BOOSTER SHOTS 
AND HAVE CALLED FOR A TWO-MONTH VACCINE BOOSTER MORATORIUM  At least 17 


countries have 
started 
administering 
booster doses


 ~24M booster 
doses have been 
administered 
globally incl. ~10M 
in Turkey only


 Booster doses 
represent ~0.4% of 
the total number of 
doses administered 
(24M doses out of 
5,950M)


DATA AS OF SEP 22, 2021
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 WHO`s primary objective of SARS-CoV-2 vaccination is preventing hospitalizations and deaths globally


 Robust evidence on waning VE against severe hospitalizations/deaths is still lacking. Current data on well maintained 


VE against severe disease remains encouraging while WHO notes waning VE against mild breakthrough infections


From the global perspective, increasing the first dose coverage globally will have a higher public health impact 


compared to increasing 3rd dose coverage in a small number of countries


 Therefore, WHO called for a moratorium on the use of booster doses until global vaccine coverage targets have been 


reached and more robust data are available on the (1) public health need for a 3rd dose and (2) booster dose 


performance assessments have been conducted


 WHO acknowledges the need for ongoing evaluation of VE over time


 WHO acknowledges that special subpopulations (immune compromised or older persons, for example) will require 


special attention


 References: 1) Updated WHO SAGE booster interim statement, 1 October 2021; 2)  Krause et al. Considerations in boosting COVID-19 vaccine immune 


responses. Lancet 13 Sept 2021
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The WHO stand on additional doses / booster doses
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 Note: The next Extraordinary SAGE meeting in November 11 will look at booster doses in more depth 


 Today`s session will focus on additional doses to enhance the immune 
response to the primary series. 


 Dr Kaslow will elaborate on the difference between a “booster dose” and 
“additional doses”, although we acknowledge that there is overlap.


What is the difference between 
booster dose and “additional 
dose”?
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 Policy question 1: Are additional doses indicated for 
Immunocompromised Persons to improve the immune response to the 
primary series?


 Policy question 2: Are additional doses indicated for older persons who 
have received 2 doses of the inactivated COVID-19 vaccine


Objectives for today is to assess 
the evidence for the need of 
additional doses in 
subpopulations 
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 What is the definition of ICP?--- Sonali Kochhar, 5 min


 What is the evidence of reduced immunogenicity after a primary series in ICP? 


 What is the evidence of reduced VE in ICP who have received the primary series


 What is the evidence of a third dose in ICP, homologous and heterologous? 


 What would be the optimal interval of an additional dose to the previous dose? 


Policy question 1: 
immunocompromised persons 
(ICP) 
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 What is the immunogenicity and efficacy in older persons from RCT? 
What is the VE in older persons from observational studies
What is the evidence on 3rd doses for Sinovac and Sinopharm?
Age cut-off?
Interval to second dose?
Heterologous or homologous 3rd dose?


Policy question 2. Should an additional dose be offered 
to older persons who have received a primary series of 
CoronaVac Sinovac or BIBP-CorV Sinopharm
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Definitions


Immunological: 1o versus 2o immune responses
Adapted from Janeway’s Immunobiology 9th edition


Operational (working): Primary series including 


additional doses versus Booster(s)
Adapted from https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-08-13/03-


COVID-Goswami-508.pdf


exposed individual


Primary immune response: The adaptive immune response in 
an individual upon first exposure to a specific antigen.


Secondary immune response: The adaptive immune response 
in an individual upon second or subsequent exposure to a 


specific antigen. (Compared to the primary response, the 
secondary (anamnestic) response, which is generated by 


reactivation of memory lymphocytes, is faster, higher, and longer 
lasting.)


Primary series: One or more vaccine doses administered to achieve an 
initial sufficient protective immune response rate in a vaccinated 


population for a defined period. Certain subpopulations may require an 
extended primary series with one or more additional doses.  


Booster dose(s): One or more vaccine dose(s) administered to restore 
a sufficient protective immune response rate in a vaccinated 


population that achieved an initial sufficient immune response rate but 
with time (e.g., through waning immunity and/or new variants) has fallen 


below a rate deemed sufficient in the vaccinated population. 


vaccinated population
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Should an additional dose of COVID-19 vaccine be 
administered to immunocompromised persons?


Dr Sonali Kochhar (University of Washington) 
Dr Keipp Talbot (VUMC) 


Dr Edward Parker (WHO)


SAGE Meeting 
5th October 2021
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Overview


(1) Definition of immunocompromised persons (ICPs)


(2) Rapid review methodology


(3) What is the evidence of reduced immunogenicity after a primary vaccine series 
in ICPs?


(4) What is the evidence of reduced VE after a primary vaccine series in ICPs?


(5) What is the evidence in support of an additional dose in ICPs? 


(6) What is the optimal timing of the additional dose?
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Defining immunocompromised populations


Aim


Provide a definition of moderately or severely ICPs who could be considered for an additional dose of COVID-
19 vaccine


Approach


• Search of PubMed on 10th September 2021, limited to articles in English


• Second manual search through snowballing the reference list of eligible articles to identify additional articles


• Grey literature search preformed in Google, Google Scholar, and national vaccine advisory committee sites 
using combination of terms


(("Coronavirus"[Mesh] OR "Coronavirus Infections"[Mesh] OR "coronavirus"[tiab] OR "coronaviruses"[tiab] OR 
"nCoV"[tiab] OR "COVID"[tiab] AND ("Vaccines"[Mesh] OR "vaccine"[tiab] OR "vaccines"[tiab] OR "vaccination"[tiab] 
OR "vaccinations"[tiab] OR "immunization"[tiab] OR "immunizations"[tiab] OR "immunisation"[tiab] OR 
"immunisations"[tiab]) AND (("Immunocompromise"[Mesh] OR "Immunocompromise"[tiab] OR 
"Immunocompromised"[tiab] OR "Immunosuppress"[tiab] OR "Immunosuppressed"[tiab] OR 
"Immunodeficient"[tiab]) NOT (Comment[ptyp] OR Editorial[ptyp] OR Letter[ptyp] OR News[ptyp] OR Newspaper 
Article[ptyp]) NOT ("animals"[Mesh] NOT "humans"[Mesh]) AND English[lang])


(Immunocompromise OR Immunosuppress OR Immunodeficient) AND (COVID-19 OR Coronavirus) AND (vaccine 
OR vaccination OR immunization OR immunisation) AND (booster OR third dose OR 3rd dose OR additional dose 
OR primary series)
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Defining immunocompromised populations


GroupGroupGroupGroup DetailsDetailsDetailsDetails


Active cancer Active cancer Active cancer Active cancer • Active immunosuppressive treatment for solid tumor or hematologic 
malignancy (including leukemia, lymphoma, and myeloma), or within 12 
months of ending such treatment


Transplant recipientsTransplant recipientsTransplant recipientsTransplant recipients • Receipt of solid-organ transplant and taking immunosuppressive therapy
• Receipt of stem cell transplant (within 2 years of transplantation, or taking 


immunosuppressive therapy)


Immunodeficiency Immunodeficiency Immunodeficiency Immunodeficiency • Severe primary immunodeficiency 
• Chronic dialysis


HIV/AIDSHIV/AIDSHIV/AIDSHIV/AIDS • HIV/AIDS with a current CD4 count of <200 cells/µl and/or lacking viral 
suppression


ImmunosuppressivesImmunosuppressivesImmunosuppressivesImmunosuppressives • Active treatment with immunosuppressives causing significant 
immunosuppression (including high-dose corticosteroids), alkylating agents, 
antimetabolites, transplant-related immunosuppressive drugs, cancer 
chemotherapeutic agents, tumor-necrosis factor (TNF) blockers, and other 
drugs that are significantly immunosuppressive or have received in the 
previous 6 months immunosuppressive chemotherapy or radiotherapy


Definition of ICPs included in recommendation


• Over 120 articles and guidance documents reviewed (including guidance from USA, UK, France, Canada, 
Austria, Israel, Belgium, Germany, Lithuania, Slovenia, Serbia, Hungary)


• High degree of homogeneity in conditions considered moderately or severely immunocompromised to 
be offered a third dose of COVID-19 vaccines
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Overview


(1) Definition of immunocompromised persons (ICPs)


(2) Rapid review methodology


(3) What is the evidence of reduced immunogenicity after a primary vaccins series 
in ICPs?


(4) What is the evidence of reduced VE after a primary vaccine series in ICPs?


(5) What is the evidence in support of an additional dose in ICPs? 


(6) What is the optimal timing of the additional dose?


Session4.4_Kachhar_Talbot_Parker


SAGE meeting October 2021 5







COVID-19 vaccine response in ICPs: review methodology


Search themes


COVID-19 + Vaccines + ICPs + Additional doses


349 – vaccine response in ICPs
256 – RNA
6 – Vectored
9 – Inactivated
78 – Multiple (mostly        


RNA/Vectored)


(Last updated: 29th September 2021)


23 – additional dose in ICPs
18 – RNA
5 – Multiple (RNA/Vectored)


Articles included in evidence synthesis


(1) All articles on additional doses in ICPs (n = 23)


(2) All articles on vaccine effectiveness in ICPs (n = 7)


(3) All articles on immunogenicity for inactivated EUL COVID-19 vaccines in ICPs (n = 8)


(4) Selected articles on immunogenicity for vectored EUL COVID-19 vaccines in ICPs (illustrative subset)


A review of immunogenicity for RNA EUL COVID-19 vaccines in ICPs has recently been reported by ACIP (slide 5) and was not 
repeated here


2,621 records identified
2,333 in MEDLINE
283 in medRxiv
5 in reference lists/grey literature


Target study profile


(1) N > 10 ICPs reported


(2) Studies of safety, immunogenicity, and 
efficacy/effectiveness in ICPs


(3) Studies of additional dose in ICPs
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Overview


(1) Definition of immunocompromised persons (ICPs)


(2) Rapid review methodology


(3) What is the evidence of reduced immunogenicity after a primary vaccine series 
in ICPs?


(4) What is the evidence of reduced VE after a primary vaccine series in ICPs?


(5) What is the evidence in support of an additional dose in ICPs? 


(6) What is the optimal timing of the additional dose?
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COVID-19 vaccine immunogenicity in ICPs: RNA vaccine


Percentage response after 2 RNA vaccine doses in ICPs


Studies that compared response after 1st and 2nd dose demonstrated less robust response after dose 1
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• Pooled analysis of 63 studies


• Presented to Advisory Committee on Immunization Practices (13th August 2021, Dr Kathleen Dooling)


• Different antibody assays/thresholds adopted to define serological response


https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-08-13/02-COVID-Dooling-508.pdf
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COVID-19 vaccine immunogenicity in ICPs: non-RNA vaccines


Immunogenicity of inactivated vaccines


• Reduced antibody response to SinoVac-Coronavac/Sinopharm-BIBP reported in association with: 


o Rheumatic disease (Medeiros-Ribeiro et al; Nature Med)


o Cancer (Keracin et al; Future Oncol)


o Solid organ transplant (Bruminhent et al; medRxiv)


o Hemodialysis (Holt et al; Nephrology)


Immunogenicity of vectored vaccines


• Reduced antibody response to ChAdOx1-S/Ad26.COV2.S reported in association with: 


o Solid organ transplant (Boyarsky et al; Transplantation)


o Immunosuppressive therapy (Kennedy et al; Gut)


o Hematologic malignancy (Parry et al; Blood Cancer Journal)


• Smaller evidence base than RNA vaccines, but consistent trend towards reduced immunogenicity relative to non-
ICP controls across vaccine platforms and ICP subgroups
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Overview


(1) Definition of immunocompromised persons (ICPs)


(2) Rapid review methodology


(3) What is the evidence of reduced immunogenicity after a primary vaccine series 
in ICPs?


(4) What is the evidence of reduced VE after a primary vaccine series in ICPs?


(5) What is the evidence in support of an additional dose in ICPs? 


(6) What is the optimal timing of the additional dose?
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COVID-19 vaccine response in ICPs: real-world effectiveness


Study
ICP 
groupa Country Design Vaccine(s) Outcome


Vaccine effectiveness (95% CI)


ICP Non-ICP Overall


Tenforde et al; 
Clin Infect Dis


IC/IS USA Case–control 2 x mRNA Hospitalisation 59 (12–81) 91 (86–95) 87 (81–91)


Tenforde et al; 
MMWR 


IC/IS USA Case–control 2 x mRNA Hospitalization 63 (44–76) 90 (87–92) 86 (82–88)


Chodick et al;
Clin Infect Dis


IC/IS Israel Cohort 2 x BNT162b2 Symptomatic 75 (44–88) n.r. 94 (87–97)


Khan et al; 
Gastroenterol 


IBD USA Cohort 2 x mRNA Severe 70 (n.d.) n.r. n.r.


Chemaitally et 
al; medRxiv


KT Qatar Cohort 2 x mRNA Severe/fatal 72 (0–91) n.r. n.r.


Whitaker et al;
PHE preprint


IC/IS UK Cohort


2 x BNT162b2 Symptomatic 73 (34–89) n.r. 93 (86–97)b


2 x ChAdOx-1 S Symptomatic 75 (19–92) n.r. 78 (70–84)b


Polinski et al;
medRxiv


IC/IS USA Cohort 1 x Ad26.COV2.S


Symptomatic 64 (57–70) 79 (78–81) 79 (77–80)


Hospitalization 68 (54–77) 83 (80–85) 81 (79–84)


59–75% 79–91% 78–94%


IBD, inflammatory bowel disease; IC/IS, immunocompromised or immunosuppressed; KT, kidney transplant.
a Specific definitions for IC/IS varied by study, but typically included some combination of the following: solid organ/hematologic cancer,
HIV/AIDS, congenital immunodeficiency syndrome, solid organ transplant, receipt of immunosuppressive therapy, advanced kidney
disease, and/or IBD.
b Subset aged 16–64y used as reference.
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COVID-19 vaccine response in ICPs: real-world effectiveness


Breakthrough cases


RNA-vaccinated ICPs made up ≥40% of hospitalized breakthrough cases during observational 
studies in USA1 and Israel2, despite making up a small fraction of this in the general population


1 Tenforde et al (2021); Clin Infect Dis
2 Brosh-Nissimov et al (2021); Clin Microbiol Infect


Session4.4_Kachhar_Talbot_Parker


SAGE meeting October 2021 12







Overview


(1) Definition of immunocompromised persons (ICPs)


(2) Rapid review methodology


(3) What is the evidence of reduced immunogenicity after a primary vaccine series 
in ICPs?


(4) What is the evidence of reduced VE after a primary vaccine series in ICPs?


(5) What is the evidence in support of an additional dose in ICPs? 


(6) What is the optimal timing of the additional dose?
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COVID-19 vaccine response in ICPs: additional dose
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23 studies reporting on additional doses in ICPs


• Total N: Total N: Total N: Total N: 1,807


• Study type: Study type: Study type: Study type: cohort (n = 21) and RCTs (n = 2)


• Location: Location: Location: Location: primarily in Europe (n = 19)


• Vaccine: Vaccine: Vaccine: Vaccine: RNA (n = 18) and mixed RNA/vector (n = 5)


• ICP group: ICP group: ICP group: ICP group: solid organ transplants (n = 13), dialysis (n = 5), 
cancer (n = 3), and other (n = 2)


BNT, BNT162b2; CAN, cancer; DIAL, dialysis; MOD, mRNA-1273; RCT, randomized controlled trial; SOT, 
solid organ transplant.
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COVID-19 vaccine response in ICPs: additional dose


Study
ICP 
group


Country Design Vaccine N
Interval, 1o


to additional 
(m)


Endpoints


S B T


Del Bello et al; Am J Transplant SOT France Cohort BNT 396 2


Masset et al; Kidney Int SOT France Cohort BNT 136 2


Kamar et al; NEJM SOT France Cohort BNT 101 2


Chavarot et al; Am J Transplant SOT France Cohort BNT 97 2


Stumpf et al; Transplantation SOT Germany Cohort BNT 71 2


Massa et al; SSRN preprint SOT France Cohort BNT 61 1


Charmetant et al; medRxiv SOT France Cohort BNT 66 n.r.


Peled et al; J Heart Lung Transplant SOT Israel Cohort BNT 96 6


Westhoff et al; Kidney Int SOT Germany Cohort BNT 10 2


Frantzen et al; Nephrol Dial Tr DIAL France Cohort BNT 88 2/3


Espi et al; medRxiv DIAL France Cohort BNT 75 ≤3


Ducloux et al; Kidney Int DIAL France Cohort BNT 55 n.r.


Longlune et al; Nephrol Dial Tr DIAL France Cohort BNT 12 1


Bensouna et al; Am J Kidney Dis DIAL France Cohort BNT 69 2


Re et al; medRxiv CAN France Cohort BNT 43 3


Gounant et al; medRxiv CAN France Cohort BNT 30 ≥1


Benotmane et al; JAMA SOT France Cohort MOD 159 2


Hall et al; NEJM SOT Canada RCT MOD 60 2


Greenberger et al; Cancer Cell CAN USA Cohort Mixed 49 3


Connolly et al; Ann Rheum Other USA Cohort Mixed 18 3


Werbel et al; Ann Intern Med SOT USA Cohort Mixed 30 2


Schrezenmeier et al; medRxiv SOT Germany Cohort Mixed 25 2/4


Bonelli et al; medRxiv Other Austria RCT Mixed 60 ≥1
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B, B-cell response; BNT, BNT162b2; CAN, cancer; DIAL, dialysis; MOD, mRNA-1273; RCT, randomized 
controlled trial; S, safety; SOT, solid organ transplant; T, T-cell response.
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Reactogenicity of dose 2 (2D) vs dose 3 (3D) in hemodialysis patients


Espi et al; medRxiv 2021; doi 10.1101/2021.07.02.21259913


Study Espi et al; medRxiv


Country France


Vaccine BNT162b2


Population Hemodialysis


N 75


D2–D3 interval 3m


• Reactogenicity profile similar to earlier doses (generally mild and transient)


• No critical side effects requiring hospitalisation


• Results consistent in other studies, butbutbutbut overall N is modest and several observational studies 
only report on SAEs


COVID-19 vaccine response in ICPs: additional dose (reactogenicity)
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RCT of mRNA-1273 vs placebo in vaccinated transplant patients


Hall et al; NEJM 2021; doi 10.1056/NEJMc2111462


Study Hall et al; NEJM


Country Canada


Vaccine mRNA-1273 (MOD)


Population
Solid organ 
transplant


N
120 


(60 MOD/60 PL)


D2–D3 interval 2m


• 1m after D3, RBD-Ig ≥100 U/ml in 33/60 (55%) in MOD group and 10/57 (18%) in PL group


• No grade 3/4 AEs or acute rejection episodes in MOD group


COVID-19 vaccine response in ICPs: additional dose (RCT)
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Cumulative seroconversion in transplant patients


Del Bello et al; Am J Transplant 2021; doi 10.1111/ajt.16775


Study
Del Bello et al; 


Am J Transplant


Country France


Vaccine(s) BNT162b2


Population
Solid organ 
transplant


N 396


D2–D3 interval 1m


• S-Ig prevalence of 1% before D1, 5% before D2, 41% before D3, and 68% after D3 (left panel)


• Includes increase in titres among patients seronegative prior to D3


COVID-19 vaccine response in ICPs: additional dose
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Cumulative seroconversion before and after additional dose


COVID-19 vaccine response in ICPs: additional dose


• 13 studies with paired data


• Continued seroconversion after additional dose 
apparent in SOT and DIAL patients (data lacking 
for other ICP groups)


Response to additional dose in primary series non-responders


• 22 studies with data post D3 in primary series 
non-responders


• De novo seroconversion rate of 25252525––––50% 50% 50% 50% in 
majority of studies 


• Direct comparison across studies challenging due 
to variation in assay, response criteria, patient 
characteristics, and sampling timepoints


CAN, cancer; DIAL, dialysis; SOT, solid organ transplant.
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Overview


(1) Definition of immunocompromised persons (ICPs)


(2) Rapid review methodology


(3) What is the evidence of reduced immunogenicity after a primary vaccine series 
in ICPs?


(4) What is the evidence of reduced VE after a primary vaccine series in ICPs?


(5) What is the evidence in support of an additional dose in ICPs? 


(6) What is the optimal timing of the additional dose?
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COVID-19 vaccine response in ICPs: timing of additional dose


Dose intervals in ICP studies to date


• 1–3m interval in majority of studies


• Optimal timing of additional dose has not been tested 
in ICPs


• Significant non-response rate to primary vaccine 
series alongside high risk of severe disease in ICPs 
provides rationale for shorter interval 
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Summary


• Primary vaccine series offers reduced immunogenicity/VE in ICPs
• Additional dose has reactogenicity profile consistent with earlier doses
• 25252525––––50%50%50%50% of primary series non-responders become seropositive after additional 


dose


• Key knowledge gaps:
o Variation in response across specific ICP subgroups
o VE and duration of protection following additional dose
o Optimal timing of additional dose
o Relative benefits of heterologous vs homologous additional doses 
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Policy question: Is a 3rd dose needed for older persons who have 
received 2 doses of inactivated COVID-19 vaccines?


Dr. David C. Kaslow, PATH
SAGE Meeting 


5th October 2021
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Immunogenicity of the primary series for inactivated vaccines


pre-licensure clinical studies 
(data from the companies)
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Primary series immunogenicity – SinopharmSinopharmSinopharmSinopharm----BIBPBIBPBIBPBIBP


• Trend towards lower nAb GMTs in adults ≥60 y vs 18-59 y for both 0/28-day and 0/21-day schedules
• Duration of nAb titre data limited to 90 days in adults 18–59 y on 0/21-day schedule: no evidence of waning 


nAb GMT


Adults 18–59 years Adults ≥60 years
COVIV-01


0/28-day 
schedule


COVIV-01


0/21-day 


schedule


COVIV-01


0/28-day 


schedule


COVIV-02


0/21-day 
schedule


COVIV-05


Pilot lot


0/21-day 


schedule


COVIV-05 


Commercial


0/21-day 


schedule


COVIV-01


0/28-day 
schedule


COVIV-02


0/21-day 
schedule


Time point N=24 N=42 N=84 N=838 N=585 N=589 N=24 N=42


Before 


vaccination


Seropositive % 


(95%CI)
0 0 0


9


(n.r)
n.r. n.r. 0


14


(n.r.)


GMT


(95%CI)


2.1


(2.0, 2.3)
n.r. n.r.


2.3


(2.2, 2.3)
n.r. n.r.


2.5


(2.1, 2.9)


2.5


(2.1, 3.0)


14 days after 


second dose


Seropositive % 


(95%CI)


100


(n.r.)
n.r. n.r.


100


(99.6,100)


100.0


(99.4,100.0)


99.8


(99.1,100.0)


100


(n.r.)


100


(92, 100)


GMT


(95%CI)
211.2


(159.0, 280.6)
n.r. n.r.


156.2
(149.8,163.0)


143.4


(136.5,150.7)


141.8


(134.7,149.2)
131.5


(108.2, 159.7)


109.7
(97.4, 123.4)


28 days after 


second dose


Seropositive % 


(95%CI)
n.r. n.r. n.r. n.r. n.r. n.r. n.r. n.r.


GMT


(95%CI)


201.2


(149.9,270.0)
233.6


(176.2,309.7)


214.8


(179.2,257.6)
n.r. n.r. n.r. n.r. n.r.


90 days after 


second dose


Seropositive % 


(95%CI)
n.r. n.r. n.r. n.r. n.r. n.r. n.r. n.r.


GMT


(95%CI)
n.r.


285.6
(208.3,391.6)


n.r. n.r. n.r. n.r. n.r. n.r.


Immunogenicity data from product-specific EUL


Neutralizing antibody seropositivity rate (SPR; titre≥1:4) and geometric mean titres (GMTs) in clinical studies with the authorized dose (4 
μg) given on the 0/21- or 0/28-day schedule
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Primary series immunogenicity – SinovacSinovacSinovacSinovac----CoronaVacCoronaVacCoronaVacCoronaVac


Adults 18–59 years Adults ≥60 years
China


Corona-01


Phase 1


China


Corona-01


Phase 2


China


Corona-04


Phase 3


China


Corona-04


Phase 3


China


Corona-04


Phase 3


Indonesia


Phase 3


Chile


Phase 3


China


Corona-04


Phase 3


Chile


Phase 3


Time point N=24 N=118 N=251 N=248 N=499 N=397 N=23 N=251 N=10


Before 


vaccination


Seropositive % 


(95% CI)


0


(0, 14)


0


(0, 3)


0


(0, 1)


0


(0, 1)


0


(0, 1)


0


(0, 1)
n.d


0


(0, 1)
n.d.


GMT


(95% CI)


2


(2, 2)


2


(2, 2)


2


(2, 2)


2


(2, 2)


2


(2, 2)


2


(2,2)
n.d


2


(2, 2)
n.d


14 days after 


second dose


Seropositive % 


(95% CI)


46


(26, 67)


92


(86, 97)


93


(89, 96)


91


(86, 94)


92


(89, 94)


96


(93, 97)


94


(n.d.)


82


(77, 87)


90


(n.d.)


GMT


(95% CI)


6


(4, 9)


28


(23, 34)


18
(16, 20)


19
(16, 21)


18
(17, 20)


16
(15, 17)


16
(10, 26)


12
(11, 13)


39
(10, 163)


28 days after 


second dose


Seropositive % 


(95% CI)


25


(10, 47)


94


(88, 98)
n.d. n.d. n.d. n.d.


96


(n.d.)
n.d.


100


(n.d.)


GMT


(95% CI)


5


(4, 8)


24


(21, 28)
n.d. n.d. n.d. n.d.


18


(9, 33)
n.d.


49


(22, 106)


90 days after 


second dose


Seropositive % 


(95% CI)
n.d. n.d. n.d. n.d. n.d.


84


(80, 87)
n.d n.d. n.d


GMT


(95% CI)
n.d. n.d. n.d. n.d. n.d.


7
(7, 8)


n.d n.d. n.d


Neutralizing antibody seropositivity rate (SPR; titre≥1:4) and geometric mean titres (GMTs) in clinical studies for the authorized dose (3 μg), 
given on a 0/140/140/140/14----day day day day schedule


• Trend towards lower nAb GMTs in adults ≥60 y vs 18–59 y for 0/14-day schedule in China but not Chile study
• nAb titre duration limited to 90 days among adults 18–59 y in Indonesia, and suggest waning GMT
• nAb GMTs tend to be higher with the 0/28-day schedule (not shown; see also next slide) compared to the 0/14-


day schedule


Immunogenicity data from product-specific EUL
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Immunogenicity of the primary series for inactivated virus vaccines


post-introduction data 
(investigator-initiated immunogenicity studies over time, 


against variants, and compared to other vaccines)
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Study Hunsawong et al; EID


Trial ID TCTR20210325003


Country Thailand


Vaccine CoronaVac


Population


HCW
49.6% male
Median 39 y 
(IQ 30-51 y)


N 207


Doses 2


D1–D2 interval 2-4 weeks


Overview


• CoronaVac % inhibition neutralizing rate declined significantly between D2+2-3w and D2+10-12w for variants:
• D2+2-3w: Wuhan 61% Alpha 36% Beta 3.4% Delta 8.7%
• D2+10-12w: Wuhan 50% (ns) Alpha 18% Beta 1.8% Delta 1.8%      (p<0.001, except Wuhan p=0.2)6


• nAbs titres (by MNT, not shown) waned in a time- and variant-dependent manner, with nAb half-lives of:
• Wuhan 47.2d (95%CI 37.5–56.9); Alpha 38.6d (95%CI 31.2–45.9); Beta 6.9d (95%CI 3.2–10.6); and Delta 12.3d (95%CI 


6.8–17.8d)


https://wwwnc.cdc.gov/eid/article/27/12/21-1772_article


in vitro testing by surrogate virus neutralization test ELISA and microneutralization assay of CoronaVac-induced neutralizing 
Wuhan strain and Alpha-, Beta-, and Delta-variant SARS-CoV-2 antibodies (n = 207). Overall vaccine-induced neutralizing 
antibodies shown at baseline, 2–3 weeks, and 10–12 weeks after second dose. 


Wuhan Alpha Beta Delta


6


Variants
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BNT162b2 (mRNA)


CoronaVac (IV)       


Study Lim et al; The Lancet Microbe


Trial ID not provided


Country (City) China (Hong Kong)


Vaccine CoronaVac BNT162b2


Population


HCW
55% male


Median 37 y 
(26-60 y)


HCW
23% male


Median 47 y
(31-65 y)


N 30 63


Doses 2 2


D1–D2 interval not provided


Overview


• Comparative immune profiling [receptor binding domain (RBD) ELISA, surrogate virus neutralization test (sVNT), 
and plaque reduction neutralisation tests (PRNT50 and PNRT90)] before D2 and D2+21-35d suggested 
CoronaVac elicited lower binding and nAbs titres than BNT162b2.
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Immune responses to a homologous third dose (D3)
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Pan et al; medRxiv 2021; doi 10.1101/2021.07.23.21261026


Response to a third dose of SinovacSinovacSinovacSinovac----CoronaVacCoronaVacCoronaVacCoronaVac in healthy adults <60y<60y<60y<60y


0d/28d/+6m6m6m6m schedule


+28d schedule


0d/14d/42d X X X


0d/28d/56d X X X


+6m schedule


0d/14d/194d X X X


0d/28d/208d X X X


0d 14d 28d 42d 56d +6m


Design


• After CoronaVac 3 µg 3 µg 3 µg 3 µg D2, SPR (titre >8) declined from >94% at D2+28d to <40% after D2+6m


• If D3 given 28d after D2, GMTs were 1.31.31.31.3––––2222----fold higher fold higher fold higher fold higher on D3+28d vs D2+28d


• If D3 given 6m after D2, GMTs were 3333––––5555----fold higher fold higher fold higher fold higher on D3+28d vs D2+28d


Study Pan et al; medRxiv


Trial ID NCT04352608


Country China


Vaccine CoronaVac (3 µg* or 6 µg)


Population Healthy adults, 18–59y


N 540 (60 per group)


D2–D3 interval 28d or 180d


Overview


* Licensed formulation


0d/28d/56d56d56d56d schedule
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Wang et al; medRxiv 2021; doi 10.1101/2021.09.02.21261735


Response to a third dose of SinovacSinovacSinovacSinovac----CoronaVacCoronaVacCoronaVacCoronaVac in healthy adults <60y<60y<60y<60y


Deep immune profiling in exploratory subset (n = 38)


+6m schedule


0d/14d/194d X X X


0d/28d/208d X X X


+28d schedule


0d/14d/42d X X X


0d/28d/56d X X X


0d 14d 28d 42d 56d +6m


Design


• Based on immune profiling of exploratory subset, D3 (given at D2+6m) elicited: 
• (i) higher NAbs vs VOCs, (ii) more durable antibody response up to 180d after D3, (iii) ongoing somatic 


hypermutation (not shown), and (iv) increasing affinity after D3 vs D2 (not shown).


Study Pan et al; medRxiv


Trial ID NCT04352608


Country China


Vaccine CoronaVac


Population Healthy adults, 18–59y


N 38


D2–D3 interval 180d


Overview
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• After D2 of 3 µg 3 µg 3 µg 3 µg CoronaVac, seroprotection rates (titre >8) declineddeclineddeclineddeclined from 98% at D2+28d to 18% at D2+6m


• When D3 given ~8m after D2, GMTs were 8888----fold higher fold higher fold higher fold higher on D3+28d vs D2+28d


Li et al; medRxiv 2021; doi 10.1101/2021.07.23.21261026


Response to a third dose of SinovacSinovacSinovacSinovac----CoronaVacCoronaVacCoronaVacCoronaVac in healthy adults ≥60y60y60y60y


1.5 µg X X X


3 µg* X X X


6 µg X X X


0d 28d +8m


Design


* Licensed formulation


2.0


42.7


3.4


305.0 318.3 342.8† † †***
***


***


***


B


0.0


97.8


17.8


100.0 100.0 100.0


0 58 228 293 297 312
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E
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8192
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%
)


D


Antibody response at 3 µg dose3 µg dose3 µg dose3 µg dose


Study Li et al; medRxiv


Trial ID NCT04383574


Country China


Vaccine CoronaVac


Population Healthy adults, ≥60y


N 303


D2–D3 interval ≥8m


Overview
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• After D2 of BIBP, nAb seropositivity rates declined from 82% at D2+28d to 28% after D2+5.5m


• After D3 doses at 5.5m, GMTs 3333----fold higher fold higher fold higher fold higher on D3+7d vs D2+28d


• D3 led to increase in S-specific CD4+ and CD8+ T cells, as well as memory B cells


Zhang et al; Cell Research
Liu et al; medRxiv 2021; doi 10.1101/2021.09.12.21263373


Response to a third dose of SinopharmSinopharmSinopharmSinopharm----BIBPBIBPBIBPBIBP in healthcare workers


Design


Antibody response


Seropositive (%) – – – – 82 28 – – –


GMT (AU/ml) – – – 7 25 9 67 – –


Non-randomised cohort


Study Liu et al; medRxiv


Trial ID
ChiCTR2100042222 
ChiCTR2100048665


Country China


Vaccine BIBP


Population
HCWs, median age 


26y 


N 50


D2–D3 interval 5.5m


Overview


12
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Summary – homologous 2- and 3-dose schedules


• Antibodies induced by 2-dose primary series of CoronaVac and BIBP wane 
swiftly over 6 months, becoming undetectable in over two-thirds of study 
participants


• Antibodies binding to Alpha, Beta, and Delta variants were significantly lower by 
3 months after Dose 2 (D2) of CoronaVac compared to 2-3 weeks after D2


• Dose 3 (D3) of CoronaVac/BIBP at 6 months elicits peak nAb titres 3–8-fold 
higher than those observed after D2; whereas D3 of CoronaVac given 1 month 
after D2 elicits peak nAb titres 1.3–2-fold higher than those observed after D2
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Heterologous schedules with inactivated vaccines
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Yorsaeng et al; medRxiv 2021; doi 10.1101/2021.09.01.21262955


Heterologous 2222----dosedosedosedose schedules: SinovacSinovacSinovacSinovac----CoronaVac/ChAdOx1CoronaVac/ChAdOx1CoronaVac/ChAdOx1CoronaVac/ChAdOx1----SSSS


Study Yorsaeng et al; medRxiv


Country Thailand


Study type Observational


Population Adults, 18–78y


Dose 1 Dose 2 Interval
Mean 
Age


N


CoronaVac CoronaVac 3w 42 80


CoronaVac ChAdOx1-S 4w 38 54


ChAdOx1-S ChAdOx1-S 10w 48 80


Overview


• Heterologous 2-dose series of CoronaVac followed by ChAdOx1-S (4-w interval) yielded higher serum 
immunoglobulin (Ig) levels than homologous 2-dose series of CoronaVac (3-w interval) and a 
comparable Ig level to homologous 2-dose series of ChAdOx1-S (10-w interval)


Design


15


Anti-receptor binding domain (RBD; S protein) 
serum immunoglobulin levels
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Yorsaeng et al; medRxiv 2021; doi 10.1101/2021.09.16.21263692


Heterologous 3333----dosedosedosedose schedules: Sinovac: Sinovac: Sinovac: Sinovac----CoronaVac/ChAdOx1CoronaVac/ChAdOx1CoronaVac/ChAdOx1CoronaVac/ChAdOx1----SSSS


Study Yorsaeng et al; medRxiv


Country Thailand


Study type Observational


Population
HCWs, mean age 40y in 3-


dose group


Overview


• N.B. N.B. N.B. N.B. No comparison group for homologous D3 regimens


• Heterologous 3-dose series of CoronaVac (2-doses with 3-w interval) followed by ChAdOx1-S (2.5-m 
interval) yielded higher Ig levels than either homologous 2-dose series of CoronaVac (3-w interval) or 
ChAdOx1-S (10-w interval)


• Not shown: Heterologous 3-dose series of CoronaVac (2-doses with 3-w interval) followed by ChAdOx1-S (2.5-m interval) had 
significantly higher % inhibition in surrogate virus neutralizing tests (SVNTs) against VOCs than either 2-dose homologous primary 
series


Design


D1–D2 
interval


D3
+2.5m


*Days 
after
last 


dose


N


2 x CoronaVac 3w – 21-49 170


2 x ChAdOx1-S 10w – 21-35 169


2 x CoronaVac 3w ChAdOx1-S 14-35 210


16


Anti-RBD (S protein) serum immunoglobulin levels
14-49 days* after last dose


D2


D2


D3


Session4.5_Kaslow


SAGE meeting October 2021 16







Li et al; medRxiv 2021; doi 10.1101/2021.09.03.21263062


Heterologous 2222----dosedosedosedose and 3333----dosedosedosedose schedules: SinovacSinovacSinovacSinovac----CoronaVac/CoronaVac/CoronaVac/CoronaVac/CansinoCansinoCansinoCansino Ad5Ad5Ad5Ad5


• 14d after either D3 in 3-dose schedule or D2 in a 2-dose schedule, RBD-binding and NAb GMTs are higher with 
heterologous (Ad5) than a homologous (CoronaVac) dose


• Homologous 2-dose CoronaVac series 1–3m apart (approximating licensed schedule) was least immunogenic of 
the 4 schedules evaluated


3-dose schedule N*


2 x CoronaVac Ad5 95


2 x CoronaVac CoronaVac 100


+3–6m


Design


2-dose schedule


1 x CoronaVac Ad5 49


1 x CoronaVac CoronaVac 49


+1–3m


* N providing blood sample 28d after vaccination


Study Li et al; medRxiv


Trial ID NCT04892459


Country China


Study type Observer-blind RCT


Population Adults, 18–59y


Overview


17


Anti-RBD (S protein) IgG GMTs
14 or 28 days after last dose


3-dose series 2-dose series


Regimen 2x CV + Ad5Ad5Ad5Ad5 2x CV + CVCVCVCV 1x CV + Ad5Ad5Ad5Ad5 1x CV + CVCVCVCV


GMT VNT @ 14d
(95%CI)


197.4
(167.7-232.4


33.6
(28.3-39.8)


54.4 
(37.9-78)


12.8
(9.3-17.5)
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Heterologous 3333----dosedosedosedose schedules: SinopharmSinopharmSinopharmSinopharm----BIBP/BNT162b2BIBP/BNT162b2BIBP/BNT162b2BIBP/BNT162b2


Country Bahrain


Study type
Randomised trial (top) and 


observational data (bottom)


Overview


Design
N


2 x BIBP BIBP 152


2 x BIBP BNT162b2 153


+6m


S-antigen GMT sVNT pseudo-nAb GMT


Timepoint BIBP BNT162b2 BIBP BNT162b2


Pre D3 461 453 35 28


D3+8w 1187 14,849 64 97


Fold-change 2.6 32.7 1.8 3.4


Immunogenicity data pre/post additional dose


Data shared with SAGE WG by Jaleela Jawad and Manaf Al Qahtani on 21st September 2021


• Greater increase in GMTs following heterologous vs homologous D3


• Early data support lower rate of infection following D3 with BNT162b2 vs BIBP, though potential for unrecognised 
confounding given that vaccination was not randomly allocated


N with complete 8w follow-up data: 127 (BIBP) and 121 (BNT162b2)


2 x BIBP 2 x BNT162b2 2 x BIBP + BIBP 2 x BIBP + BNT162b2


% PCR+ out of tests 
undertaken (n/N)


0.76%
(1,449/191,239) 


0.29%
(495/170,760)


0.22%
(64/29,054)


0.07%
(175/265,296)


SARS-CoV-2 positivity rates by vaccination group between 01 May 2021 and 11 September 2021 


Preliminary impact data


18
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Summary


• Based on limited immunogenicity data, a 2- or 3- dose heterologous (i.e., mRNA 
or Ad vector) dose may outperform a similar homologous inactivated vaccine 
regimen


• Early data from Bahrain consistent with greater protection against infection 
following a heterologous D3 (e.g., mRNA) than a homologous inactivated 
vaccine D3


• [Reactogenicity profiles of D3 (heterologous or homologous) appear similar to 
the standard two-dose primary series for the respective vaccine platform]


• [Long-term safety data of heterologous doses are limited]
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Daniel Feikin & Minal K. Patel


Vaccine Effectiveness Data in 
older aged persons and 
waning for 
Coronavac & Sinopharm


October 5, 2021


SAGE Covid-19 VE WG
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• Sinovac’s 


Coronavac


05/10 |     Title of the 2
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• Prospective national cohort of ~10 million, 


excluding prior infection, May 1


• Adjusted Cox PH model accounting for time-
varying status of vaccination


• VE against severe disease is high but lower 


for those ≥60 for hospitalization and ICU 
admission


• Jara, A., Undurraga, E. A., González, C., Paredes, F., Fontecilla, T., Jara, G., Pizarro, A., Acevedo, J., Leo, K., Leon, F., Sans, C., Leighton, P., Suárez, P., García-Escorza, H., & Araos, R. (2021). Effectiveness of an Inactivated SARS-CoV-2 


Vaccine in Chile. New England Journal of Medicine. https://doi.org/10.1056/NEJMoa2107715


• https://www.minsal.cl/wp-content/uploads/2021/08/EFECTIVIDAD-PROGRAMA-VACUNACION-SARS-COV-2-3.08.2021.pdf


Jara et al: VE in Chile 


Fully vaccine VE All Ages 


(7/7)


16-59 years 


(Jara et al, 
5/1


≥60 years


(Jara et al, 
5/1)


Disease 58 (58-59) 64 (62-65) 67 (65-68)


Hospitalization 86 (86-86) 92 (90-93) 85 (84-86)


ICU Admission 90 (89-90) 95 (92-96) 89 (88-91)


Confirmed Death 86 (86-87) 86 (70-93) 87 (85-88)
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WANING VE IN CHILE BY AGE GROUP 
CORONAVAC.  SLIDE EXPECTED EARLY NEXT 
WEEK
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• Test negative case-control study in Brazil
• Conditional LR to account for matching variables


• Due to differential timing of vaccine rollout, 
comparison of VE by age groups might be 


confounded by time (e.g., force infection, 
Gamma circulation) 


• 80+ years started vaccination about 2-3 weeks 


in advance of 70-79


• Conclusions on decreasing VE by age differ 
from RCT, but possible confounding by time-


varying effects.


• Ranzani, O. T., Hitchings, M., Dorion Neto, M., D&#039;Agostini, T. L., de Paula, R. C., de Paula, O. F. P., Villela, E. F. de M., Torres, M. S. S., de Oliveira, S. B., Schulz, W. L., Almiron, M., Said, R., de Oliveira, R. D., da Silva, P. V., de Araujo, W. N., Gorinchteyn, J. C., Andrews, J. R., Cummings, D. A. T., Ko, A., & Croda, 
J. (2021). Effectiveness of the CoronaVac vaccine in the elderly population during a P.1 variant-associated epidemic of COVID-19 in Brazil: A test-negative case-control study. MedRxiv, 2021.05.19.21257472. https://doi.org/10.1136/bmj.n2015


Ranzani et al 
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• Cheng, C.-J., Lu, C.-Y., Chang, Y.-H., Sun, Y., Chu, H.-J., Lee, C.-Y., Liu, C.-H., Lin, C.-H., Lu, C.-J., & Li, C.-Y. (2021). Effectiveness of the WHO-authorized Covid-19 Vaccines: a Rapid Review of Global Reports till June 30, 2021. MedRxiv, 


2021.08.23.21262500. https://doi.org/10.1101/2021.08.23.21262500


• https://covid-nma.com/vaccines/os_vaccines/ Zeng et al MedRxiv https://www.medrxiv.org/content/10.1101/2021.09.23.21264048v1.supplementary-material#:~:text=doi%3A%20https%3A//doi.org/10.1101/2021.09.23.21264048


Ranzani: Risk of Bias Assessment.  


Bias assessment Ranzini study Cochrane* Cheng* Zheng**


Confounding Serious Moderate


Selection of participants into study Serious Low


Classificaiton of intervention Low Low


Deviations from intervention Low Low


Missing outcome data Low Low


Measurement of the outcome Low Low


Selection of the reported results Low Low


Overall risk of bias Serious Moderate Good


**Robins-I   **Newcastle-Ottawa scale


No ROB assessment available for other studies 
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• Retrospective cohort study 75.9 million vaccinated Brazilians January 18-July 24


• Excluded prior infection, anyone not with coronavac/AZ, some info missing (age, sex, vax status)


• Definitions


• Unvaccinated: <14 days post dose 1 


• Problematic due to deferral bias or elevated risk bias being seen in other studies first 14 days


• Cox regression model adjusted for age, sex, region of residence, socioeconomic status, month dose


• Cerqueira-Silva, T., Oliveira, V. de A., Pescarini, J., Bertoldo Júnior, J., Machado, T. M., Flores-Ortiz, R., Penna, G., Ichihara, M. Y., Venâncio de Barros, J., Boaventura, V., Barreto, M. L., Werneck, G. L., & Barral-Netto, M. (2021). Influence of age on the effectiveness and 
duration of protection in Vaxzevria and CoronaVac vaccines. MedRxiv, 2021.08.21.21261501. https://doi.org/10.1101/2021.08.21.21261501


Cerqueira-Silva et al: Brazil VE


Adults > 20 yo Fully vaccinated


Infection 52.7 (52.1-53.4)


Hospitalization 72.8 (71.8-73.7)


ICU admission 73.8 (72.2–75.2)


Death 73.7 (72.3-75.0)
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• Evaluated daily incidence of hospitalizations 


• Low hospitalization incidence up to 84 days in vaccinees up to 79 years. 


• 80-89 and ≥90 age groups lowest incidence 28 days post dose 2increased but were lower than 1 dose 


recipients
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• Administrative database cohort of 65 million Brazilians linking health records for vaccination and 


hospitalization/death from COVID-19


• Adjusted only for age, state of residency


• Unvaccinated group includes those 1-14 days post dose 1  – Bias!


• Villela, D. A. M., de Noronha, T. G., Bastos, L. S., Pacheco, A. G., Cruz, O. G., Carvalho, L. M., Codeço, C. T., Costa Gomes, M. F. da, Coelho, F. C., Freitas, L. P., Lana, R. M., Gomes Porto, V. B., Bastos Camacho, L. A., & Struchiner, C. J. (2021). Effectiveness of Mass 
Vaccination in Brazil against Severe COVID-19 Cases. MedRxiv, 2021.09.10.21263084. https://doi.org/10.1101/2021.09.10.21263084


Villela et al: Brazil


Age VE against severe disease/death VE against death


20-39 58 (56-61) 82 (77-86)


40-59 71 (70-72) 83 (81-85)


60-79 60 (60-69) 71 (71-72)


80+ 30 (29-31) 45 (44-46)
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• Sinopharm
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• Argentina MOH report to SAGE


Argentina MOH: Sinopharm CONFIDENTIAL, 
CANNOT SHOW UNLESS GET OK FROM MOH
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More VE studies are ongoing/planned for 
these vaccines
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• Summary


Session4.6_Feikin


SAGE meeting October 2021 14







Vaccine Country Outcome VE 


<60


VE


60-69


VE 


70-79


VE 


80-89


VE


90+


Sinovac Brazil (Cerqueria) Infection 45 (44-47) 54 (52-55) 60 (59-61) 56 (53-58) 28 (21-34)


Chile Disease 64 (62-65) 67 (65-68)


Brazil (Ranzani) -- 56-59 (43-70) 32 (17-45)


Chile Hospitalization 92 (90-93) 85 (84-86)


Brazil (Ranzani) -- 67-78 (52-87) 39 (21-52)


Brazil (Cerqueria) 84 (82-87) 78 (76-80) 74 (73-75) 64 (60-66) 32 (22-41)


Chile ICU 95 (92-96) 89 (88-91)


Brazil (Cerqueria) 81 (75-85) 78 (75-81) 75 (73-77) 65 (60-70) 35 (16-50)


Brazil (Villela) Severe 


disease+Death
71 (70-72)* 60 (60-69) 30 (29-31)


Chile Death 86 (70-93) 87 (85-88)


Brazil (Ranzani) -- 78-84 (59-94) 44 (20-61)


Brazil (Cerqueria) 76 (67-82) 79 (76-81) 78 (76-81) 67 (64-71) 34 (22-44)


Brazil (Villela) 83 (81-85)* 71 (71-72) 45 (44-46)


Red line indicates a drop in VE of >10% between age groups.  Yellow circle <50% VE.


No VE data on Sinopharm in public domain.  


*Villela <60 group is 40-59 yo, others are all adults..
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• Aim to ensure a recommendation is
made as soon as 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.


• Recommendation would not be


predicated on attaining high


coverage, including dose 4


coverage


1


Framework for WHO recommendation 
on RTS,S/AS01 - Endorsed by SAGE & MPAG in April 2019


Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine


Step-wise approach to guide how and when data collected through the MVIP can inform 
WHO recommendations on use of RTS,S/AS01 beyond the pilots.
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Framework does not require demonstration 
of high coverage, including 4th dose


Since 2015 new data have alleviated previous concerns around the 4th dose


1. An extended follow-up study of subset of children from the Phase 3 trial (2009 – 2014) 
showed that over a total of 7 years follow-up*: 


• Any rebound was time limited with no excess severe malaria after 3 dose regimen


• No rebound after 4 dose regimen


• MPAG reviewed data and concluded that benefit was greater after 4 doses, but 3 doses were 
also beneficial


2. Mathematical modeling (SwissTPH, Imperial) indicate most benefit is gained by 
reaching high coverage with the first 3 doses, with 4th dose providing marginal added 
benefit when considered on a population level over time


3. Attaining high vaccine coverage takes time, especially with vaccines administered in 
the second year of life.  Would not want to unduly delay introduction of a vaccine that 
can be life-saving


2Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine


*Tinto et al, LID 2019
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1. Feasibility: Vaccine introduction is feasible, with good coverage of first 3 
doses through the routine systems, no impact on uptake of other vaccines, 
insecticide-treated bed nets (ITNs), care-seeking behavior


2. Safety: No evidence in the pilot evaluations that the safety signals that were 
seen in the phase 3 trial were causally related to the RTS,S vaccine 
(meningitis, cerebral malaria, female deaths compared with male deaths)


3. Impact: Vaccine introduction resulted in a statistically significant 30% reduction 
in hospitalized severe malaria and 21% reduction in hospitalization with malaria 
infection


4. Additional evidence: A recent Phase 3 trial of RTS,S vaccine provided just 
before the peak transmission season provides additional evidence of impact 
and indicates possible flexibility that countries could use in introducing the 
vaccine


Summary findings from the MVIP


3Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine


Session5.1_Mullholland


SAGE meeting October 2021 3












Malaria burden and the need for new interventions


David Schellenberg, WHO


Credit: WHO/F.Combrink
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Malaria disease context: Progress has 
plateaued and new tools needed


Source: WHO estimates, World Malaria Report 2020


Number of malaria cases global and WHO Africa Region, 2000 - 2019


Highest Burden in 
Africa (2019)


• 215 Million cases 
(94% in Africa)


• 384,000 Deaths 
(94% in Africa)


• 265 000 deaths 
from malaria in 
African children
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3


Recommended tools to prevent 
malaria in children, layered for 
highest impact


Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine


Indoor residual spraying (IRS)Insecticide treated nets (ITN)


Seasonal malaria 


chemoprevention 


Intermittent preventive treatment 


in infants (IPTi)


2% of populations at risk 
protected by IRS
Efficacy: 
o 14% reduction  


uncomplicated malaria


52% of children under age of 5 sleeping 
under ITNs
Efficacy: 
o 45% reduction uncomplicated malaria
o 45% reduction severe malaria
o 17% reduction U5 all-cause mortality


21 million children reached with at 
least one dose of SMC in 13 countries 
with highly seasonal malaria
Efficacy: 
o 74% reduction uncomplicated 


malaria
o 73% reduction in severe malaria


Source: World Malaria Report 2020;. Cochrane Database Syst. Rev. 


Implemented only in Sierra Leone
Efficacy:
o 27% reduction in clinical malaria


Coverage estimates for 2019 in sub-Saharan Africa
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Intervention mixes


Illustration for Ghana - Intervention targeting (CM and IPTp everywhere)


CM: case management; IPTp: intermittent preventive treatment in pregnancy; IRS: indoor 
residual spraying; LLIN: long-lasting insecticidal net; SMC: seasonal malaria chemoprevention; 
PBO: piperonyl butoxide. 


Sub-national stratification 
of malaria control


4Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine


IRS LLINs (with urban 
microstratification)


PBO + new nets SMC


+ + + =
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Guiding principle: Legitimacy 
Make global decisions about vaccine allocation through transparent processes that are based on shared 
values, best available scientific evidence, and appropriate representation and input by key parties


Framework for allocation of limited supply 
Proposed process for development


Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine 5
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Background on the Malaria Vaccine 


Implementation Programme (MVIP)


Mary Hamel, WHO IVB


Credit: WHO/N.Thomas
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The RTS,S malaria vaccine development: 
30-years and counting…


Discovery Pre-
clinical


Phase 
1


Phase 
2


Phase 
3


Malaria Vaccine 


Implementation


Programme


1984 1995
First clinical
tests in adults
begin in US, 
followed by 
trials in adults
in Africa


2009
Phase 3 trial 
in 11 sites in 
seven African
countries 


2015
Phase 3 
final results
published


2019
National Regulatory
Approval; Vaccine 
launch in routine 
programme
in Ghana, Kenya, 
Malawi


2004 
Proof of 
concept 
demonstrated 
in African 
children, then 
in infants


2015
EMA positive scientific


opinion granted


1987


2016
WHO 
recommendation
for pilot 
implementation


Oct 2015


Joint SAGE & 
MPAC review


RTS,S technical briefing for SAGE and MPAG
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Reduction in severe malaria anaemia


Key outcomes for a 4-dose schedule among children first vaccinated at 5-17 months of 
age; 4 years of follow-up


Efficacy:


2009-2014 Phase 3 trial results


Reduction in need for blood transfusion


Reduction in severe malaria


Reduction in malaria hospitalization


Reduction in clinical malaria


Source: RTS,S Clinical Trials Partnership. Lancet. 2015


39%


29%


37%


62%


29%


Efficacy achieved was on 


top of the benefits provided 


by insecticide treated 


bednets


Safety: well tolerated; febrile convulsions
3 Safety signals identified: without established causality


Modeling: estimated 1 life saved for every 200 children vaccinated


3Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine
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High impact in Phase 3 trial


Clinical malaria cases averted in Phase 3 trial, 3 or 4 doses in children 5-17 months, by study 
site and transmission (in the context of high ITN use and facilitated access to good care)


Thousands of 
clinical malaria 
cases averted 
over 4 years with 
3 or 4 doses; 
highest impact in 
moderate to high 
transmission 
areas


Source: RTS,S Clinical Trials Partnership. Lancet. 2015Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine 4
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Recognizing potential for high impact, outstanding questions on the vaccine in a 


real-life setting, recommended pilot phased introduction. 


WHO recommendation for pilots in 
2016


5
Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine


Malaria Vaccine, WHO position paper,  
https://www.who.int/wer/2016/WER9104.pdf?ua=1


1. Feasibility 


• Reaching children with 4 doses 


• Novel schedule: 3 doses monthly; 4th dose ~ 2 years


• Impact on uptake of other child health interventions (ITN, 
vaccines, health seeking)


2. Safety, with emphasis on signals seen in Phase 3 trial 


• DSMB, EMA considered possible chance findings: no temporal 
association, inconsistent across sites, no biological model; not 
seen in pooled analysis of Phase 2 trials (n~2000).


• 5-17 month only: 
• meningitis, 
• cerebral malaria, post hoc


• Combined age-categories: 
• Excess female deaths post hoc


3. Impact in routine use
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Meningitis: safety signal in Phase 3 trial 
considered possible chance finding*


6


• Higher risk limited to children in 
the 5-17m age-category only


• No temporal clustering;              
cases > 1000 days after 
vaccination 


• No increase after 4th dose


• Unusually low number of  cases 
in control arm


Source: Mendoza et al, HV&I, 2019 Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine


Timing 


of 4th


dose
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Meningitis: safety signal in Phase 3 trial 
considered possible chance finding*


7Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine


• Cases clustered by site


• Variety of pathogens: Bacterial, 1 viral, no pathogen isolated


• No known causality model
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A Phase 3 trial of seasonal malaria 
vaccination with or without seasonal 
malaria chemoprevention (SMC)


• Burkina Faso and Mali (highly seasonal malaria)


• Primary results after 3 annual transmission 
seasons published in NEJM in August 2021


• Placebo controlled trial


• 6000 children 5-17 months of age


• 3 study groups: ~1000 children per group per 
country


1. RTS,S/AS01 given just before high 
transmission season 


2. 4 SMC courses per year given during high 
transmission (SMC efficacy ~75%) 


3. Combined SMC and seasonal RTS,S


• All children given an LLIN at enrolment


Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine


https://www.nejm.org/doi/full/10.1056/NEJMoa2026330
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• Seasonal vaccination non-inferior to 4 rounds of SMC: 


• Compared to SMC with 4 cycles per year, RTS,S provided non-inferior protection 
against clinical malaria in Burkina Faso and Mali


• Combined intervention of RTS,S and SMC is superior to either alone


• ~60% reduction in primary outcome of clinical malaria
• ~70% reduction in WHO-defined severe malaria hospitalisations
• ~60% reduction in blood transfusions
• ~50% reduction in all cause deaths, excluding injuries and surgery 
• ~70% reduction in deaths from malaria


• Efficacy did not vary strongly by study country


• No evidence of safety signals seen in Phase 3 trial 2009-2014


Summary results
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MVIP is a collaboration across many partners


Ministry of Health
Ghana, Kenya Malawi


Funders


Evaluation partners 
Commissioned by WHO


Kenya


Malawi


Ghana


Partners qualitative 


study Commissioned by PATH


Reference 


laboratories


External 


monitor
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Four components of the MVIP
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Pilot evaluation 
commissioned by WHO
Incl. sentinel hospitals surveillance; 
community-based mortality surveillance; 
3 household surveys 


RTS,S/AS01 
Implementation 


through EPI 
Programme 


In selected areas of Ghana, 
Kenya & Malawi


1


GSK Phase IV study
Safety, effectiveness and impact
Part of GSK’s EMA Risk Management Plan


Qualitative assessment 
(HUS) & economic analyses 
commissioned by PATH


2


3


4


EvaluationVaccination
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MVIP areas


Kenya


Ghana


11 districts 81 districts in 7 regions 51 sub-counties in 8 counties 


Malawi


Phase IV evaluation conducted


Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine


Sentinel hospitals


Vaccinating (+ pilot evaluation)
Non vaccinating (+ pilot evaluation)


The designations employed and the presentation of the material in this publication do not imply the expression of any opinion whatsoever on the part of WHO concerning the legal status 
of any country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent approximate border lines 
for which there may not yet be full agreement.
Data Source: MoH Kenya; MoH Malawi; MoH Ghana. Map Production: WHO GIS Centre for Health, DNA/DDI. © WHO 2021. All rights reserved.
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Review by expert advisory bodies, 2021
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30 April  


Pilot Evaluation data 
lock for 24-month 
primary analysis


27-28 July


Review by
MVIP DSMB


of safety and 
impact analysis


24-26 August


Full evidence review
by RTS,S SAGE/MPAG 


Working Group


6 October: 


Joint SAGE & 
MPAG review


5 & 11 May


Technical briefings 
for SAGE & MPAG


2 or 8 Sept


Technical
briefings for 
SAGE & MPAG


9 Aug 


Review by African Advisory 
Committee on Vaccine 
Safety (AACVS)


10 Aug 


Review by Global Advisory 
Committee on Vaccine 
Safety (GACVS)


1 July


RITAG update
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Malaria vaccine implementation 
programme on track despite COVID-19


>800,000
children
received at 


least one 


dose


>2.3 million
vaccine doses 
administered


Malawi 23 April


Kenya 13 Sept


Ghana 30 April


Estimates as of 30 Sep 2021  - based on monthly MOH/EPI administrative data 
reports until Jul 2021 and MVIP team projections for August & September 2021


As of September 2021 
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Kenya


Ghana


Penta-3 95% 100%


RTS,S-1 88% 91%


RTS,S-3 73% 78%


Penta-3 92% 91%


RTS,S-1 71% 76%


RTS,S-3 66% 74%


Penta-3 72% 92%


RTS,S-1 69% 80%


RTS,S-3 60% 73%


Stock outs due to 
delayed shipment
(COVID-19 related)


Health
worker
strikes


2020


Last 3 


months


May-JulMalawi


Immunization coverage: administrative 
data reports in MVIP areas 


Dose 3 to 4 drop-out: ~19%
(after 11 months)


Dose 3 to 4 drop-out: ~30%
(after 10 months)


Dose 3 to 4 drop-out: ~58% 
(after 5 months)
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Outstanding question 1: Feasibility
Malaria vaccine implementation experience


Rose Jalang’o, National Vaccines and Immunization Programme, Ministry 
of Health, Kenya


1
Credit: WHO/Neil Thomas.
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Malaria Vaccine Implementation Program: 
Kenya’s experience 


Dr. Rose Jalang’o


National Vaccines & Immunization Program, Kenya


2
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Following 2016 WHO recommendation for 
the pilots,  availability of funding and 
country selection announcements, MoH
Kenya and partners organised  into 
subcommittees: 


• Planning and coordination


• Supply and logistics


• Training


• Monitoring and evaluation 


• Advocacy and social mobilisation 


in partnership with target counties to 
prepare for malaria vaccine introduction in 
Kenya


3


Preparing for the Malaria vaccine introduction in Kenya
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• Malaria vaccine (MV) introduced 
into national routine 
immunization programme:


• In 8 high burden counties1


• In 26 selected Sub-Counties 
(purple on map)


• 603 implementing facilities


• Annual target of 143,388 children 
(monthly – 11,949) 


• First child vaccinated on 13th


September 2019


1 Bungoma, Vihiga, Kakamega, Busia, Kisumu, Homa Bay, Siaya and Migori


4


Malaria vaccine introduction in Kenya
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First child 
vaccinated on 
13th September 
2019 in Ndhiwa -
Homabay County 
by the former 
Minister for 
Health, Hon. Sicily 
Kariuki
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Malaria vaccine introduction in Kenya
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New visits provide opportunities:
• catching up missed doses
• integrating other child health services (growth 


monitoring, vitamin A, deworming)
• strengthening second year of life platform
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Integration of Malaria Vaccine into Routine Schedule
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The vaccine as a complementary malaria control tool
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Comparative immunization performance
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Frequent Health Care Worker strike
• County specific
• Nation wide strike
• Closure of health facilities


COVID-19 pandemic
• Facilities turned to isolation units
• Fear of visiting facilities
• Restricted movements


Floods in Western Kenya
• Displacement of persons
• Migration
• Closure facilities


Knowledge gaps age-eligibility and 
schedule 
• Missed opportunities for vaccination 
• Frequent staff turn-over


Key challenges


9
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High vaccine 
acceptability


Political 
Good will at 


all levels


Recovery 
from HCW 
Strikes &  
Covid-19


County 
Government 


driven


Strong 
MOH-


Partner 
collaboration


DHIS2-
Monitoring


Areas of 
success
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Strengthened cold 
chain system across 
the implementing 


counties


Development of 
national Guidelines on 


Adverse Events 
Following 


Immunization Strengthened 
collaboration between 


the NVIP, PPB and 
DNMP


NVIP: National Vaccines and Immunization Program; 
PPB: Pharmacy & Poisons Board; 
DNMP: Division of National Malaria Program; 
CIN: Clinical Information Network


Improved inpatient 
management through 
standard algorithim in 


the CIN 


Capacity building of 
Health Workers and 
Community Health 
Volunteers (CHVs)


11


Formation and 
Inauguration  of Kenya 


National Vaccines 
Safety Advisory 


Committee 


Health System 
Benefits
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Malaria vaccine Post Introduction Evaluation: 
Lessons Learnt


• Vaccine introduced through existing EPI 
system:


• Vaccine distribution & storage, 


• MCH service delivery, 


• Waste management, 


• Reporting through DHIS2 


• Health worker knowledge on malaria vaccine 
eligibility is improving


• Acceptance of the vaccine among HCWs & 
caregivers


• Perception that vaccine reduces frequency and 
severity of malaria


• Increased vaccination sessions not perceived 
as increasing MCH workload. 


• Separate MOH tools for malaria vaccine increased 
HCW reporting workload


• Use of community outreaches and CHV 
engagements effective strategies for 
increasing vaccine uptake
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Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine


14


Session5.4_Jalango


SAGE meeting October 2021 14












Outstanding question 1: Feasibility
Summary of feasibility evidence
Patricia Njuguna, WHO


Credit: WHO/M.Nieuwenhof
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Midline household survey: feasibility and equity
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Methods


3


Design Ghana Kenya Malawi
Implementation/comparator


cluster type District Sub county Health facility 
catchment


Number of clusters 66 46 46


Number of enumeration areas (EA) 264 184 184


Targeted number of households 
(HH) 6,600 2,600 4,600


Age range (children) 5–48 months 12-23 months 5–48 months


Data collection


Survey data collection dates November 2020 May -July 2021 March –April 2021


Vaccine card availability among 
children aged 12-23 month (%) 91.1 88.0 88.1


Design: Representative cluster sample household (HH) survey, (midline)
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Malaria vaccine coverage 
Representative household survey data, children 12-23 months 
(card and recall)
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▪ Good vaccine coverage, approximate the coverage reported from the routine administrative data
▪ Vaccine uptake in comparator areas low


Source: Midline household survey data from 
COM Malawi, KHRC Ghana; CDC Kenya 
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Impact of malaria vaccine introduction 
on coverage of other childhood vaccines 
Representative household survey data, children 12-23 months (card and recall)
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▪ No impact on the uptake of routine vaccinations following the introduction of the malaria vaccine
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Impact of malaria vaccine introduction 
on use of insecticide-treated nets (ITN) 
Representative household survey data, children 12-23 months (card and recall)


6Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine


▪ No impact on the use of ITN in children following the introduction of the malaria vaccine.
▪ In Malawi, the decline in ITN use in both the vaccinating and comparator areas from baseline to midline 


likely due to ITN attrition following last national mass distribution of nets at end of 2018, just prior 
to baseline survey


ITN use among children aged 12-23 months prior night % 


Source: Household survey data from COM 
Malawi, KHRC Ghana; CDC Kenya 
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Impact of malaria vaccine introduction on 
health seeking and care-giving behavior
Representative household survey data, children 12-23 months (card and recall)


▪ Little to no impact on health seeking behavior or health worker provision of care following the introduction 
of the malaria vaccine


Baseline (prior to vaccine introduction) Midline


Malawi


Ghana


Kenya


Solid fill: (future) vaccination areas
Shaded fill: comparator areas 


Source: Household survey data from COM 
Malawi, KHRC Ghana; CDC Kenya 


Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine


Session5.5_Njuguna


SAGE meeting October 2021 7







NOT using an ITN (31%)


72%*


Using insecticide-treated net (69%) 


Adding a malaria vaccine to current 
interventions increases access and reduces 
gaps in malaria preventive tools


55% use ITN and 
vaccinated


15% use ITN but 
unvaccinated


22% don’t use 
ITN but 


vaccinated


9% don’t use 
ITN and 


unvaccinated


Vaccinated with dose 1 of RTS,S (77%)


Source: HHS data from KHRC Ghana


Ghana Midline Feasibility Household Survey Children 12-23 months (conducted in November 2020)


63%**
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• Qualitative study found the RTS,S/AS01 vaccine to be acceptable to both the 
health service providers and the target population.


• The qualitative study showed a strong growth in trust as facilitating vaccine 
uptake - from initial trust in the health system and vaccines in general to specific 
trust in the RTS,S/AS01 vaccine


• The qualitative study found a decrease in perceived threats from RTS,S/AS01 
and vaccine utilization, corresponding to the growth in trust


• The additional resource requirements for introducing and delivering the vaccine  
were seen as broadly comparable to other recently introduced vaccines


• Utilizing updated cost estimates, the vaccine is estimated to be cost-effective 
for perennial transmission settings with greater than 10% PfPr2-10 with an 
estimated cost per DALY averted of $97 - $103


• Modelling predictions indicate a significant public health impact across a wide 
range of settings


PATH-led qualitative and cost-
effectiveness studies
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RTS,S cost-effectiveness studies
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• All estimates assume a baseline vaccine price of $5 per dose, CE improves with lower assumed vaccine cost


• Estimated average cost per DALY averted: $80 (range: $44-$279) for a 3-dose schedule, and $87 (range: $48-$244) for a 4-dose 
schedule, from a health systems perspective - consistent with the 2021 updated CEA estimates (Swiss TPH and Imperial)


Key
Red : updated estimates based on 3 doses
Blue : estimates based on 4 dose schedule
Green: estimates based on 3 dose schedule
Lighter shades indicate societal perspective
Darker shades indicate health system 
perspective
Error bars represent the range of estimates, 
when available


2021 2021
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Key findings: feasibility, equity, 
acceptability


• Delivery of the malaria vaccine is feasible:
• Good vaccine coverage reached within 18 – 24 months- during a pandemic –


using routine immunization systems
• There was no negative impact of vaccine introduction on the uptake of 


• Routine vaccinations,
• ITN use,
• health seeking behavior
• health worker provision of care


• There were no significant disparities in vaccine delivery across sex and SES 
(data not shown)


• Layering a malaria vaccine to ITNs can broaden reach and reduce gaps in 
access to malaria prevention tools among vulnerable children 


• High acceptability and demand 
• Vaccine estimated to be cost-effective in areas of perennial moderate to high 


malaria transmission
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Outstanding question 2: Impact
Summary of impact evidence


Paul Milligan, London School of Hygiene and Tropical Medicine


Credit: WHO/F.Combrink
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Results of the RTS,S/AS01 Malaria Vaccine Pilot 
Evaluation 24 months after the vaccine was 


introduced: impact outcomes


Paul Milligan, on behalf of the MVPE partnership
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Framework for WHO recommendation 
on RTS,S/AS01 - Endorsed by SAGE & MPAG in April 2019


Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine


Step-wise approach to guide how and when data collected through the MVIP can inform 
WHO recommendations on use of RTS,S/AS01 beyond the pilots.
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Timing of analyses: number of events 
required for analyses of safety and impact


Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine


Outcome Effect in the 
phase 3 trial 


Population effect if the 
coverage is: 


No. of events 
required 


Observed  
rate/1000 


Events to 
April 2021   


60% 70% 60%, with 5% 
contamination 


for 90% power  (March 2021 for 
deaths) 


Safety        


Meningitis  10.5-fold increase  6.7 7.7 4.5 70-100  <5yrs 0.01-0.06 130 
Cerebral malaria 2.2-fold increase 1.7 1.8 1.6 300-350 <5yrs 0.1-0.2 296  
Mortality  
 
 
  


2.6-fold relative 
increase in girls 
compared to boys  
(2-fold increase in 
girls, 0.8-fold in boys) 


2.0 2.1 1.8 2500 deaths 
(among vaccine-


eligible) 


0.8-2.7 4280 


Impact        
Severe malaria 34% efficacy 20% 24% 19% 4000 <5yrs 0.9-3.9 3810 


 


• Combining data for the 3 countries, sufficient events had accrued by April 2021 


to address safety signals and to assess effectiveness against hospital admission 


with severe malaria in pooled analyses of data from the 3 countries. 


• Therefore, primary analysis of these outcomes has been completed based on 


data to April 2021 (March 2021 for deaths/Verbal Autopsies).


Statistical analysis plan for the Malaria Vaccine Pilot Evaluation (MVPE) v 3.42   
https://clinicaltrials.gov/ProvidedDocs/65/NCT03806465/SAP_001.pdf 
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Analysis populations


Age


Time


Analysis 
populations for 


safety (from age of 
dose 1) 


and impact (from 
the age of dose 3)


Hospital and mortality 
surveillance is maintained for 
all children 1 to 59 months of 
age. 


Events are classified as 
eligible to have been 
vaccinated, or not eligible


The ratio eligible:non-eligible
in vaccine areas divided by 
the same ratio in comparison 
areas, is an estimate of the 
incidence rate ratio between 
vaccine and comparison 
areas. 
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Mortality surveillance


• 13,682 deaths in children aged 1-59 months reported to March 31 2021
• 4,729 deaths in vaccine-eligible age groups


• 95.5% had Verbal Autopsy completed (or hospital records obtained)
• 90.5% had cause of death (injury, or other causes) established


In Malawi


• 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. 


• Mortality rate in children aged 1-59 months, during the surveillance period, was 
4.38/1000 (both sexes combined) (7,359 deaths reported per 1,681,572 person 
years).


• Similar to national estimate derived from the 2018 census of 5.08/1000. 
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Hospital surveillance


• A total of 27,596 patients aged 1-59 months admitted to April 30 2021


• 13,882 patients from areas where the vaccine implementation areas 


• 4,853 eligible to have received the malaria vaccine based on 
their date of birth


• 13,714 patients from comparison areas


• 5,141 would have been eligible by the same criteria


• Malaria test results were available for 88%.  


• A total of 4,338 suspected cases of meningitis investigated
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Vaccine delivery & uptake


By April 30 2021: 


652,673 children had received their first dose of RTS,S/AS01


494,745 children had received their third dose 


• Household surveys conducted about 20 months after vaccine introduction, in 
children 12-23 months of age:


• Received their first dose of RTS,S/AS01: 


72.5% in Malawi, 75.0% in Ghana, 78.6% in Kenya


• Received their third dose: 


62.3% in Malawi, 67.0% in Ghana, 62.3% in Kenya


• Similar coverage by wealth rankings based on household assets, and by gender
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Impact among children eligible to 
have received 3 vaccine doses


Number of events in 


eligible age groups


Implementation
areas


Comparison
areas


Rate ratio 
(95%CI)


% impact
(95%CI)


Hospital admission with:


severe malaria 418 689 0.70 (0.54,0.92) 30% (8%,46%)
cerebral malaria 37 38 0.73 (0.44,1.20) 27% (-20%,56%)


severe malaria anaemia 131 153 0.78 (0.55,1.09) 22% (-9%,45%)
Admissions with positive malaria test 1119 1606 0.79 (0.68,0.93) 21% (7%,32%)


Admission for any cause 3340 3678 0.92 (0.83,1.03) 8% (-3%,17%)


Mortality due to any cause excl. injury 1421 1443 0.93 (0.84,1.03) 7% (-3%,16%)
Girls 691 662 0.98 (0.86,1.10)
Boys 730 781 0.90 (0.78,1.04)


Ratio girls:boys 1.08 (0.92,1.28)
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Key findings


• Observed impact on hospital admission with severe malaria was consistent with 
the reduction that would be expected if vaccine effectiveness is similar to that 
observed in the phase 3 trial, given levels of coverage of 3 doses of 
RTS,S/AS01 achieved in implementation areas


• No evidence the impact on cerebral malaria differed from that for other forms of 
severe malaria


• Consistent impact on mortality (with wider uncertainty), but no evidence that 
impact on mortality differed between girls and boys 
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Outstanding question 3: Safety
Summary of safety evidence and assessment by 
the MVIP Data Safety and Monitoring Board


Cynthia Whitney, DSMB Chair


Credit: WHO/Neil Thomas.
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The MVIP Data Safety & Monitoring Board  


Prof Larry Moulton


Dr Cynthia Whitney, Chair Dr Esperança Sevene


Dr Jane Achan 


Prof Charles Newton
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MVIP Data Safety & Monitoring Board 
members


Cynthia Whitney 
MD, MPH


Epidemiology, Meningitis, 
Immunization/Vaccines 


Esperança Sevene
MD, PhD


Pharmacovigilance (PV), Regional PV systems, 
Malaria 


Charles Newton 
MBChB, MD, FRCPCH


Paediatric neurology, Epidemiology, Cerebral 
Malaria, Meningitis 


Larry Moulton
MS, PhD


Statistics, Epidemiology 


Jane Achan 
MBChB, MMed (Paeds), PhD


Epidemiology, Child health, Malaria 
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The role of the DSMB is to safeguard the well-being of children participating in the 
MVIP by regularly reviewing relevant safety data from the pilot evaluations, the 
GSK-led Phase 4 studies and from routine vaccine pharmacovigilance across 
the three countries and providing advice and recommendations to WHO


Since start of the MVIP, convened thirteen times (usually quarterly): 


• 6-7 March 2018 (face-to-face)
• 20 June 2018 (virtual)
• 19 September 2018 (virtual)
• 22 January 2019 (virtual)
• 27-28 May 2019 (face-to-face)
• 26 September 2019 (virtual)
• 24-25 November 2019 (face-to-face)
• 3 March 2020 (virtual)
• 7-8 July 2020 (virtual)
• 16 September 2020 (virtual)
• 1-2 December 2020 (virtual)
• 3 March 2021 (virtual)
• 27-28 July 2021 (virtual)


MVIP Data Safety & Monitoring Board


Met quarterly to review indicators 


of data quality and safety from


• The MVPE 


• Routine national 


pharmacovigilance systems


• Ongoing GSK-led phase IV 


study
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Reminder: Safety objectives


Assess association of vaccine introduction with increased risk of:
• Mortality among girls compared to boys, all causes except injuries
• Meningitis
• Cerebral malaria, a subset of severe malaria


among children eligible to receive 1 or more doses of RTS,S/AS01 vaccine
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Rate ratios for safety endpoints among children 
eligible to have received 1+ vaccine doses


Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine


Events in 


eligible children


Implementing 
areas


Comparison 
areas


Rate ratio*
(95% CI)


Mortality excluding injuries


Girls 1060 986 0.98 (0.87, 1.09)


Boys 1091 1143 0.91 (0.80, 1.04)


Ratio girls:boys 1.08 (0.93, 1.25); p=0.32


Probable or confirmed meningitis 27 24 0.81 (0.43, 1.55)


Cerebral malaria 


(subset of severe malaria)
25 30 0.77 (0.44, 1.35)


Interaction cerebral vs other 


severe malaria
0.94 (0.57, 1.56); p=0.81


*ratio of incidence in RTS,S/AS01 implementation areas to that in comparison areas, among children 
eligible to have received at least 1 dose of the vaccine.
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Rate ratio for mortality excluding injury in older 
children eligible to have received 1+ vaccine 
doses


Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine


Sub-analysis: gender specific mortality in older eligible children (18+ months)


Ratio of the mortality rate ratios (girls:boys): 0.95 (0.70, 1.31) 


P-value for difference between girls and boys p=0.770 


No evidence the impact of RTS,S/AS01 introduction on mortality 


differs between girls and boys, in children 18-30 months 


Girls


deaths in eligible 


age groups


18+ months old


deaths in non-eligible 


age groups


Mortality rate 


ratio (95%CI)


Comparison areas 163 1814 1


RTS,S/AS01 areas 157 2015 0.91 (0.73,1.12)


Boys


Comparison areas 181 2060 1


RTS,S/AS01 areas 180 2203 0.94 (0.76,1.17)
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1. Sufficient events were observed to have 90% power to detect safety signals 
of the magnitude observed in the phase 3 trial, if they occurred, in pooled 
analysis (across the 3 MVIP countries)


2. No evidence that RTS,S/AS01 introduction was associated with excess 
mortality in girls 


• All-cause mortality not significantly different between girls and boys, 
including after 18 months of age


3. No evidence that RTS,S introduction increased the risk of hospital admission 
for


• Meningitis
• Cerebral malaria, a subset of severe malaria
• No evidence that vaccine impact was less for cerebral malaria than 


other forms of severe malaria


Key findings
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The 24-month primary analysis had adequate power (number of events 
accrued) to exclude associations of a similar magnitude to those observed in 
the Phase 3 trial, after accounting for observed levels of coverage and 
contamination on population-level effects


• DSMB observed that pilot evaluation results indicated comparable burden for 
meningitis, cerebral malaria, and gender-specific mortality among eligible 
children living in implementation and comparison areas. 


• Pooled point estimates for safety endpoint risk ratios were consistently 
near 1 (no association)


• Results inconsistent with corresponding risk ratios observed in Phase 3 
trial


DSMB Assessment of MVIP Findings
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Meeting of 27-28 July 2021
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• Safety signals seen in Phase 3 clinical trial (2009-2014) were not observed 
when the vaccine was scaled up in the MVIP


• Safety signals seen in the Phase 3 trial were not observed in the ongoing 
GSK sponsored Phase 4 study


• Pilot evaluation pooled results demonstrate effectiveness of RTS,S against 
severe malaria 


• As expected, results were not yet powered to detect impact on mortality


• Based on data reviewed from the national pharmacovigilance (PV) 
programmes, the DSMB did not find evidence of new conditions that warrant 
closer safety tracking


Conclusions from MVIP DSMB
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Meeting of 27-28 July 2021


Joint SAGE/MPAG session on RTS,S/AS01 Malaria Vaccine
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In addition to data from the MVPE, findings from other sources did not show a causal 
relationship of the safety signals seen in the Phase 3 trial


• Pooled safety analysis of Phase 2 trials RTS,S/AS (n~2000) (Vekemans et al, 
2013)


• RTS,S/AS01 seasonal vaccination study (~4000 received RTS,S/AS01; 
Chandramohan et al, 2021)


• RTS,S/AS01 fractional dose trial (794 received RTS,S/AS01; unpublished)


The EMA has maintained a positive scientific opinion and considers the benefit risk 
profile of the vaccine favorable 


• Reviews at least annually, with last evaluation period to March 2020 and past 
year now under review


RTS,S/AS01 full evidence review 
on safety
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RTS,S SAGE/MPAG Working Group assessment 


and proposed recommendations


Peter Smith, RTS.S SAGE/MPAG Working Group Chair
Eusebio Macete, RTS,S SAGE/MPAG Working Group Co-chair


Credit: WHO/F.Combrink
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RTS,S SAGE/MPAG Working Group 
Assessment: Safety


• DSMB concluded safety signals seen in the Phase 3 clinical trial (2009 –2014) 
were not seen in the pilot implementation


• National pharmacovigilance (PV) programmes and ongoing GSK Phase 4 
studies did not show evidence of new conditions that warrant closer safety 
tracking


• Safety signals seen in the Phase 3 trial have not been observed in: 
• Pooled safety data from Phase 2 trials of RTS,S/AS
• Trial of seasonal use of RTS,S/AS01 with or without seasonal malaria 


chemoprevention
• Trial on fractional dose of RTS,S/AS01
• Extended follow up study of a subset of children in Phase 3 trial


• The African Advisory Committee on Vaccine Safety (AACVS), the Global 
Advisory Committee on Vaccine Safety (GACVS), and the Working Group 
agreed with the DSMB conclusions
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RTS,S SAGE/MPAG Working Group 
Assessment: Impact


• DSMB concluded that the MVPE findings demonstrated effectiveness of 
RTS,S/AS01 vaccine against severe malaria 


• 30% reduction in severe malaria 
• 21% reduction in hospitalization with malaria parasitemia 
• both statistically significant


• The Working Group agreed with the DSMB conclusions
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RTS,S SAGE/MPAG Working Group 
Assessment: Feasibility


• 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– in a relatively short time period and in the 
context of substantial challenges to the health system due to the COVID-19 
pandemic


• Preliminary information on 4th dose suggests drop-out rates between dose 3 and 
dose 4 have been around 19-30% in Malawi and Ghana (after 9-10 months of 
implementation)


• Insufficient time has passed since dose 4 introduction to assess drop-out rates 
in Kenya
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RTS,S SAGE/MPAG Working Group 
Assessment: general findings 


Feasibility (cont.):


• Malaria vaccine introduction did not have an impact on the uptake of routine 
vaccinations, health care seeking behaviours for febrile illness, use of ITNs 


• Evidence the malaria 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
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RTS,S SAGE/MPAG Working Group 
recommendations


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
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RTS,S SAGE/MPAG Working Group 
recommendations (cont.)


• 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 vaccine provides substantial added protection against severe malaria and 
probably against 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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RTS,S SAGE/MPAG Working Group 
recommendations (cont.)


In areas of moderate to high, perennial malaria transmission:


• 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 fourth dose 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
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RTS,S SAGE/MPAG Working Group 
recommendations (cont.)


In areas with highly seasonal malaria or areas with perennial malaria 


transmission with seasonal peaks:


• Consideration should be given to the option of providing the RTS,S/AS01 
vaccine seasonally, with potential 5-dose strategies including:


• 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


• 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 season


Recommendation for possible 5-dose seasonal malaria vaccination strategies 
based on available data. 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
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RTS,S SAGE/MPAG Working Group: 
additional considerations


• 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


• Recommend that no 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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RTS,S SAGE/MPAG Working Group 
recommendations: next steps


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


• To include dimensions of market dynamics, learning from experience, scientific 
evidence for high impact, implementation considerations, and social values, 
including fairness, and equity
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RTS,S SAGE/MPAG Working Group 
recommendations: next steps (cont.)


The MVIP should continue as previously planned for an additional 2 years to 


measure:


1. Impact of the introduction of RTS,S/AS01 on mortality; and 
2. Added benefit of dose 4 


• 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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Seasonal Influenza Vaccination


 INTRODUCTION


 Meeting of the Strategic Advisory Group of Experts (SAGE) on 


Immunization


 7 October 2021
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SAGE Working Group on Influenza (established December 2017)


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:


• 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 pediatric populations;


• the evidence on the effectiveness of improved formulations for influenza vaccines for older adults and other risk 


groups;


• the evidence on the effectiveness of live attenuated influenza vaccines.
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SAGE Working Group on Influenza (established December 2017)


Composition


 SAGE members


 Andrew J. Pollard: University of Oxford, United Kingdom (Chair of the Working Group);


 Rakesh Aggarwal: Jawaharlal Institute of Postgraduate Medical Education and Research (JIPMER), Puducherry, 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.
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Agenda


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 and review 


of evidence on co-administration of COVID-19 vaccines and 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: 35 min.
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Global influenza disease burden


 Annual seasonal influenza epidemics lead to:
• 1 billion cases of influenza


• 3-5 million severe cases


• 290,000-650,000 influenza-related respiratory deaths


 Morbidity and mortality due to influenza often underappreciated in 


the context of year-round seasonal influenza
• Severe disease evident particularly among older adults, children, pregnant 


women, and people with underlying chronic conditions


Zoonotic influenza viruses continue to emerge and infect humans
• Highlights the importance of ongoing efforts to strengthen influenza preparedness 


and response capacities
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Data source: FluNet ( www.who.int/flunet ), GISRS © World Health Organization 2021


Global Circulation of Influenza Viruses, 2018-2021
(number of specimens positive for influenza by subtype)
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Monitoring Influenza & SARS-CoV-2 Community Transmission through the 
Global Influenza Surveillance and Response System
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Global influenza vaccine & vaccination landscape


 Policy landscape (as of 2018)1


• 117 WHO Member States reported having an 


influenza vaccination policy:


– 52 HICs, 45 UMICs, 18 LMICs, 2 LICs


• Policies more frequent in the AMRO/PAHO and 


EURO regions


 Doses distributed (as of 2019)2


• Influenza vaccine doses distributed is a proxy for 


uptake


• Influenza vaccines were distributed in 134 


countries in 2019


– Has remained fairly consistent since 2012


• 531 million doses distributed in 2019


– 103% increase from 262 million doses in 2004


– AMRO/PAHO and EURO regions have higher 


number of doses distributed per 1,000 persons


1. Morales, KF, Brown, DW, Dumolard L, Steulet, C, Vilajeliu, A, Ropero Alvarez, AM, et al. Seasonal influenza vaccination policies in the 194 WHO Member States:The evolution of global influenza pandemic preparedness and the challenge of sustaining 
equitable vaccine access. Vaccine X. 2021;8. doi: 10.1016/j.jvacx.2021.100097. 


2. Palache, A, Rockman, S, Taylor, B, Akcay, M, Billington, JK, Barbosa, P. Vaccine complacency and dose distribution inequities limit the benefitsof seasonal influenza vaccination, despite a positive trend in use. Vaccine. 2021;39. doi: 
10.1016/j.vaccine.2021.08.097.


Session6.1_Pollard


SAGE meeting October 2021 8







9


Thank you
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Backup slides
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11Data source: FluNet ( www.who.int/flunet ), GISRS © World Health Organization 2021


Circulation of Influenza Viruses in the Northern Hemisphere, 2018-2021
(number of specimens positive for influenza by subtype)
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Circulation of Influenza Viruses in the Southern Hemisphere, 2018-2021
(number of specimens positive for influenza by subtype)


Data source: FluNet ( www.who.int/flunet ), GISRS © World Health Organization 2021
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CURRENT RECOMMENDATION (2012 POSITION PAPER)


 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 immunization of pregnant women into such programmes.
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CURRENT RECOMMENDATION (2012 POSITION PAPER)


 Children aged <6 months are not eligible to receive currently licensed influenza vaccines and should be 


protected against influenza through vaccination of their mothers during pregnancy and through ensuring 


vaccination of close contacts to limit transmission of influenza 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 sufficient resources are available and with 


due consideration for competing health priorities and operational feasibility. Preventing influenza 


disease in this influenza-naïve population is currently challenging, as effective immunization requires 2 


doses and is highly dependent on vaccine strains matching the circulating influenza viruses. Future 


availability of other vaccines which can be more effective at priming the immune response, whether 


adjuvanted or live-attenuated, will further increase 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.
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CURRENT RECOMMENDATION (2012 POSITION PAPER)


 Elderly persons (≥65 years of age) have the highest risk of mortality from influenza, and vaccination of 


the elderly has traditionally been the main focus of influenza vaccine policy. Elderly people continue to 


be an important target for vaccination. Although increasing evidence 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 investment. 


 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.
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CURRENT RECOMMENDATION (2012 POSITION PAPER)


 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. 
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Does repeat influenza vaccination attenuate 


effectiveness


Elenor Jones-Gray, Ellie Robinson, Annette Fox, Sheena Sullivan


The WHO Collaborating Centre for Reference and Research on Influenza is supported by the Australian Government Department of Health
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Background


� Studies dating to 1970s have suggested reduce vaccine 
effectiveness (VE) among people who receive influenza 
vaccination in consecutive years


� Antibodies can become preferentially focused on an epitope 
that is conserved among successively encountered antigens
� Serial vaccination with similar vaccines may promote antibody 


focusing that would provide limited protection if the circulating 
strain drifted – negatively interfering with VE


� Depends on the antigenic similarity of successive vaccine antigens 
and circulating viruses within and between successive seasons
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Aim 


� Review the evidence on the effects of prior vaccination 
on the effectiveness of season influenza vaccines


� Conduct a systematic review of observational studies 


� Conduct a series of meta-analyses summarising the 
attenuation of VE


� Assess, using GRADE criteria, whether there is sufficient 
evidence to motivate a policy change
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GRADE assessment


� 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
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Search strategy


� Medline Ovid, EMBASE, CINAHL Complete databases 


� January 2016 to 31 May 2021 


� Reference lists from past reviews (Belongia et al., 2017b; 
Ramsay et al., 2019)


� Search terms: 


� ‘influenza’, ‘vaccines’, ‘immunization’, ‘efficacy’ and 
‘effectiveness’
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Inclusion Criteria
� Report’s vaccine effectiveness for four comparison groups; 


vaccinated in current season only, vaccinated in prior season/s 
only, vaccinated in current and prior season/s, unvaccinated in both 
seasons. Where ‘prior season’ vaccination is defined by vaccination 
in the season immediately preceding the current season.


� Vaccine effectiveness estimates are calculated using laboratory 
confirmed cases.


� Influenza vaccination by any vaccine formulation and dosage. 
Frequency of administration must be once or more per season to 
be considered vaccinated in that season.


� For articles in a language other than English, an English language 
abstract must be available.
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Exclusion criteria


� Cost-effectiveness studies, interim reports superseded by 
end of season reports, conference abstracts.


� Studies using nonspecific clinical or serologic end points.


� Where vaccine effectiveness estimates are only provided for 
a subset of outcome severity (e.g. study only includes 
participants with severe and fatal outcomes) the study will 
be excluded from the meta-analysis.


� Where vaccine effectiveness estimates are provided for 
generalised influenza but not available by influenza type or 
subtype the study will be excluded from the meta-analysis.
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81 articles were identified for review, 41 for 


meta-analysis
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Study metrics


� The majority of studies were from the northern 
hemisphere (>95%). 


� The earliest eligible study used data from 2000 (2007-
2008 for meta-analysis). 


� Majority test-negative studies. 
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Outcome definitions used


� 77 used PCR; 4 RIDT


� In the majority of studies (63%), patients were swabbed 
for testing within 7 days of illness onset


� Reduces possibility of misclassification of cases as non-cases
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Exposure (vaccination) definitions


� Vaccination status confirmed by 
� medical record or registry in 39 studies


� self-report in 13 studies


� mixture in 26 studies 


� Could mean vaccination status is misclassified


� Patients were classified as exposed if they were vaccinated at 
least 14 days prior to symptoms onset
� Post-vaccination antibodies peak around 14days


� 50 studies, trivalent inactivated vaccines were used; 
� Complicates interpretation of estimates for influenza B
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Risk of bias


� ROBINS-I tool


� Most studies in the 
meta-analysis were at 
moderate risk of bias


� Nine studies (19%) 
were judged at a 
serious risk of bias 
overall
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Meta-analysis


� For each virus, both season-specific and an overall 
(across all seasons) estimate is provided


� Within season and between season heterogeneity 
measured by I2 and direction of effect


� Both random and fixed effect estimates


� Divergence suggests problems with heterogeneity 


� Sensitivity analysis
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Season-specific and overall VE: A(H1N1)pdm09


Apparent 
benefit in 
years 
immediately 
after 2009 
pandemic, 
which 
disappeared 
as viruses 
diversified


Heterogeneity seen
between seasons; 
within seasons there 
is less heterogeneity
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There is low evidence to support a policy 


change for A(H1N1)pdm09 vaccination


� Vaccination in current & prior season provided better 
protection than vaccination in the prior season only or 
not being vaccinated (reference)


� GRADE assessment:  low evidence available to support 
any change in policy regarding A(H1N1)pdm09


Current-only Prior-only
Current & 


prior ∆VE (95% CI)


A(H1N1)pdm09 58% (48%, 66%) 33% (21%, 43%) 53% (44%, 60%) -9% (-16%, -1%)


∆VE measures the difference between estimates for the current+prior group minus the current-only group
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Season-specific and overall VE: A(H3N2)


Poor VE after 3 
years of 
vaccination 
with a similar 
antigen and drift 
in circulating 
viruses – negative 
interference


Low overall VE and 
moderate between-
season heterogeneity
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There is very low evidence to support a 


policy change for A(H3N2) vaccination


� Overall poor VE, and high ΔVE, but vaccination in current & 
prior season better than no vaccination


� GRADE assessment: very low evidence to support any 
change in policy


� More work is needed to understand how to mitigate 
negative interference in some seasons


Current-only Prior-only
Current & 


prior ∆VE (95% CI)


A(H3N2) 37% (29%, 45%) 9% (-3%, 19%) 20% (12%, 27%) -18% (-26%, -11%)


∆VE measures the difference between estimates for the group minus the current-only group
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Season-specific and overall VE: Influenza B


Differences 
between the 
lineage 
included in the 
trivalent 
vaccine and 
the one 
circulating 
complicate 
interpretation
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Lineage-specific estimates (infecting virus)
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There is low evidence to support a policy 


change for influenza B vaccination


� Vaccines and circulating viruses were not always lineage-
matched


� GRADE assessment: low evidence to suggest a change in 
policy is needed


Current-only Prior-only
Current & 


prior ∆VE (95% CI)


Influenza B 54% (49%, 59%) 21% (12%, 29%) 47% (41%, 53%) -7% (-14%, 0%)


TIV 


antigen


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%)


Infecting 


virus


B/Victoria 47% (38%, 55%) 19% (6%,31%) 45% (35%, 54%) -2% (-13%,9%)


B/Yamagata 61% (54%,67%) 23% (11%,34%) 48% (39%, 55%) -10% (-19%,-2%)


∆VE measures the difference between estimates for the current+prior group minus the current-only group
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Sensitivity analysis


� Overall conclusions did not change if


� Studies that used RIDT were included


� Estimation was restricted to studies that used TND


� Studies at risk of sparse data bias were removed


� Studies at risk of bias were removed


� Estimation was restricted to outpatient populations


� Estimation was restricted to northern hemisphere 
populations
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Pooled VE estimates


∆VE measures the difference between estimates for the current+prior group minus the current-only group


Current-only Prior-only
Current & 


prior ∆VE (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%)


� Vaccination in current & prior season afforded better 
protection than no vaccination


� There is currently insufficient evidence to support a change 
in influenza vaccination policy that considers prior 
vaccination
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Conclusions


� Repeated vaccination does not consistently harm VE 
though it may attenuate it


� In most seasons for most antigens, repeated vaccination 
provided better VE than vaccination in the prior year 
only or no vaccination


� Further work is needed to characterise the conditions under 
which H3 VE is compromised and whether it is consistent 
with existing hypotheses (e.g. antigenic distance)
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vaccines


Review of evidence on co-administration of COVID-19 
vaccines and influenza vaccines
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QIV and TIV


Two issues to consider: supply and effectiveness


First QIV approved in 2012
• Widely available across all currently approved influenza vaccine technologies (egg-based, cell culture-


based, and recombinant vaccines)


QIV and TIV use among WHO Member States (data as of 2018)1
• 96 Member States reported using TIV
• 42 Member States reported using QIV


– More frequently among HICs
• Data not available for 75 Member States


1. Morales, KF, Brown, DW, Dumolard L, Steulet, C, Vilajeliu, A, Ropero Alvarez, AM, et al. Seasonal influenza vaccination policies in the 194 WHO Member States:The evolution of global 
influenza pandemic preparedness and the challenge of sustaining equitable vaccine access. Vaccine X. 2021;8. doi: 10.1016/j.jvacx.2021.100097. 
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2017 Systematic Review On Health Economic Consequences of QIV


Methodology
• Assessed health economic evaluations of QIV versus TIV published before 30 September 2016
• 16 studies were included (all from HICs)


Study outcomes
• Impact of QIV on influenza-related morbidity and mortality varied considerably 
• 13 cost-utility studies concluded QIV would be at least cost-effective as compared with TIV


Commentary
• Benefits of QIV will vary strongly by season


– Assessments should include data from multiple influenza seasons
• QIV estimated to save costs to the health system and to society 


– Partially or fully compensates for the higher price of QIV
• Publicly funded evaluations are needed to validate findings from industry-funded studies
• Results from HICs are not directly transferable to LMICs 


De Boer, PT, van Maanen, BM, Damm, O, Ultsch, B, Dolk, FCK, Crepey, P, et al. A systematic review of the health economic consequences of quadrivalent influenza vaccination. Expert Review of 
Pharmacoeconomics & Outcomes Research. 2017;17(3):249-265. doi: 10.1080/14737167.2017.1343145
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QIV vs TIV publications since 2017 systematic review


15 studies identified
• More MICs represented in analyses 


Findings
• Evidence suggests that a switch to QIV leads to reductions in hospitalizations and deaths


– Varies considerably across settings
• Evidence suggests that a switch to QIV is also cost-effective in terms of direct and indirect costs
• Previous commentary from 2017 systematic review is still valid:


– Data is still mostly from HICs (however, more data is now available from LMICs)
– Additional publicly funded studies needed
– Need multi-season studies, including from LMICs
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Co-administration: ComFluCOV study


Safety and immunogenicity of concomitant administration of COVID-19 vaccines and 
seasonal influenza vaccines 


679 volunteers from across England and Wales
• >18 years and had already received one dose of ChAdOx1-S [recombinant] or BNT 162b2 
• Influenza vaccine provided with 2nd dose of COVID-19 vaccine


– ≥65 years received aTIV
– <65 years received either QIVc or QIVr


Concomitant influenza and COVID-19 vaccine administration was acceptable in terms of 
reactogenicity and tolerability


No evidence of negative immune interference for COVID-19 or influenza vaccines


Lazarus, Rajeka et al, The Safety and Immunogenicity of Concomitant Administration of COVID-19 Vaccines (ChAdOx1 or BNT162b2) with Seasonal Influenza Vaccines in 
Adults: A Phase IV, Multicentre Randomised Controlled Trial with Blinding (ComFluCOV). Available at SSRN: https://ssrn.com/abstract=3931758
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ComFluCOV study
Anti-S IgG GMT ratio between COVID-19 vaccine given with or without influenza vaccine


Placebo first=COVID-19 vaccine alone at D0; Flu first=concomitant COVID-19 and influenza vaccines at D0. GMR=geometric mean ratio. CI=confidence interval.
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ComFluCOV study
HAI influenza geometric mean ratios
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Safety, Immunogenicity, and Efficacy of a COVID-19 Vaccine (NVX-CoV2373) 
Co-administered With Seasonal Influenza Vaccines


Sub-study on influenza vaccine co-administration as part of the phase 3 randomized 
NVX-CoV2373 trial. 
• Influenza vaccine (QIVc for 18-64 years, aTIV for ≥65 years) given with dose 1 of COVID-19 vaccine
• Assessment of safety, immunogenicity and efficacy


Reactogenicity events more common in the co-administration group
• Tenderness or pain at injection site, fatigue, muscle pain


Co-administration resulted in no change to influenza vaccine immune response, while a 
reduction in antibody responses to the NVX-CoV2373 vaccine was noted


NVX-CoV2373 efficacy in the sub-study was 87.5% (95% CI: -0.2, 98.4) while efficacy in 
the main study was 89.8% (95% CI: 79.7, 95.5)


https://www.medrxiv.org/content/10.1101/2021.06.09.21258556v1
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ADDITIONAL CONSIDERATIONS


Until now, WHO recommends 14 days interval between COVID-19 vaccine and any other vaccine. 
• Rational: 1. At the time, no data were available on safety, immunogenicity and efficacy of co-administration and 2. 


to assess reactogenicity by vaccine. 
• Until now, large dataset available on reactogenicity and safety of certain COVID-19 vaccines, limited data available 


on co-administration.


Co-administration
• Not contraindicated in package inserts (WHO EUL’d COVID-19 vaccines).
• Data from other, non-COVID-19 vaccines, suggest that co-administration may, rarely, lead to decreased 


immunogenicity and increased reactogenicity.


Influenza burden of disease
• Almost complete absence of influenza activity in 2020/2021 due to public health measures. 
• Unclear how decreased population immunity will impact upcoming influenza seasons, in particular as public 


health measures are lifted. 
• Risk of co-circulation of COVID-19 and influenza may pose stress on health systems.


Data gaps
• No data on coadministration of certain WHO-EUL COVID-19 vaccines/ influenza vaccines (high-dose and LAIV).
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Backup Slides
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2017 Systematic Review On Health Economic Consequences of QIVSession6.3_Chadwick
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QIV vs TIV publications since 2017 systematic reviewSession6.3_Chadwick
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OBJECTIVE


 Present the evidence in support of seasonal influenza vaccination around the six 


identified target groups.


 Actual recommendations will be presented in the following presentation.


A comprehensive review of literature can be found in background paper and 


Evidence to Recommendation tables.


If available, the Working Group relied on high-quality systematic reviews of 


literature.


METHODS
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CURRENT RECOMMENDATION (2012 POSITION PAPER)


 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. 


 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.


 The following slides summarize key findings on disease burden, risk factors, vaccine 


efficacy/effectiveness and safety for these potential target groups.
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AGE AS RISK FACTOR


Global influenza lower respiratory 


tract infection-related mortality 


rate, hospitalization rate and 


incidence rates by age, 2017.1


1Mortality, morbidity, and hospitalisations due to influenza lower respiratory tract infections, 2017: an analysis for the Global Burden of Disease Study 2017. The Lancet. 2019. 7,1: P69-89.
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CHILDREN (<5 YEARS)  


 Infants and young children experience high rates of infection and illness due to seasonal 


influenza. 


• One million severe acute lower respiratory infections (ALRI) estimated to occurred in 


children under 5 years globally in 2008. ALRI up to 55 per 1,000 per year for “developed” 


countries and 154 per 1,000 per year, respectively for “developing” countries.1


 Common complications, especially in children younger than 5 years:2,3


• Pneumonia.


• Exacerbation of other conditions, such as cardiac conditions and asthma.


• Sinus and ear infections.


• Neurological are reported.4


Important driver of community transmission.5


1Nair H,, et al. Global burden of respiratory infections due to seasonal influenza in young children: a systematic review and meta-analysis. PLoS One. 2011;6(11):e26282. doi: 


10.1371/journal.pone.0026282. Epub 2011 Nov 7 


Wang XL, Yang L, Chan KH, Chan KP, Cao PH, Lau EH, et al. Age and Sex Differences in Rates of Influenza-Associated Hospitalizations in Hong Kong. Am J Epidemiol. 2015;182(4):335-44
3Flu&Young children. www.cdc.gov/flu/highrisk/children.htm, accessed 30 September 2021.
4Paksu MS et al. Neuroinfluenza: evaluation of seasonal influenza associated severe neurological complications in children (a multicenter study). Child's Nervous System. 2018;34(2):335-47.
5Reichert TA et al. The Japanese Experience with Vaccinating Schoolchildren against Influenza. N Engl J Med 2001; 344:889-896
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CHILDREN (<5 YEARS)  


 Available vaccines


• Live-attenuated influenza vaccine (LAIV) (from 2 years) 


• Inactivated seasonal influenza vaccine (from 6 months)


 Both have demonstrated benefits over no vaccination in children:1


 LAIV: A 2018 Cochrane review concluded that compared with placebo or no intervention, 


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% CI: 0.11 to 0.41; 7718 children; moderate-certainty evidence).


 Inactivated vaccines: Compared with placebo or no intervention, 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).


1Jefferson T, Rivetti A, Di Pietrantonj C, Demicheli V. Vaccines for preventing influenza in healthy children. Cochrane Database Syst 


Rev. 2018;2:CD004879. doi: 10.1002/14651858.CD004879.pub5
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CHILDREN (<5 YEARS)


Vaccine safety


Studies assessing trivalent and quadrivalent inactivated vaccines and live 


attenuated influenza vaccines in children have noted a good safety profile.1


LAIV should not be given to:


• Children with immune compromising conditions, with the exception of children 


with stable HIV infection on highly active antiretroviral therapy (HAART) and 


with adequate immune function.


• Children with severe asthma or medically attended wheezing in the 7 days prior 


to the proposed date of vaccination, due to increased risk of wheezing following 


administration of LAIV.


1Jefferson T, Rivetti A, Di Pietrantonj C, Demicheli V. Vaccines for preventing influenza in healthy children. Cochrane Database Syst 


Rev. 2018;2:CD004879. doi: 10.1002/14651858.CD004879.pub5
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HEALTH WORKERS


Kuster SP, Shah PS, Coleman BL, Lam PP, Tong A, Wormsbecker A et al. Incidence of influenza in healthy adults and healthcare workers: a systematic review and meta-


analysis. PLoS One. 2011;6:e26239. doi: 10.1371/journal.pone.0026239.


Lietz J, Westermann C, Nienhaus A, Schablon A. The Occupational Risk of Influenza A (H1N1) Infection among Healthcare Personnel during the 2009 Pandemic: A 


Systematic Review and Meta-Analysis of Observational Studies. PLoS One. 2016;11:e0162061. doi: 10.1371/journal.pone.0162061.


 Compared to adults working in non-healthcare settings, health workers (HWs) are at significantly 


higher risk of influenza.  


 Pooled influenza incidence rates (IR) for HWs per season for symptomatic laboratory-confirmed 


influenza infection were as follow: 


• IR: 7.5 per 100 (95% CI, 4.9 to 11.7) in unvaccinated HWs


• IR: 4.8 per 100 (95% CI, 3.2 to 7.2) in vaccinated HWs 


Incidence rate ratios (IRR) for symptomatic infections comparing HW to healthy adults: 


• IRR: 1.5 (95% CI, 0.4 to 2.5) in unvaccinated HWs


• IRR: 1.6 (95% CI, 0.5 to 2.7) in vaccinated HWs 


 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 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). 


Session6.4_Warshawsky


SAGE meeting October 2021 8







HEALTH WORKERS


1Kuster SP, Shah PS, Coleman BL, Lam PP, Tong A, Wormsbecker A et al. Incidence of influenza in healthy adults and healthcare workers: a systematic review and meta-analysis. PLoS One. 2011;6:e26239. doi: 10.1371/journal.pone.0026239.
2Thomas RE, Jefferson T, Lasserson TJ. Influenza vaccination for healthcare workers who care for people aged 60 or older living in long-term care institutions. Cochrane Database Syst Rev. 2016:CD005187. doi: 10.1002/14651858.CD005187.pub5


 Overall it is assumed that influenza vaccines are as effective and safe in HWs as in adults of similar age 


and underlying medical conditions. 


 A meta-analysis1 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. 


 Limited evidence of impact on transmission from HWs to their patients.


• A 2016 Cochrane review (Thomas et al.)2 suggest that that evidence around vaccinating HWs to 


protect those populations they are caring for, i.e. individuals ≥ 60 years of age in long-term care 


institutions (LTCIs) is often limited and of poor quality. 
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INDIGENOUS/First Nation POPULATIONS


 Limited data globally.


 Indigenous populations have a high risk of severe influenza-related outcomes


 Indigenous/First Nation peoples suffer higher infection rates due to social and cultural 
determinants of health.1


• Impacted by socioeconomic conditions, underlying medical conditions and access to health care services. 


Particularly highlighted during the influenza A(H1N1) 2009 pandemic in studies from 
Australia and Canada.2,3


• A study in Canada in 2009 reported that First Nations people were 6.5 times more 
likely to be admitted to an intensive care unit with pH1N1 2009 influenza than non-
First Nations.4


1Power T et al. COVID-19 and Indigenous Peoples: An imperative for action. Journal of clinical nursing. 2020.
2Boggild et al. The impact of influenza on the Canadian First Nations. Canadian Journal of Public Health. 2011;102(5):345-8. 
3Gall Aet al. Outcomes Reported for Australian First Nation Populations for the Influenza A (H1N1) 2009 Pandemic and Lessons for Future Infectious Disease Emergencies: a Systematic 


Review. Global Biosecurity. 2020;1(4). 
4Weinman AL, Sullivan SG, Vijaykrishna D, Markey P, Levy A, Miller A, et al. Epidemiological trends in notified influenza cases in Australia’s Northern Territory, 2007-2016. Influenza and 


other respiratory viruses. 2020;14(5):541-50. 
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INDIGENOUS/First Nation POPULATIONS


 Vaccine effectiveness and safety


 Overall, it is assumed that influenza vaccines are as effective and safe in indigenous 


populations as in adults of similar age and underlying medical conditions. 
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INDIVIDUALS WITH CO-MORBIDITIES


Individuals with underlying conditions and comorbidities have a very high risk of severe 


disease and mortality from influenza-related illness.1,2


• Includes: chronic neuromuscular disease, diabetes, chronic lung disease, asthma 


cardiovascular disease, kidney or liver disease, obesity and immunocompromising 


conditions.


Influenza can exacerbate these conditions.


 Odds ratios for mortality for seasonal influenza (level of evidence: low): 1 


• “any risk factor”:  2.04 (95% CI: 1.74 to 2.39) 


• Obesity: 30.1 (95% CI: 1.74 to 2.39) in one study


• cardiovascular diseases: 1.97 (95% CI: 1.06 to 3.67) 


• neuromuscular disease : 3.21 (95% CI: 1.84 to 5.58). 


1 Mertz, D. et al. Populations at risk for severe or complicated influenza illness: systematic review and meta-analysis. BMJ 2013;347:f5061.
2 Paksu et al. Neuroinfluenza: evaluation of seasonal influenza associated severe neurological complications in children (a multicenter study). Child's Nervous System. 


2018;34(2):335-47.
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INDIVIDUALS WITH CO-MORBIDITIES


1Cates CJ, Rowe BH. Vaccines for preventing influenza in people with asthma. Cochrane Database Syst Rev. 2013:CD000364. doi: 10.1002/14651858.CD000364.pub4.
2Bitterman R, Eliakim-Raz N, Vinograd I, Zalmanovici Trestioreanu A, Leibovici L, Paul M. Influenza vaccines in immunosuppressed adults with cancer. Cochrane Database Syst Rev. 2018;2:CD008983. doi: 10.1002/14651858.CD008983.pub3.
3Kopsaftis Z, Wood-Baker R, Poole P. Influenza vaccine for chronic obstructive pulmonary disease (COPD). Cochrane Database Syst Rev. 2018;6:CD002733. doi: 10.1002/14651858.CD002733.pub3.
4Dharmaraj P, Smyth RL. Vaccines for preventing influenza in people with cystic fibrosis. Cochrane Database Syst Rev. 2014:CD001753. doi: 10.1002/14651858.CD001753.pub3.
5Caldera F, Mercer M, Samson SI, Pitt JM, Hayney MS. Influenza vaccination in immunocompromised populations: Strategies to improve immunogenicity. Vaccine. 2021;39 Suppl 1:A15-A23. doi: 10.1016/j.vaccine.2020.11.037.


Vaccine effectiveness and safety


Systematic reviews have shown that influenza vaccination has a protective effect in persons 


living with asthma, in immunosuppressed adults with cancer,  patients with chronic obstructive 


pulmonary disease (COPD) and people with cystic fibrosis.1,2,3,4


Evidence demonstrates that available influenza vaccines are less effective in individuals with co-


morbidities than healthy individuals.5


Traditional influenza vaccines are well tolerated in persons with underlying conditions and 


comorbidities. Data on newer enhanced influenza vaccines showed generally good tolerability.


Session6.4_Warshawsky


SAGE meeting October 2021 13







14


OLDER ADULTS


Older adults have a high risk of disease-related complications, hospitalizations, and 


mortality due to immunosenescence, lower vaccine effectiveness and higher rates 


of co-morbidities.


85 – 90% of the excess influenza related deaths occur in older adults (CDC)


Older adults residing in long term care homes may have an increased risk of 


infection due to congregate living setting, age and underlying medical condition. 
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OLDER ADULTS


A 2017 systematic review estimated a pooled  vaccine effectiveness (VE) against any type of 


influenza of 37% (95% CI: 30–44) for older adults.1


Over 5 seasons, VE in the US for adults ≥65 years was:


• 14% (95% CI:−14% to 36%) against A(H3N2)  


• 49% (95% CI 22%-66%) A(H1N1)pdm09  


• 62% (95% CI 44%–74%) against influenza B.3


Enhanced, newer influenza vaccines, including adjuvanted and high-dose vaccines, provide better 


efficacy and/or effectiveness for elderly adults than traditional influenza vaccines.4


1Rondy M, El Omeiri N, Thompson MG, Levêque A, Moren A, Sullivan SG. Effectiveness of influenza vaccines in preventing severe influenza illness among adults: A systematic review and meta-


analysis of test-negative design case-control studies. J Infect. 2017;75:381-94. doi: 10.1016/j.jinf.2017.09.010.
2Demicheli V, Jefferson T, Di Pietrantonj C, Ferroni E, Thorning S, Thomas RE et al. Vaccines for preventing influenza in the elderly. Cochrane Database Syst Rev. 2018;2:CD004876. doi: 


10.1002/14651858.CD004876.pub4.
3Russell K, Chung JR, Monto AS, Martin ET, Belongia EA, McLean HQ et al. Influenza vaccine effectiveness in older adults compared with younger adults over five seasons. Vaccine. 2018;36:1272-8. 


doi: 10.1016/j.vaccine.2018.01.045.
4Control. ECfDPa. Systematic review of the efficacy, effectiveness and safety of newer and enhanced seasonal influenza vaccines for the prevention of laboratory confirmed influenza in individuals 


aged 18 years and over. Stockholm: ECDC; 2020.  (www.ecdc.europa.eu/sites/default/files/documents/seasonal-influenza-vaccines-systematic-review-efficacy.pdf.
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OLDER ADULTS


Vaccine safety


Based on the 2017 Cochrane review on seasonal influenza vaccination in older 


adults and based on post-licensure surveillance data, the safety profile of seasonal 


influenza vaccines is acceptable.1


Newer vaccines (adjuvanted and high dose) have been associated with increased 


reactogenicity compared with standard-dose but not increased risk of serious 


adverse events.2


1Demicheli V, Jefferson T, Di Pietrantonj C, Ferroni E, Thorning S, Thomas RE et al. Vaccines for preventing influenza in the elderly. Cochrane Database Syst Rev. 2018;2:CD004876. doi: 


10.1002/14651858.CD004876.pub4.
2Control. ECfDPa. Systematic review of the efficacy, effectiveness and safety of newer and enhanced seasonal influenza vaccines for the prevention of laboratory confirmed influenza in individuals 


aged 18 years and over. Stockholm: ECDC; 2020.  (www.ecdc.europa.eu/sites/default/files/documents/seasonal-influenza-vaccines-systematic-review-efficacy.pdf.
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PREGNANT WOMEN 


A meta-analysis 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). 


• Similar risk was not noted for admission to intensive care units and death.2


Risk of severe illness increases with gestational age. 


HIV-infected pregnant women have a dramatically higher rate of influenza-


associated mortality than non-pregnant women.4


1Mertz D, Geraci J, Winkup J, Gessner BD, Ortiz JR, Loeb M. Pregnancy as a risk factor for severe outcomes from influenza virus infection: A systematic review 


and meta-analysis of observational studies. Vaccine. 2017;35:521-8. doi: 10.1016/j.vaccine.2016.12.012.
2Mertz D, Lo CK, Lytvyn L, Ortiz JR, Loeb M, FLURISK-INVESTIGATORS. Pregnancy as a risk factor for severe influenza infection: an individual participant data 


meta-analysis. BMC Infect Dis. 2019;19:683. doi: 10.1186/s12879-019-4318-3.
3Neuzil KM, et al Impact of influenza on acute cardiopulmonary hospitalizations in pregnant women. Am J Epidemiol. 1998;148(11):1094-102.
4Tempia S et al. Mortality Associated With Seasonal and Pandemic Influenza Among Pregnant and Nonpregnant Women of Childbearing Age in a High-HIV-


Prevalence Setting-South Africa, 1999-2009. Clin Infect Dis. 2015;61(7):1063-70.
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PREGNANT WOMEN 


Vaccine effectiveness and safety


Few studies exist on the effects of influenza in pregnant women in the low- and middle-income country settings.


Vaccination of pregnant women helps to protect: 


• The pregnant woman from influenza-associated morbidity


• The pregnancy – results in decrease risk of prematurity, small for gestational age and low birth weight 


compared to women who are not vaccinated


• Indirect and passive protection to the baby


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.


Keller-Stanislawski B, Englund JA, Kang G, Mangtani P, Neuzil K, Nohynek H et al. Safety of immunization during pregnancy: a review of the evidence of selected 


inactivated and live attenuated vaccines. Vaccine. 2014;32:7057-64. doi: 10.1016/j.vaccine.2014.09.052.


Madhi SA, Cutland CL, Kuwanda L, Weinberg A, Hugo A, Jones S et al. Influenza vaccination of pregnant women and protection of their infants. N Engl J Med. 


2014;371:918-31. doi: 10.1056/NEJMoa1401480.
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CONCLUSIONS


Influenza vaccines have a good safety profile and offer protection against influenza, although the level of 


protection varies by season and underlying medical condition.


Multiple registered vaccine products are available and in use globally:


• Egg/cell/recombinant-based vaccines


• Trivalent and quadrivalent inactivated vaccines


• Adjuvanted vaccines


• High-dose vaccines


• Live attenuated influenza vaccines


All of these vaccines provide protection compared to no vaccination.


Newer influenza vaccines, including adjuvanted and high-dose vaccines, provide better efficacy and/or 


effectiveness for older adults than traditional influenza vaccines.


All six target groups have a high risk of severe influenza-related complications or risk of exposure to influenza.
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Agenda
Topic Presenter


Opening remarks and session objectives (5 mins) Professor Noni Macdonald


Introduction: Overview of process and evidence-gathering   
(10 mins)


Professor Julie Leask


Measures: Development and validation of tools and 
identification of core indicators (10 mins)


Professor Noel Brewer


Interventions: A scoping review to identify interventions to 
increase uptake (5 mins)


Professor Carl Heneghan


Implementation: Support to Member States to routinely gather 
and use data in planning and evaluation (10 mins)


Lisa Menning


Conclusion and draft recommendations to consider (5 mins) Professor Noni Macdonald


Q&A and discussion (45 mins) Facilitated by the SAGE Chair


Session7.1_BeSDfull_session


SAGE meeting October 2021 2







3


• IA2030 highlights demand and people-centred approaches


• COVID-19 has led to a major shift for immunization:


- Increased awareness of vaccination


- Engagement of new prioritised populations


- More attention on equity within and between countries


- Global interest in hesitancy and trends in uptake 


… and threatened many gains in routine immunization


• However, the causes of low uptake are poorly measured


• Our understanding of the reasons for low uptake has 


evolved in recent years, including contribution of hesitancy


Context 


IMMUNIZATION AGENDA 2030
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• Present the outputs of work to establish standardized tools for assessing and addressing 
the behavioural and social drivers of vaccine uptake


• Present findings of tool testing and validation, with final measures and core indicators


• Present initial findings from a scoping review (review of reviews) to identify interventions 


to improve uptake


• Propose implementation considerations for programmes to routinely gather and use 
behavioural sciences data in planning and evaluation


• Invite SAGE to consider draft recommendations to Member States on evidence-based 
approaches to increasing vaccination uptake 


Objectives for the October 2021 session
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Measuring Behavioural and Social Drivers (BeSD)
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How to assess and address drivers of uptake?
Our objectives:


• Boost the quality, availability and use of 
data on behavioural and social drivers with 
validated, standardized and user-friendly tools


• Integrate tools into existing mechanisms for 
data collection and use, or as separate


• Monitor and evaluate interventions and   
track comparable trends at all levels 


• Support reporting for IA2030 and Gavi 5.0 
global indicators
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Current measures…


• Focus on hesitancy and attitudes, less on 
practical and logistical barriers


• Many measures are not validated


• Not standardized


• Lack time trends


• Data on barriers rarely used for design or 
evaluation of interventions


• Need tools for routine implementation and M&E  
from local  regional  global and IA2030


Shapiro GK, Kaufman J, Brewer NT, et al. A critical review of measures of vaccine confidence. Current Opinion in Immunology. 2021;71:34-45. 
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What tools and guidance were developed?


Childhood vaccination


• Survey: for parents of children under 5 years


• Qualitative tools:                


1) caregivers, 2) providers, 3) community 


stakeholders, and 4) authorities


Overall implementation guidance
“Data for action guidebook” 


COVID-19 vaccination


• Surveys: for 1) adults, 2) health workers 


• Qualitative tools
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 Literature review 
 Identification of constructs
 Qualitative interview questions
 Survey items and iterative reduction
 Demographic items and survey instructions


Tool


development


1
Summary 


of the 
development 


process


 Tools for childhood vaccination 
 Tools for COVID-19 vaccination 
 Data for Action Guidebook


Finalisation of 


all tools and guidance


4


PHASE KEY ACTIVITIES END-USER INPUTS


 Key informant 
interviews


 IVIR-AC 
consultations (two)


 Validation study protocol
 Translations and data-gathering
 Data analysis
 Working group review and indicator selection


Psychometric 


validation and 


indicator selection


3
Validation sites:


Angola, Ethiopia, DRC, 
India, Nigeria, Pakistan


 Implementing end-
user feedback on 
guidebook


 Languages and countries selected 
 Study protocol and scripts
 Translation of all materials (& translator feedback)


Surveys:


 Cognitive interviewing 
 Analysis spreadsheet: item, results, revisions 


Qualitative tools:


 Draft qualitative guides
 Interviewer debrief form and analysis framework


Field testing


2


Testing sites:
Indonesia, Sierra Leone, 


Guatemala, Australia


 Regional and 
Country Offices 
feedback


 EPI programme 
and implementer 
feedback


 Continue to gather 
end-user feedback
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What are we measuring?


Thinking and Feeling


Perceived disease risk


Vaccine confidence 
(includes perceived benefits, 


safety and trust)


Vaccination
Uptake of 


recommended 


vaccines


Motivation
Intention to get


recommended 


vaccines
Social Processes


Social norms (includes support of 


family and religious leaders)


Provider recommendation


Gender equity


Practical Issues
Availability, Affordability 


Ease of access, 


Service quality


Respect from provider


The Behavioural and Social Drivers (BeSD) Framework. Source: The WHO BeSD working group. Based on Increasing Vaccination Model (Brewer et al., 2017)


Behavioural and Social Drivers
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For childhood vaccination,
two groups of respondents


Vaccine target 
populations


(surveys & qualitative tools)


Caregivers


Thinking and Feeling


Social Processes


Motivations


Practical Issues


Stakeholders involved in 
implementation and advocacy


(qualitative tools)


Health 
Workers


Community 
Influencers


Programme 
Managers


Role in programme delivery 
and promotion of vaccination


Experiences in what works and what doesn’t


Ideas for improvements to activities


Qualitative tools: for deeper and                       
context-specific understanding of drivers


Field tested iteratively in 9 


LMICs for:


• Flow


• Understandability


• Translatability


• Ease of delivery for 
interviewer


• Quality of data produced
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Examples of qualitative questions


Parent


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?


Health Worker


I’d like to understand the process you follow to immunize a child, starting from 


the very beginning.


Probe: Can you summarize the procedure of immunization in around 5 steps 


starting once a family arrives at the center for vaccination? 


Programme Manager


What makes the provision of childhood immunization a success in your area? 


Probe: Are there specific examples you can describe?


Survey item


Parent


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
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Evolution of survey items per step


Literature review


Expert review


Cognitive interviews


Validation of 
full survey


Core 
indicators


259
items


30
items


25
items


20
items


5
items


We focused on proximal 


influences that are:


• Measurable in individuals


• Specific to vaccination


• Potentially changeable by 


immunization programmes


Distal influences (e.g., literacy, 


education, politics, rurality) are 


covered via in-depth interview 


guides and demographics items.
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Data collected in 6 countries: Angola, DRC, Ethiopia, India, Nigeria, Pakistan (n=1,819)


Analysis focused on:


1. Overlap and information. Conducted exploratory factor analysis, and examined 
information curves for the scales to select most informative items


2. Stability. Examined item stability across country, education, and respondent 
gender (differential item functioning and differential predictive validity)


3. Predictive of vaccination. Examined which items were most predictive of uptake 
all recommended vaccines


How were the full surveys and core 
indicators validated?
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Survey validation: childhood immunization 
Domain and topic Information Stable Predicts 


uptake (r)


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 vaccines 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 vaccinated F .22 �


8. Family and friends want vaccination E  F .24 


9. Religious leaders want vaccination E -.05 � Low quality


10. Community leaders want vaccination E -.01 �


11. Provider recommendation - .12 �


12. Mother decides about vaccination B      D .08 Low quality


13. Mother needs permission - .18 � Limited use


Practical Issues


14. Know where to get child vaccinated B .32 


15. Took child to get vaccinated B .21 �


16. Easy to get child vaccinated C .18 �


17. Easy to pay for child vaccination C .30 


18. Vaccine concerns not addressed D .12 �


19. Turned away for vaccination C  D .22 �


20. Heard anything bad about vaccines D .06 Low quality


:          Core item
 + �: In full survey
�:          Optional
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Childhood vaccination: what is measured?


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


 Core item in main survey.


� Main survey item.  


� Optional item. 
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Proposed core indicators for regular M&E
Childhood vaccination


Domain Construct Indicator


Thinking and feeling
Confidence in vaccine 
benefits


% of parents who think that vaccines are 


"moderately” or “very" important for their child’s 


health


Motivation
Intention to get child  
vaccinated


% of parents who want their child to get “all” of the 


recommended vaccines


Social processes Family norms
% of parents who think most of their close family 


and friends want their child to be vaccinated


Practical issues
Know where to get 
vaccination


% of parents who know where to get their child 


vaccinated


Practical issues Affordability
% of parents who say vaccination is "moderately” or 


“very" easy to pay for
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Survey validation: COVID-19 immunization 
:          Core item
 + �: In full survey
�:          Optional


Domain and topic Information Stable Predicts 


intentions (r)


In 


survey


Notes


Thoughts and feelings, Motivation


21. Concerned about getting COVID-19 .10 �


1. Vaccines are important A .62 


22. Vaccines 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 vaccines A .60 �


24. Trust authorities who give info A .62 Overlap


20. Heard anything bad about vaccines 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 vaccinated B .60 �


8. Family and friends want vaccination A      B .72 


9. Religious leaders want vaccination B .43 �


10. Community leaders want vaccination B .38 �


Practical Issues


14. Know where to get vaccinated C .38 


16. Easy to get vaccinated C .21 �


17. Easy to pay for vaccination C .19 


25. Contacted about being due for vaccination B     C .33 �


26. Contacted about missed vaccination C .29 �
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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


COVID-19 vaccination: what is measured?


 Core item in main survey. 


� Main survey item. 


� Optional item. 


*Construct applies to health workers only
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Domain Construct Indicator


Thinking and feeling
Confidence in COVID-19 
vaccine benefits


% of adults / health workers who think a COVID-19 
vaccine is “moderately or “very” important for 
their health


Motivation
Intention to get 
vaccinated


% of adults / health workers who will get a COVID-
19 vaccine if it is available to them


Social processes Family norms
% 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


% of adults / health workers who know where to 
get a COVID-19 vaccine for themselves


Practical issues Affordability
% of adults / health workers who say vaccination is 
“not at all” or “a little” easy to pay


Proposed core indicators for regular M&E
COVID-19 vaccination
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Moving from data to action:
Interventions by domain


Domain where problem is identified Interventions shown to increase vaccination


Thoughts and feelings 


and Motivation


Educational interventions


Person-centered counseling for behaviour change


Social processes Community engagement


Positive social norm messages


Vaccine champions and advocates


Healthcare provider recommendations


Practical issues Free/affordable vaccination


Service quality improvements


Reminder for next dose /recall for missed dose


Onsite vaccination (e.g., work, home, school)


Default appointments


Incentives


School and work requirements (mandates) 


NB: Multi-component interventions more effective than single – and M&E always needed 
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 To support countries to use data for action


Carried out a scoping review of interventions designed to increase uptake:


• Included systematic reviews and meta-analyses of interventions designed to improve 
participation in vaccination


• Rated quality of reviews using AMSTAR, quality/certainty of evidence using GRADE


What interventions increase uptake?


Interventions designed to improve vaccination uptake: Scoping review of systematic reviews and meta-analyses - protocol (version 1) 
MedRxiv 2021.08.18.21262232; doi: https://doi.org/10.1101/2021.08.18.21262232 
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Scoping review tracker
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Reviews identified per year
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Year of Publication


Included in GRADE assessment of review quality Excluded


• Identified 264 reviews 


from 2010-2021        


for screening


• 107 reviews were 


relevant to our topic 


and most recent or 


complete
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• Only 13/107 reviews on LMICs


• Quality of reviews was moderate


- 81% were rated low or very low


• Identified 48 intervention types


- Many had poor or no definition of the intervention 


- Difficult to determine which parts of multi-component interventions are effective


• Need for standardization to better structure knowledge and focus research on gaps


Overall findings of the scoping review


All data including references and tracker are available at: https://figshare.com/s/5416371b9164af1ed716
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Next steps to make reviews more actionable


EXISTING KNOWLEDGE


• Need a better way to curate and make the 


evidence accessible 


 Work is underway


• Need to extend scoping review to 


understand what works and identify gaps


 Work is underway


• Need a better way to support programmes 


to implement effective interventions


 WHO to create implementation briefs 


NEW KNOWLEDGE


• Need a standard taxonomy and definitions of 


interventions 


 WHO BeSD to convene experts to establish 


definitions and publish outputs and recommendations


• Need to address evidence gaps in specific areas


 Document gaps in primary evidence with 


recommendations for funders, researchers and 


programmes


 Commission systematic reviews in focused areas,   


e.g., LMICs, single component interventions
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Building on existing platforms and activities…


• Widely promote tools and guidance 


• Offer technical support for gathering and using data, 
e.g. digital tools, trainings, report templates, community of practice


• Integrate tools and indicators into existing processes


• Facilitate use of data and learning at all levels, including IA2030


• Track and evaluate impact via feedback loops and documentation


• Relaunch working group for overall monitoring and future updates


How will use of the tools be supported?


Collaboration


with 


partners,


NITAGs,


CSOs,


experts, 


researchers 
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How can countries use 
these data?


Integrated into relevant existing activities 


or for priority populations…


• National and sub-national planning


• Triangulation with other programme data


• Focus on inequities and zero dose


• Tailoring of interventions


• M&E for continuous improvement 


• Engagement of stakeholders
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Strong emphasis on M&E of interventions 
for continuous learning


DOMAIN and 
INDICATORS


INTERVENTION INPUTS
ACTIVITY / 
OUTPUTS


OUTCOMES


Practical Issues


% of adults/ HCWs who 


know where to get 


vaccines for themselves


% of adults/HCWs who 


believe that accessing 


vaccination for 


themselves is "very” or 


“moderately" easy  


Improve access to 


vaccination


Mailed or phone offer 


of appointment 


Outreach 


Reminders, standing 


orders and walk-in 


clinics.


Messages to invite, 


remind, follow-up and 


inform


Mechanisms for 


delivery of personal 


invitations


Messages are ready on 


schedule, pilot-tested, 


revised and ready for 


roll-out


Mechanisms are 


available and ready to 


be put into action


Know where to get vaccine


Believe that accessing


vaccination for themselves is 


"very” or “moderately" easy  


Readiness to seek vaccination 


Perceived barriers to access


Example of M&E framework included in guidebook:
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South Africa: From data to action for COVID-19 vaccines 


KEY FINDINGS ACTIONS TAKEN


Practical 


Issues 


• Only 19% think vaccine will be very easy 


to access


• Expanded sites


• Disseminated list of vaccination sites


• Explainer videos (steps for registration; steps on site)


Thinking 


and Feeling 


• 80% feel vaccine is important for their 


health


BUT


• 32% will trust the vaccine “very much”


• 31% noted concerns about efficacy


• 26% concerns on safety


• 14% trust in authorities being main 


reasons for not wanting the vaccine


• Live TV broadcast of HWs, President and Minister of 


Health getting vaccinated, then union leaders 


• Health Minister webinars – national and provincial


• Carried out daily press conferences


• Intensified social listening


• Launched website, disseminated social media GIFs


• Targeted communications in specific sites


• Videos of health workers supporting vaccination


Social 


Processes 


• 50% think adults in communities and co-


workers will vaccinate


• 74% would recommend vaccine to others


• Targeted community engagement in specific areas


• ‘Vaxscenes’ - video stories of people targeted in each 


phase talking about their experience getting vaccinated


Motivation • 70% said they will take the vaccine • Planning behavioural interventions
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Plan 


InvestigateAct


Connecting national to global


NATIONAL GLOBAL & REGIONAL 


Tools


Guidance


Support


Learning


IA2030 M&E


Implementation 
& improvement


Tracking core indicators


& related support
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How will global/regional partners use the data?


• Understand main reasons for low uptake   


• Contribute to knowledge on trends, measures 
and interventions


• Guide policy-making, planning and support


• Better allocate resources 


• Enhance transparency and ownership


• Support training programmes


SP2: Commitment and 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 (or demand generation 
strategies) to address under-vaccination


IA2030 Global Indicators


for Strategic Priority 2 


IA2030 Monitoring and Evaluation Framework: http://www.immunizationagenda2030.org/images/documents/IA2030_FrameworkForActionv04.pdf
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Insights from use of tools to date


Selected examples:


• COVID-19 vaccine surveys in Vietnam, East 
and Southern Africa, Pacific Islands by UNICEF


• COVID-19 vaccine surveys of health workers in 
14 Caribbean countries by WHO/AMRO


• Qualitative tools for childhood vaccination in 
Mozambique via Village Reach


• Selected items used in mobile app data 
collection through Premise/Gavi partnership


• Use of BeSD framework in CDC Field Guide


• Use of BeSD framework by BMGF to inform 
appropriate investments 


Insights gained:


• Tools easily integrate into existing surveys 
and platforms


• BeSD framework intuitive and enables 
cross-checking to avoid gaps


• Practical factors items may risk being 
omitted in some settings


• Updated guidebook addresses user needs:


- How to add context-specific questions


- New interactive ‘Quick Start Guide’ 


• More needed on local use of data and M&E
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• Important to measure practical issues, thinking and feeling, and social processes 


• Tools are field-tested, validated, and user-friendly and can:


• Provide standardized data on the reasons for low uptake 


• Guide planning at sub-national, national, regional and global levels


• Inform continuous learning and improvement


• Evidence on interventions needs to be more systematically summarised and 
accessible to end-users 


• Tools will support action and M&E on multiple IA2030 priorities: demand, coverage, 
equity, and people-centred


Summary
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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.


Draft recommendations for SAGE to consider (1a)
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FOR MEMBER STATES (continued):


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 service 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.


Draft recommendations for SAGE to consider (1b)
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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.  


Draft recommendations for SAGE to consider (2)
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Draft recommendations for SAGE to consider (3a)


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. 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.
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Draft recommendations for SAGE to consider (3a)


GLOBAL LEVEL:


3. 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.
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Thank you
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Hepatitis E vaccination
 INTRODUCTION


 Meeting of the Strategic Advisory Group of Experts (SAGE) 


on Immunization


 7 October 2021
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Agenda


Introduction and recap of current policy. M. 


MARTI. WHO. 5 min.


Past activities and recent developments. I. 


CIGLENECKI. Médecins Sans Frontières (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.


Purpose


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 for vaccine 


use.
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Safe and efficacious vaccine licensed in China (HEV 239, Hecolin®). 


WHO policy (Hepatitis E vaccine: WHO position paper, May 2015):


• WHO recognizes the importance of hepatitis E as a public health problem particularly among pregnant 


women, individuals in camps for displaced persons and outbreak situations.”


• No WHO recommendation on routine use in national programmes though national authorities may decide 


to use the vaccine.


• Special groups and outbreak situations: the use of the vaccine to mitigate or prevent 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.


To date, vaccine use in special groups and outbreak situations has not occurred.


Background
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• Informal multi-stakeholder group established in 2019 out of the efforts to 


implement Hepatitis E vaccination in Namibia. Regular meetings since. 


• Representation from WHO, HQ and Regional level (Country level), cross-


departmental- health emergencies, hepatitis programme and immunization, 


Médecins sans Frontières and other key partners, academia and vaccine 


manufacturers (as needed).  


• Objective: Facilitate exchange and coordination of those involved in the field of 


hepatitis E vaccines. Identify possibilities for collaboration to move the hepatitis E 


vaccine agenda.


Hepatitis E vaccination coordination group
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Immunization Agenda 2030
STRATEGIC PRIORITY 3: Coverage& equity 
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SAGE meeting, October 2021


Iza Ciglenecki, MSF


Hepatitis E vaccine: past experiences and updates


MSF's experience


1
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Responding to hepatitis E outbreaks


MSF's experience = frustration


2


Session8.2_Ciglenecki


SAGE meeting October 2021 2







Long-lasting large-scale outbreaks


Maban IDP camps South Sudan, 2012-2013 Kitgum, Northern Uganda 2007-2009


11,279 cases, 205 deaths (1.8% CFR) 10,528 cases; 168 deaths reported (CFR 1.6%) 


3
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No treatment


• Mainly self-limiting hepatitis (e.g., jaundice, fever, nausea)


• Severe disease – acute fulminant liver failure – hepatic encephalopathy – death 


(case fatality risk ~1% during outbreaks). High burden to health system (10% 


hospitalized, ICU care)


• High case fatality risk among pregnant women (up to 40%) and stillbirths –


neonatal deaths


• No treatment - Ribavirin – chronic infections (HEV3), little role in acute liver failure
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In Africa: Diffa, Niger 2017


• Weak surveillance systems


• Serosurveys across the continent: 


0-95% IgG+ (Kim et al. BMC Inf Dis 2014)


• Most of the cases and deaths, 


including outbreaks likely


undetected


Many outbreaks probably undetected


• Week 1-10: 21 cases, 11 deaths (CFR 52%)


• Week 16: Confirmation, epidemic declared


• 2,078 suspected cases, 43 deaths (CFR 2%)


Legare et al, AJTMH 2018
5
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Am Timan, Chad 2016


Little impact of standard control measures


Spina et al, Plos One 2017


• No clear risk reductions in 


epidemiologic studies with water 


quality improvments (Guthman et al, 


CID 2006, Koyuncu et al OFID 2021)


• Standard chlorination


concentrations insufficient to kill


HEV (Girones et al, J Water Health 2014, 


Ali et al, Bull WHO 201)


Water chlorination


and hygiene


promotion from


September


Hygiene kit distribution (December)
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Efficacious vaccine on the market!


• Vaccine – Hecolin (Xiamen Innovax Biotech) – licensed in 


China since 2011, on the market in 2012


• WHO SAGE recommendations in 2015:


“In particular, the use of the vaccine to mitigate or prevent 


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.”
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Recent considerations of hepatitis E vaccines in outbreaks


2,078 suspected cases, 43 deaths (CFR 2%)


Vaccination 


considered – W17


Outbreak confirmed / 


declared – W15


7,983 cases, 66 deaths (as of Oct-2020)


Vaccination 


considered – Aug 


2019 – March 2020
Outbreak confirmed/declared –


Dec 2017


Niger, Diffa 2017 Namibia, 2017-2021


Vaccination not 


approved


No formal answer, 


Covid-19
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574 reported cases, 17 deaths


Barsalogho, Burkina Faso 2020 Um Rakuba, Sudan 2021


1,121 cases, 4 deaths


No vaccines available


Recent considerations of hepatitis E vaccines in outbreaks


Unfavorable opinion
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Reasons for not using vaccine?


• Lack of WHO PQ (and misunderstanding what WHO PQ is)


• Different interpretations of WHO position paper


• No experience in Africa, no experience in outbreaks


• Policy makers not aware about the vaccine and evidence


• Vaccines not available when needed


• Hep E affects the poorest and neglected only – little interest in 


investing in response strategies
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MSF Action


• Advocacy – mobilising international community, bringing attention 


to hep E & calling for action
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MSF Action


• Advocacy – mobilising international community, bringing attention 


to hep E & calling for action


• From 2014: reflections on vaccine use & preparation of protocols for 


evaluation of vaccine implementation


– Pre-approved generic protocol of observational study


– 2019: protocol for clinical study (Namibia) submitted to ERBs


• Improving clinical care: clinical protocols – further developed by WHO


• 2021 investment in vaccine stockpile: 50,000 doses (available at 


manufacturer)
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Hepatitis E outbreak in Bentiu IDP camp, 


South Sudan


Vaccination requested


by MOH in August 


2021


13


Session8.2_Ciglenecki


SAGE meeting October 2021 13







Thank you!


J C Tomasi, MSF. Diffa, Niger, 201714
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Hepatitis E vaccination


 SUMMARY OF EVIDENCE, REMAINING OBSTACLES AND WAY FORWARD


 Meeting of the Strategic Advisory Group of Experts (SAGE) on Immunization


 7 October 2021
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Geographic regions with 
waterborne outbreaks of 
Hepatitis E virus (HEV) disease


• Human HEV strains: mostly genotype 1-4; one serotype.


• Genotypes 1 and 2


• Infection only in humans


• Fecal-oral transmission, usually through water


• Endemic and epidemic hepatitis in low-resource 


areas; large outbreaks in Asia and Africa


• Severe disease and high mortality in pregnancy


• Genotypes 3 and 4


• Zoonotic, via ingestion of undercooked meat and 


close contact with animals (esp. pigs, deer)


• Sporadic cases and occasional small food-borne 


outbreaks in developed countries (Europe, East 


Asia).


• Also chronic infection in immunocompromised 


persons


2
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• All experience with the use of HEV 239 vaccine, including adverse events, should be documented. 


• Analysis of data from vaccination in outbreak situations may provide valuable data on 


• Safety and effectiveness of the vaccine.


• Age-specific attack rates.


• Data gaps remain on the epidemiology of hepatitis E, in particular: 


• Incidence and mortality of the disease in the general population and in special populations.


• Efficacy of the vaccine against disease caused by HEV genotypes 1, 2 and 3.


• Efficacy of shorter schedules of HEV vaccine (<3 doses or shorter intervals between doses).


• Efficacy and safety of vaccine in other groups (age, pregnancy, disease groups)


• Duration of protection following HEV vaccination and the possible need for booster doses.


Hepatitis E vaccine: WHO position paper, May 2015
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Key publications since issuance of WHO vaccine position paper


1 Y-L Qiao, et al. J Natl Cancer Inst. 2019; 112: 9895. doi:10.1093/jnci/djz074
2 X-Y Yu, et al. Vaccine. 2019; 37: 4581-6. doi: 10.1016/j.vaccine.2019.04.006.


Study Findings


Efficacy, safety, and 


immunogenicity of an 


Escherichia coli produced 


bivalent human papillomavirus 


vaccine: An interim analysis of 


a randomized clinical trial1


• Healthy, nonpregnant women


• Age 18-45 y (median = 26 y)


• Control group


HEV vaccine: 0, 1, 6 mo


• 42-month follow-up


Safety and immunogenicity of 


hepatitis E vaccine in elderly 


people older than 65 years2


• 200 elderly people aged >65 y (mean 70.9 ± 3.9 y; 99 women) received Hecolin® at 0, 1 and 6 mo. 


• Most (96.7%) had seroconverted month 7. 


• Very well tolerated with no vaccine-related SAE.


Parameter HPV vaccine


(n=3691)


HEV vaccine 


(n=3681)


Pregnancies 977 981


Pregnancy events (number)


Ongoing


Normal delivery


Spontaneous abortion


Stillbirth


Maternal complications


Elective termination


Congenital anomaly


1187


4 (0.3%)


554 (46.7%)


68 (5.7%)


10 (0.8%)


11 (0.9%)


540 (45.5%)


0 (0%)


1219


7 (0.6%)


613 (50.3%)


68 (5.6%)


14 (1.1%)


7 (0.6%)


510 (41.8%)


2 (0.3%)
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Key publications since issuance of WHO vaccine position paper


3 Z Chen, et al. Clin Microbiol Infect 2019; 25: 1133-9. doi: 10.1016/j.cmi.2019.01.015
4 Y-Y Su, et al. Clin Microbiol Infect 2017; 23: 335.e1-336.e4. doi: 10.1016/j.cmi.2016.10.029.


Study Findings


Immunogenicity and safety of 


an accelerated hepatitis E 


vaccination schedule in 


healthy adults: a randomized, 


controlled, open-label, phase 


IV trial3


• Healthy adults ≥ 18 years


• HEV vaccine: Accelerated (0, 7, 21 days) versus usual (0, 1, 6 months) schedule


• Follow-up till one month after dose 3


Persistence of antibodies 


acquired by natural hepatitis E 


virus infection and effects of 


vaccination4


• Analyzed baseline seropositive participants: 2242 placebo, 2031 vaccine (1 to 3 doses) recipients.


• Naturally acquired anti-HEV IgG decline steadily independent of the initial antibody level


• Placebo recipients: 50% expected to lose detectable antibody by 14.5 years. 


• Vaccine recipients: 82.1% (by power-law model) and 99.4% (by modified power-law model) predicted 


to remain seropositive for 30 years


Parameter Accelerated group


(n=63)


Routine group


(n=63)


Received ≥ 1 dose


All three doses


62


57


63


63


Seroconversion 57/57 (100%) 63/63 (100%)


GMC (WHO units/mL) 8.51 (6.73-10.76) 9.67 (7.67-12.20)
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Completed or ongoing clinical trials 


• An open, pared trial of recombinant hepatitis E vaccine (Escherichia coli) Hecolin® in the chronic hepatitis B patients 


on the clinical stability. ClinicalTrials.gov NCT02964910. Completed


• A Phase IV clinical trial of the recombinant hepatitis E vaccine (Escherichia coli) (coadministration with recombinant 


hepatitis B vaccine). ClinicalTrials.gov NCT02584543. Completed 


• A randomized, double-blinded trial of recombinant hepatitis E vaccine (Escherichia coli) Hecolin® to evaluate lot-to-lot 


consistency. ClinicalTrials.gov NCT03365921. Completed


• A Phase 1, double-blinded, placebo controlled, clinical trial to evaluate the safety, reactogenicity, and immunogenicity 


of HEV-239 (Hecolin(R)) in a healthy US adult population. ClinicalTrials.gov NCT03827395. (n=20)  Completed


• Effectiveness trial to evaluate protection of pregnant women by hepatitis E vaccine in Bangladesh. ICDDRB. 


ClinicalTrials.gov NCT02759991. Ongoing


ICDDRB study: activities and timelines


(in women of childbearing age)


2021 2022


J F M A M J J A S O N D J F M A M J


Surveillance 


Testing of study samples


Data analysis


Manuscript writing/Publication


• 20 000 non-pregnant women of childbearing age


(16–39 y)


• HEV vaccine vs. HBV vaccine (control)


• Three doses: 0, 1 and 6 mo


• Follow-up duration: 24 mo


• Outcome: confirmed HEV disease during pregnancy. 
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Vaccine landscape: Zydus-Cadila Recombinant Hepatitis E Vaccine


• A recombinant ~26 kDa protein (239 amino acids), expressed in Escherichia coli, corresponding to immuno-dominant 


region of HEV pORF2.


• Extensive physico-chemical characterization


• Elicits a strong immune response in animals.


• Well tolerated in acute (ICR mice, Wistar rats) and repeat-dose (Wistar rats and New Zealand White rabbits) toxicology 


studies.


• Human dose: 30 µg of HEV protein adsorbed on aluminium hydroxide gel (NMT 1.25 mg) (0.5 ml)


• Phase I clinical trial completed: Found to be safe and well tolerated.


• A prospective, randomized, two-arm, parallel-group, placebo-controlled, double-blind, multi-centre, superiority phase 


II/ III trial: planned  (to begin in early 2022).
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Potential obstacles to vaccine use


Reasons for vaccine-non-use are multi-fold


Related to vaccine 


and its supply


Missing


WHO Prequalification


Limited vaccine availability 


and limited timely access


Licensed only in 2 countries 


to date


Data gaps: immunogenicity 


and effectiveness in 


(sub)populations


Safety in pregnancy


(no DART studies)


Related to 


data gaps


Misinterpretation of WHO 


policy


Limited awareness 


by countries


Limited advocacy 


for vaccine use


Gaps in advocacy 


and knowledge


Vaccine has not been used 


in an outbreak setting 


before
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• HEV is an important public health problem, and immunization as a safe and 


effective public health measure is under used.


• 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. 


Conclusions and way forward
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• Bring about closer collaboration between stakeholders at various levels.


• Fill in data gaps on HEV epidemiology in low-resource settings: better surveillance


• Improve the recognition of HEV outbreaks and availability of diagnostics to help 


determine early the need for public health measures.


• Ensure clear and consolidated messaging around the possibility and importance of HEV 


vaccine to mitigate the consequences of outbreaks, including in pregnant women. 


• Develop operational guidance to aid countries implementing the intervention.


• Ensure timely availability of the HEV vaccine, e.g. through establishment of a stockpile.


• Place HEV vaccine on WHO pre-qualification priority list.


General recommendations
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• Bring about closer collaboration between stakeholders at various levels.


• Fill in data gaps on HEV epidemiology in low-resource settings: better surveillance


• Improve the recognition of HEV outbreaks and availability of diagnostics to help 


determine early the need for public health measures.


• Ensure clear and consolidated messaging around the possibility and importance of HEV 


vaccine to mitigate the consequences of outbreaks, including in pregnant women. 


• Develop operational guidance to aid countries implementing the intervention.


• Ensure timely availability of the HEV vaccine, e.g. through establishment of a stockpile.


• Place HEV vaccine on WHO pre-qualification priority list.


General recommendations
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• Help with generation of additional data to support more robust recommendations 


on HEV vaccination, in particular on certain sub-populations:


• DART studies;


• Safety and immunogenicity studies in pregnant women;


• Better data on disease burden in various populations;


• Role of children (under 16 years) regarding transmission;


• Cost-effectiveness analyses of vaccine use in different settings.


• Manufacturers are encouraged to submit prequalification requests and proceed 


with their vaccine development projects with due consideration of data needs.


Recommendations to manufacturers, partners and funders
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