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This document can be found online after the meeting at the following link: 
https://www.who.int/immunization/sage/meetings/2020/october/en/ 

This interactive pdf contains all background documents for the corresponding 
meeting of the Strategic Advisory Group of Experts (SAGE) on Immunization.  

To function correctly, this document should be opened with Acrobat Reader (please 
download if necessary). 

Navigation is done via the interactive table of content page. Each session landing 
page contains links to the executive summary and all background documents (tagged 
as either essential or additional). All session documents open as new tabs in the 
Adobe reader (pdf attachments). 

Tip: Avoid opening more than 6-8 tabs at a time to preserve navigability. 

Notes: 
(1) This document functions only in a limited mode on hand-held devices. See “How
to Guide”.
(2) Presentations from the meeting will be made available once the
meeting has concluded at the above link and through an additional
interactive PDF.

https://get.adobe.com/reader/
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Meeting of the Strategic Advisory Group of Experts (SAGE) on Immunization 
05-07 October 2020

Virtual Meeting
Draft agenda 

Monday, 05 October 2020 

Time Session 
Purpose of session, target outcomes and 

questions for SAGE 
Duration 

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

important discussion items. 

1h 

11:00 Break Break 15 min 

11:15 Opening  

Opening remarks by Zsuzsanna JAKAB, Deputy Director-

General, WHO. 

Welcome – introduction of participants 

A. CRAVIOTO. Chair of SAGE.

Opening of the Plenary Meeting 10 min 

11:25 Global Reports - Session 1 

Report from the Director of IVB. K. O’BRIEN. WHO. 20 

min.  

  Discussion. 15 min. 

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

  Discussion. 10 min. 

FOR INFORMATION 55 min 

12:20 Break Break 15 min. 

12:35 Immunization in the context of the COVID-19 

pandemic, including regional and country focus – 

Session 2 

Impact of the COVID-19 pandemic on 

immunization activities – Session 2A 

Introduction to session.  N. MACDONALD. SAGE 

Member. 5 min. 

Impact of COVID-19 on immunization programme 

implementation: 

• Regional situation reports and country highlights

(8 min per region), 50 min.

• Update on global monitoring and activities to

support resumption of services. D. CHANG

BLANC. WHO. 20 min.

Discussion of revised statement.  N. 

MACDONALD.  SAGE Member. 35 min. 

FOR DISCUSSION AND DECISION 

To update SAGE on the programmatic impact 

of COVID-19 and request appraisal of a new 

version of ‘Guiding Principles for immunization 
activities during the COVID-19 pandemic (26 

March 2020)’. 

1h 50 min 

14:25 Briefs to review evidence for COVID-19 co-

morbidity and benefit of vaccination in relation to 

Influenza and Pneumococcus – Session 2B 

FOR INFORMATION 30 min 
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• Influenza. M. FRIEDE. WHO. 10 min.

• Pneumococcal disease. S. DESAI. WHO. 10 min.

Discussion. 10 min. 

14:55 Break BREAK 10 min 

15.05 COVID-19 vaccination – Session 3 

Introduction to session. H. NOHYNEK. SAGE Member. 5 
min. 

Burden of Disease and at-risk populations. A. WILDER-
SMITH. WHO. 5 min. 

Vaccine Impact modelling: preliminary results. N. 
GRASSLY, Imperial College London & S . PALLAS, US-
CDC. 15 min.  

Discussion. 15 min. 

Potential use case scenarios. S. OMER. Yale Inst. for 
Global Health. & R. FADEN. J. Hopkins Univ. 15 min. 

Discussion. 15 min. 

Safety appraisal and pharmacovigilance planning. S. 
KOCHHAR. Univ. Washington. 10 min. 

Discussion. 10 min. 

FOR DISCUSSION AND DECISION 

Discussion session under the assumption that 

no vaccine is registered by the time of the 

meeting.  

1h 30 min 

16:35 End of the day 

Tuesday, 06 October 2020 

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 4 

Update from the Global Polio Eradication 
Initiative. M. ZAFFRAN. WHO. 10 min. 

Observations to global update from polio SAGE 
WG I JANI. SAGE Member. 5 min. 

 Questions: 5 min. 

Two-dose IPV routine immunization schedule 
• Immunogenicity data from trials with 2-dose

IPV and fIPV O. MACH. WHO. 5 min

• Options for 2nd dose introduction A.

RAMIREZ. WHO. 5 min.

FOR DECISION 

SAGE will be informed on the current status 

of the polio eradication program in the 

context of COVID-19 and on nOPV2 

development.  

SAGE is asked to review the evidence and 

make recommendations on:   

• Recommendation on 2nd IPV dose in routine

immunization

• GPEI ‘type 2’ vaccine use framework

• Recommendation on use of IPV for

poliovirus outbreak response

1h 30 min 
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Suggested recommendations on two-dose IPV 
schedule from polio SAGE WG I. JANI. SAGE Member. 
5 min. 

Questions: 5 min. 

Update on nOPV2 development 
• EUL process C. RODRIGUEZ. WHO. 5 min.

• Proposed ‘type 2’ vaccine use

framework G. MACKLIN. WHO. 5 min.

Suggested recommendations on nOPV from 
polio SAGE WG. I. JANI. SAGE Member. 5 min. 
Questions: 5 min. 

Remaining items to report from SAGE Polio 
Working Group including considerations for IPV 
use in poliovirus outbreak response. I. JANI. 

SAGE Member. WHO. 10 min. 

Discussion. 20 min. 

12:45 Break Break 30 min 

13:15 Ebola vaccines - Session 5 

Introduction to session and key questions. 
E. MOHSNI. SAGE Member. 5 min.

Epidemiological update. TBC. 10 min. 

Review of safety, immunogenicity and efficacy of 
rVSV-ZEBOV GP in children 6 months to 17 years, 
pregnant women and breastfeeding women. TBC. 15 
min. 

Review of evidence on duration of protection 
(preclinical and clinical data) of rVSV-ZEBOV-GP. TBC. 
10 min. 

Review of the potential target populations for Ebola 
vaccines and vaccines availability and demand 
scenarios for preventive vaccination. TBC. 15 min. 

Conclusions and proposed recommendations by SAGE 
Working Group. 5 min. 

Discussion. 30 min. 

FOR DECISION 

Present SAGE with updated evidence on Ebola 
vaccines on the safety and efficacy in children 
6 months to 17 years of age, pregnant women 
and breastfeeding women; on the duration of 
protection and the potential supply and 
demand scenarios and the vaccination 
strategies. 
SAGE is requested to address the following 
questions: 

Question 1: Potential recommendation for off- 
label use of rVSV ZEBOV GP. 
What does current evidence show on the 
immunogenicity and efficacy of rVSV-ZEBOV-
GP for children 6 months to 17 years of age, 
pregnant women and breastfeeding women? 
And what are the limitations of the available 
evidence? 
Question 2: Potential recommendation on the 
preventive use of Ebola vaccines 
Is the current evidence on the duration of 
protection of rVSV-ZEBOV-GP sufficient to 
inform policy recommendations on the 
preventive use of this vaccine? And what are 
the limitations of the available evidence? 
Recommendations on the use of Ebola 

Ad26/MVA vaccine. 
Question 3: Potential recommendations on the 
strategies to ensure equitable and fair access 
to Ebola vaccines 
What are the potential demand scenarios and 
supply scenarios for various Ebola vaccines 
(short and mid-term outlook)? In light of the 
above conclusions/inputs, how should this 
Ebola vaccine allocation be prioritized with 
respect to impact and equity? 

1h 30 min 

14:45 Break Break 15 min. 
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15:00 Rotavirus vaccines - Session 6 

Introduction to session, background, and key 
questions. K. NEUZIL. SAGE Member. 10 min. 

Systematic review of evidence on efficacy, 
effectiveness, and safety. N. HENSCHKE. Cochrane 
Response. 10 min. 

Overview of findings and proposals from the SAGE 
Ad-hoc Working Group. K. NEUZIL. SAGE Member. 10 
min. 

Discussion. 30 min. 

FOR DECISION 

Present SAGE with updated evidence on 
efficacy, effectiveness and safety of rotavirus 
vaccines and on programmatic experience with 
using rotavirus vaccines. 

SAGE is requested to address the following 
questions: 

• Does the evidence on the safety and

efficacy for Rotavac and Rotasiil support a

WHO recommendation for global use?

• Can recommendations for for the 4 currently

prequalified rotavirus vaccines (Rotarix,

RotaTeq, Rotavac, and Rotasiil) be generic?

• Can recommendations for upcoming similar

vaccines be generic?  If not, what

recommendations need to be specified by

product?

• In the context of the disruption due to the

COVID-19 pandemic or other immunization

system disruptions, are there special

considerations for rotavirus vaccination

catch-up? If yes, what are they?

• What are the clinical and programmatic

research questions needed to generate data

for future policy and program decisions?

1h 

16:00 End of the day 

Wednesday, 07 October 2020 

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 Measles Rubella Strategic Framework - Session 
7 

Introduction to session and key questions.  K. 
MULHOLLAND. SAGE Member. 5 min. 

Presentation of the Measles Rubella Strategic 
Framework. N. CROWCROFT. WHO. 15 min. 

Discussion. 40 min. 

FOR DECISION 

SAGE is requested to appraise the Measles and 
Rubella Strategic Framework 

1h 

12:15 IA2030:  Development of the IA2030 
Monitoring, Evaluation, and Action and 
Ownership and Accountability Frameworks - 
Session 8 

Overview of IA2030 ME&A Framework Development. 
E. MAST. US CDC. 20 min.

Emerging IA2030 Ownership & Accountability 
mechanism options. A. LINDSTRAND. WHO. 10 min. 

Discussion. 30 min. 

FOR DISCUSSION 

The session will centre on two key objectives: 

1. Share updates from the Immunization
Agenda 2030 (IA2030) Monitoring &
Evaluation Task Force and IA2030 Core Team
of partners, including:
·  Proposed IA2030 Strategic Priority (SP)

Objective indicators
·  Proposed Impact Goal (IG) indicators

1h 
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·  Proposed options to set targets for IG and

SP Objective indicators
·  Emerging design options for the

Ownership & Accountability (O&A)
mechanism

2. Receive guidance from SAGE on:
·  ME&A Framework architecture and target

setting options
·  Emerging O&A mechanism options

13:15 Break 30 min 

13:45 Pneumococcal Vaccines: Considerations for use 
in older adults and Use in Outbreak settings– 
Session 9 

Advice to countries on use of pneumococcal vaccines 
in national programmes to vaccinate older adults. 

Introduction to session, background, and key 
questions. A. POLLARD. SAGE Member. 5 min. 

Summary overview of evidence. A. POLLARD. SAGE 
Member. 20 min. 

Proposals from the SAGE Ad-hoc Working Group 
Recommendations. A. POLLARD. SAGE Member. 5 
min. 

Discussion. 30 min. 

Pneumococcal Outbreaks and Strategies for 
prevention and response  

Summary of Evidence. M. KNOLL. J. Hopkins U. 10 
min. 

Conclusions and Recommendations. A. POLLARD. 
SAGE Member. 5 min. 

Discussion. 15 min. 

FOR DECISION 

Present SAGE with a review of pneumococcal 
disease in older adults (i.e., over 50 years); 
pneumococcal vaccine efficacy, effectiveness, 
and safety in older adults; herd effects due to 
childhood pneumococcal vaccination 
programmes; and implementation experience 
of adult pneumococcal vaccination 
programmes, including coverage, feasibility, 
and cost. 

SAGE is requested to address the following 
question: 

From a public health perspective, what key 

aspects should be considered by a country 

when determining whether to include adult 

pneumococcal vaccination in its national 

immunization programme? 

SAGE is asked to answer the following 

question: 

Is there evidence to support use of 

pneumococcal conjugate vaccines to prevent 

or mitigate outbreaks of pneumococcus? 

1h 30min 

15:15 Vaccine Innovation Prioritization Strategy 
(VIPS) - Session 10 

The Vaccine Innovation Prioritization Strategy: 

Process, outcomes and next steps.  M. MENOZZI-
ARNAUD (Gavi) and B. GIERSING (WHO). 20 min. 

Perspective from the VIPS Alliance Steering 
Committee chair. J ABRAMSON. 5 min. 

Discussion. 20 min. 

FOR DISCUSSION 

Share with SAGE the process and outcomes of 
VIPS with a decision to prioritise 3 innovations 

/ approaches:  i) microarray patches, ii) heat 
stable and Controlled Temperature Chain 
qualified vaccines, iii) barcodes on primary 
packaging, for which the VIPS Alliance will 
further collaborate to advance development, 
policy and access. 

Seek endorsement from SAGE on: 
- Innovative vaccine delivery technologies are
needed to address immunisation barriers and
achieve immunisation coverage and equity
goals, including reaching zero-dose children
and missed communities.

45 min 
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- VIPS must now engage with regional

immunisation, regulatory and policy-making
fora to ensure validation of the perceived
benefits and feasibility of the priority
innovations and support to accelerate
availability and access.

-The VIPS Alliance has identified the key, high
level workstreams that will advance vaccine
product innovation in a measurable way.

16:00 End of the Plenary Meeting 

Thursday, 08 October 2020 

12:00 Closed SAGE meeting 
Recap of day 3.  
Other important discussion items. 

2h 

14:00 End of the meeting 
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 1. VACCINE- AND IMMUNIZATION RELATED INTERESTS 
 


Within the past 4 years, have you had any vaccine-or immunization related interests 
of financial and/or intellectual nature that you need to declare?  
These could encompass research support, other remuneration from a commercial or non-commercial entity, 
investment interests, intellectual property rights or interests expressed in public statements and positions, 
generation of data that will be subject of the meeting, advisory functions or others. Please note, that the term 
unit/organization refers to entity the expert is leading, including staff directly supervised by the expert. There is no 
need to declare funding going to co-workers working on project unrelated to the expert’s engagements.                               
 
 
☐  YES                                                                                                ☐   NO 


 
If “YES”, please specify within  
No 1.1-1.6 (below). 


If “NO”, please move to Page 6. NON- 
VACCINE- AND IMMUNIZATION 
RELATED INTERESTS. 
 


 
 


 
No 1.1 Patents, stocks and licenses. In the past 4 years, have you or one of your close relatives owned 
patents, stocks, bonds, stock-options or licenses related to vaccines, vaccine-related products or products for 
prophylaxis of vaccine-preventable diseases?   
 
 ☐  YES                   ☐   NO 
 
      
If yes, please specify. 
 


Type of interest Name of company,  
organization, or 
institution 


Belongs to: Is the amount of 
income or value of 
interest financially 
significant i.e. 
≥5000 USD)? 


Current interest 
(or year ceased)? 


   You 
 


 Family member 
 


 Employer 
 


 Research unit 
 


Other 
    
If other, please 
specify:        


 Over 5000 USD 
 


 Between 0 and 
5000 USD 
 


 No income at all 
 


 Yes 
 


 No 
 
If no, year ceased: 
      


   You 
 


 Family member 
 


 Employer 
 


 Research unit 
 


Other 
    
If other, please 
specify:        


 Over 5000 USD 
 


 Between 0 and 
5000 USD 
 


 No income at all 
 
 
 


 Yes 
 


 No 
 
If no, year ceased: 
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No 1.2 Committees and boards. Do you currently serve or have you, in the last 4 years served on a 
commercial or non-commercial immunization-related advisory committee or board (Scientific Advisory Board, 
Supervisory Board, DSMB, etc.)? 
 
☐  YES                   ☐   NO 
 
If yes, please specify. 
 


Type and name of 
committee 


Function Funding going to self 
or to unit? 


Is the amount of income or 
value of interest financially 
significant i.e. ≥5000 USD)? 


Current 
interest (or 
year 
ceased)? 


   Unit / Organization 
 


 Self 
 


 Over 5000 USD 
 


 Between 0 and 5000 USD 
 


 No income at all 
 


 Yes 
 


 No 
 
If no, year 
ceased: 
      


   Unit / Organization 
 


 Self 
 


 Over 5000 USD 
 


 Between 0 and 5000 USD 
 


 No income at all 
 


 Yes 
 


 No 
 
If no, year 
ceased: 
      


   Unit / Organization 
 


 Self 
 


 Over 5000 USD 
 


 Between 0 and 5000 USD 
 


 No income at all 
 


 Yes 
 


 No 
 
If no, year 
ceased: 
      


 
 
No 1.3 Consulting and advisory work. Do you serve or have you, in the last 4 years, served as an individual 
adviser or consult on a vaccine or immunization-related topic (not related to a specific committee or board (see No 
1.2), for a commercial or non-commercial entity (e.g. direct consulting to a pharmaceutical company, the government, 
etc.)? 
 
 ☐  YES                   ☐   NO 
 
If yes, please specify. 
  


Topic  Employer/ 
source of 
funding 


Funding going 
to self or to 
unit? 


Is the amount of income or value of 
interest financially significant i.e. 
≥5000 USD)? 


Current interest 
(or year 
ceased)? 


   Unit / 
Organization 
 


 Self 
 


 Over 5000 USD 
 


 Between 0 and 5000 USD 
 


 No income at all 


 Yes 
 


 No 
 
If no, year 
ceased:       
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   Unit / 
Organization 
 


 Self 
 


 Over 5000 USD 
 


 Between 0 and 5000 USD 
 


 No income at all 
 


 Yes 
 


 No 
 
If no, year 
ceased:       


   Unit / 
Organization 
 


 Self 
 


 Over 5000 USD 
 


 Between 0 and 5000 USD 
 


 No income at all 
 


 Yes 
 


 No 
 
If no, year 
ceased:       


 
 
No 1.4 Benefits from commercial entity. Have you held any speech at an industry- organized and/or -
funded symposium/conference or have you organized a meeting, training or conference on a vaccine- or 
immunization-related topic sponsored or co-sponsored by a commercial entity for which you or your unit/organization 
have directly received remuneration from a commercial entity in the last 4 years? Have you received or will you 
receive vaccine- or immunization related benefits (travel grants, publication fee, gifts, etc.) from a commercial entity 
in the last 4 years?  
 
 ☐  YES                   ☐   NO 
 
     
If yes, please specify. 
 


Topic and type of 
interest 


Source of funding Funding going to self 
or to unit? 


Is the amount of 
income or value of 
interest financially 
significant i.e. ≥5000 
USD)? 


Current 
interest (or 
year ceased) 


   Unit / Organization 
 


 Self 
 


 Over 5000 USD 
 


 Between 0 and 
5000 USD 
 


 No income at all 
 


 Yes 
 


 No 
 
If no, year 
ceased:       


   Unit / Organization 
 


 Self 
 


 Over 5000 USD 
 


 Between 0 and 
5000 USD 
 


 No income at all 
 


 Yes 
 


 No 
 
If no, year 
ceased:       


 
 
No 1.5 Vaccine trials. In the last 4 years, did you or a staff member within your unit participate in/ conduct a 
vaccine (-related) trial or product for prophylaxis trial? 
 
 ☐  YES                   ☐   NO 
 
If yes, please specify. 


Topic and 
type of trial 


Specific role 
(investigator, 
principal 
investigator, 
supervisor or staff 
being 
investigators, etc.) 


Source of 
funding 


Funding going 
to self or to 
unit? 


Is the amount of 
income or value of 
interest financially 
significant i.e. 
≥5000 USD)? 


Current interest (or 
year ceased) 
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    Unit / 
Organization 
 


 Self 
 


 Over 5000 USD 
 


 Between 0 and 
5000 USD 
 


 No income at all 


 Yes 
 


 No 
 
If no, year ceased: 
      


    Unit / 
Organization 
 


 Self 
 


 Over 5000 USD 
 


 Between 0 and 
5000 USD 
 


 No income at all 


 Yes 
 


 No 
 
If no, year ceased: 
      


    Unit / 
Organization 
 


 Self 
 


 Over 5000 USD 
 


 Between 0 and 
5000 USD 
 


 No income at all 


 Yes 
 


 No 
 
If no, year ceased: 
      


    Unit / 
Organization 
 


 Self 
 
 


 Over 5000 USD 
 


 Between 0 and 
5000 USD 
 


 No income at all 


 Yes 
 


 No 
 
If no, year ceased: 
      


    Unit / 
Organization 
 


 Self 
 
 


 Over 5000 USD 
 


 Between 0 and 
5000 USD 
 


 No income at all 


 Yes 
 


 No 
 
If no, year ceased: 
      


    Unit / 
Organization 
 


 Self 
 


 Over 5000 USD 
 


 Between 0 and 
5000 USD 
 


 No income at all 


 Yes 
 


 No 
 
If no, year ceased: 
      


 
 
No 1.6 Other. For any other vaccine- and immunization interest within the last 4 years, please describe the subject, 
specific circumstances, parties involved, time frame and other relevant details. If applicable, please specify the time-
frame and whether it was financially significant (i.e. ≥5000 USD) and who this funding went to. PLEASE LIST ALL 
OTHER VACCINE-RELATED ACTIVITIES/ RESEARCH/ ENGAGEMENT NOT COVERED IN THE ITEMS ABOVE.  
 
 


 
 
 
 


 
 


C-admin_general


SAGE October 2020 meeting







6 
 


2. NON- VACCINE- AND IMMUNIZATION RELATED INTERESTS 
Within the past 4 years, have you had any non vaccine-or immunization related 
interests of financial and/or intellectual that you need to declare?  
These could encompass research support, other remuneration from a commercial or non-commercial entity, 
investment interests, intellectual property rights or interests expressed in public statements and positions, 
generation of data that will be subject of the meeting, advisory functions or others.                                  
 


 ☐  YES                    ☐   NO 
 


If “YES”, please specify within  
No 1a-7 (below). 


If “NO”, please move to Page 7 to sign 
and finalize the form.  
 


 


 


EMPLOYMENT AND CONSULTING 
Within the past 4 years, have you received remuneration from a commercial entity or other organization with 
an interest related to the subject of the meeting or work?   


1a Employment ☐ YES  ☐ NO 


 


1b Consulting, including service as a technical or other advisor ☐ YES  ☐ NO 
  


 RESEARCH SUPPORT 
Within the past 4 years, have you or has your research unit received support from a commercial entity or 
other organization with an interest related to the subject of the meeting or work?   


2a Research support, including grants, collaborations, sponsorships, and other funding ☐ YES  ☐ NO 


 


2b Non-monetary support valued at more than US $1000 overall (include equipment, facilities, research assistants,   
paid travel to meetings, etc.) 


Support (including honoraria) for being on a speakers bureau, giving speeches or training for a commercial entity or 
other organization with an interest related to the subject of the meeting or work? 


☐ YES  ☐ NO 


 


 


 


 


 


 


 


 


INVESTMENT INTERESTS 
Do you have current investments (valued at more than US $5 000 overall) in a commercial entity with an 
interest related to the subject of the meeting or work?  Please also include indirect investments such as a  
trust or holding company.  You may exclude mutual funds, pension funds or similar investments that are 
broadly diversified and on which you exercise no control. 


 


3a Stocks, bonds, stock options, other securities (e.g., short sales) ☐ YES  ☐ NO 


 


3b Commercial business interests (e.g., proprietorships, partnerships, joint ventures, board memberships, controlling 
interest in a company) 


☐ YES  ☐ NO 


 


 INTELLECTUAL PROPERTY 
Do you have any intellectual property rights that might be enhanced or diminished by the outcome of the 
meeting or work?  


4a Patents, trademarks, or copyrights (including pending applications) ☐ YES  ☐ NO 


 


4b Proprietary know-how in a substance, technology or process ☐ YES  ☐ NO 


 


 PUBLIC STATEMENTS AND POSITIONS (during the past 3 years)   


5a As part of a regulatory, legislative or judicial process, have you provided an expert opinion or testimony, related to 
the subject of the meeting or work for a commercial entity or other organization?                                                                                                                                                                                          


☐ YES  ☐ NO 
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5b Have you held an office or other position, paid or unpaid, where you represented interests or defended a position 
related to the subject of the meeting or work?  


☐ YES  ☐ NO 


 


 
 
ADDITIONAL INFORMATION  


6a If not already disclosed above, have you worked for the competitor of a product that is the subject of the meeting or 
work, or will your participation in the meeting or work enable you to obtain access to a competitor's confidential 
proprietary information, or create for you a personal, professional, financial or business competitive advantage?  


☐ YES  ☐ NO 


 


6b To your knowledge, would the outcome of the meeting or work benefit or adversely affect interests of others with 
whom you have substantial common personal, professional, financial or business interests (such as your adult 
children or siblings, close professional colleagues, administrative unit or department)?   


☐ YES  ☐ NO 


 


6c Excluding WHO, has any person or entity paid or contributed towards your travel costs in connection with this WHO 
meeting or work?  


☐ YES  ☐ NO 


 


6d Have your received any payments (other than for travel costs) or honoraria for speaking publicly on the subject of 
this WHO meeting or work?  


☐ YES  ☐ NO 


 


6e Is there any other aspect of your background or present circumstances not addressed above that might be perceived 
as affecting your objectivity or independence? 


☐ YES  ☐ NO 


 
 
7. 


 


 


 
TOBACCO OR TOBACCO PRODUCTS (answer without regard to relevance to the subject of the meeting or work) 
Within the past 4 years, have you had employment or received research support or other funding from, or had any 
other professional relationship with, an entity directly involved in the production, manufacture, distribution or sale of 
tobacco or tobacco products or representing the interests of any such entity? 


☐ YES  ☐ NO 


 
 


EXPLANATION OF "YES" RESPONSES:  If the answer to any of the above questions is "yes", check above and 
briefly describe the circumstances on this page. If you do not describe the nature of an interest or if you do not provide 
the amount or value involved where relevant, the conflict will be assumed to be significant.  


 
Nos. 1 - 4:    
Type of interest, question number 
and category (e.g., Intellectual 
Property 4.a copyrights) and 
basic descriptive details. 


 
Name of company,  
organization, or 
institution 


 
Belongs to you, a 
family member, 
employer, research 
unit or other? 


 
Amount of income or 
value of interest (if 
not disclosed, is 
assumed to be 
significant) 


 
Current 
interest (or 
year 
ceased) 


     


Nos. 5-6: Describe the subject, specific circumstances, parties involved, time frame and other relevant details  
 


 
 
 CONSENT TO DISCLOSURE. By completing and signing this form, you consent to the disclosure of any relevant 
conflicts to other meeting participants and in the resulting report or work product. 


 
DECLARATION. I hereby declare on my honour that the disclosed information is true and complete to the best 


of my knowledge.  
 
Should there be any change to the above information, I will promptly notify the responsible staff of WHO and 


complete a new declaration of interest form that describes the changes. This includes any change that occurs before or 
during the meeting or work itself and through the period up to the publication of the final results or completion of the 
activity concerned. 
 
 
Date: ________________    Signature________________________________  
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Note:


In line with the reporting in 2019, this year’s annual GVAP secretariat report presents a collection of figures and 
graphs with the latest available data, for a selection of GVAP indicators, mainly covering disease elimination, 
coverage and equity and the surveillance dimensions. For some indicators, succinct notes complement the 
figures. For indicators which have not been updated this year, as well as for all background references and 
sources, please refer to the 2018 GVAP secretariat report.


For indicators related to supply and financing, a Global vaccine market report will be published in September 
2020 on the WHO webpage (www.who.int/immunization/MI4A).


Vaccine coverage data displayed in this report are based on the July 2020 revised time series of the 
WHO-UNICEF estimates of national immunization coverage 2010–2019.


The majority of data provided in this report were updated through the end of December 2019. This means 
that there is no direct impact of the COVID-19 pandemic depicted in this report, which only started to 
impact countries in the first quarter of 2020. Nevertheless there is an indirect impact that is measurable: 
reporting of immunization figures was less exhaustive than in previous years due to the workload on 
COVID-19 response in 2020.
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ABBREVIATIONS
AEFI adverse events following immunization


cVDPV circulating vaccine-derived poliovirus cases


DTP diphtheria–tetanus–pertussis-containing vaccines


DTP1 diphtheria–tetanus–pertussis-containing vaccines, first dose


DTP3 diphtheria–tetanus–pertussis-containing vaccines, third dose


HepB BD Hepatitis B vaccine, birth dose


IB-VPD invasive bacterial vaccine-preventable diseases


IPV inactivated poliovirus vaccines


MCV measles-containing vaccines


MCV2 measles-containing vaccine, second dose


MDG Millennium Development Goal


MNT maternal and neonatal tetanus


PCV pneumococcal conjugate vaccine


PCV3 pneumococcal conjugate vaccine, third dose


RCV rubella-containing vaccines


RCV1 rubella-containing vaccines, first dose


UNICEF United Nations Children’s Fund


WEUNIC WHO/UNICEF Estimates of National Immunization Coverage


WHO World Health Organization


WPV1 wild poliovirus serotype 1
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BOX 1: PROGRESS TOWARDS 
MEETING CORE GVAP 


INDICATORS – 2020 REPORT
Goal /Strategic objective Indicators


GOALS


Achieve a world free of 
poliomyelitis


G1.1 Interrupt wild poliovirus transmission globally
Fig. 1, Fig. 2, Fig. 3


G1.2 Certification of poliomyelitis eradication


Meet global and 
regional elimination 
targets


G2.1 Maternal and neonatal tetanus elimination Fig. 4, Fig. 5


G2.2 Measles elimination Fig. 6, Table 1


G2.3 Rubella/congenital rubella syndrome (CRS) 
elimination Fig. 7, Table 2


Meet vaccination 
coverage targets in 
every region, country 
and community


G3.1 By 2015, reach 90% national coverage and 80% in every 
district or equivalent administrative unit with three doses 
of diphtheria–tetanus–pertussis-containing vaccines


Fig. 8, Fig. 9, Fig. 10, 
Fig. 11, Fig. 12, Fig. 13, 
Fig. 14


G3.2 By 2020, reach 90% national coverage and 80% in 
every district or equivalent administrative unit for all 
vaccines in national programmes, unless otherwise 
recommended


Fig. 15, Fig. 16, Fig. 17


Develop and introduce 
new and improved 
vaccines and 
technologies


G4.3 Number of low-income and middle-income countries 
that have introduced one or more new or under-utilized 
vaccines Fig. 18


Exceed the MDG Goal 4 
target for reducing 
child mortality and 
Integration indicators


G5.1 Reduce under-five mortality rate


Fig. 19, Fig. 20


STRATEGIC OBJECTIVES (SOs)


Ensuring country 
ownership of 
immunization


SO1.2 Presence of an independent technical advisory group 
that meets the defined criteria Fig. 21, Fig. 22


The benefits of 
immunization are 
equitably extended to 
all people


SO3.1 Percentage of districts with 80% or greater coverage 
with three doses of diphtheria–tetanus–pertussis-
containing vaccine


Fig. 13


SO3.2 Reduction in coverage gaps between wealth 
quintiles and other appropriate equity indicator(s) Fig. 14


P. v - GLOBAL VACCINE ACTION PLAN SECRETARIAT REPORT 2020


 CONTENTS
8.2_IA2030


SAGE October 2020 meeting







Goal /Strategic objective Indicators


Strong immunization 
systems are an 
integral part of a 
well-functioning health 
system


SO4.1 Drop-out rates between first dose (DTP1) and third 
dose (DPT3) of diphtheria–tetanus–pertussis-containing 
vaccines


Fig. 9


SO4.2 Sustained coverage of diphtheria–tetanus–pertussis-
containing vaccines 90% or greater for three or more years Fig. 15


SO4.4 Number of countries meeting established 
surveillance standards with case-based surveillance for 
vaccine-preventable diseases and with viral and bacterial 
laboratory confirmation of suspect or probable cases


Fig. 23, Fig. 24, 
Table 3


Vaccine safety Fig. 25
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1. DISEASE ELIMINATION


A) POLIOMYELITIS ERADICATION


In 2019 and through 20 May 2020 two countries, 
Afghanistan and Pakistan, have accounted for 
all new wild poliovirus serotype 1 (WPV1) cases 
(Figs. 1 and 3).


In 2019 circulating vaccine-derived poliovirus cases 
(cVDPV) have been detected in 18 countries: Angola, 
Benin, Burkina Faso, Central African Republic, 
Chad, China, Democratic Republic of the Congo, 


Ethiopia, Ghana, Malaysia, Myanmar, the Niger, 
Nigeria, Pakistan, the Philippines, Somalia, Togo and 
Zambia (Figs. 2 and 3).


Of note, the independent Africa Regional 
Certif ication Commission (ARCC) for Polio 
Eradication officially declared on 25 August 2020 
that the World Health Organization (WHO) African 
Region is free of wild poliovirus.


Fig. 1: Number of wild poliovirus cases globally, 2010–2020a
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a Data for 2020 as of 20 May.


Fig. 2: Number of circulating cVDPV globally, 2010–2020a
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a Data for 2020 as of 20 May.
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Fig. 3: Global distribution of wild poliovirus and cVDPV in 2019a


Endemic country (WPV1)


WPV1 (Afghanistan: 29; Pakistan: 147) cVDPV2 cases (Angola: 130; Benin: 8; Burkina Faso: 1;
Central African Republic: 21; Chad: 10; China: 1; Dem.Rep. Congo: 88; 
Ethiopia: 13; Ghana: 18; Niger: 1; Nigeria: 18; Pakistan: 22; 
Philippines: 13; Somalia: 3; Togo: 8; Zambia: 2)


cVDPV1 cases (Malaysia: 3; 
Myanmar: 6; Philippines: 2)


a Data for 2020 as of 28 May.


For further information see: 
http://polioeradication.org/polio-today/polio-now/; 
https://extranet.who.int/polis/public/CaseCount.aspx �
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B) MATERNAL AND NEONATAL TETANUS ELIMINATION


In 2019, Chad and the Democratic Republic of 
the Congo were validated as having eliminated 
maternal and neonatal tetanus (MNT). This leaves 
12 countries yet to be validated as of 25 May 2020. 
This is in addition to other areas being validated 
as having eliminated MNT: the Punjab province of 


Pakistan (in 2016), the south-east zone of Nigeria (in 
2017), six southern regions in Mali (in 2018) and the 
south-west zone in Nigeria (in 2019). Figs. 4 and 5 
show the trends of MNT elimination over the past 
decade and globally.


Fig. 4: Number of countries with validated MNT elimination status by yeara
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Note: In 2010 40 countries still had not yet eliminated MNT.
a Data for 2020 as of 25 May.


Fig. 5: Countries with validated elimination of maternal and neonatal tetanus (as of June 2020)


Not eliminated
Eliminated between Jan. 2000 and June 2020
Eliminated prior to 2000
Not applicable


Source: WHO-UNICEF database, June 2020. Geneva: World Health Organization/United Nations Children’s Fund; 2020.


For further information see: 
https://www.who.int/immunization/diseases/MNTE_initiative/en/index4.html; 
http://extranet.who.int/iris/restricted/bitstream/handle/10665/331939/WER9518-eng-fre.pdf
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C) MEASLES AND RUBELLA/CONGENITAL RUBELLA 
SYNDROME ELIMINATION


As of 31 December 2019, 83 countries were verified 
as having eliminated measles. Since 2018, when the 
Region of the Americas lost its elimination status, 
no World Health Organization (WHO) region has 
been verified as having eliminated measles, and only 
one region is verified as having eliminated rubella 
(Region of the Americas) (Figs. 6 and 7).


Table 1 shows a significant increase of measles cases 
globally, beginning in 2018 and continuing in 2019 
with all regions experiencing outbreaks.


Fig. 6: Number of regions and countries achieving 
measles elimination
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Since the Region of the Americas lost its 
status in 2018, no region is verified as 
having eliminated measles. 


GVAP target  


83 countries achieved measles 
elimination in 2019 


Fig. 7: Number of regions achieving rubella 
elimination
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Coverage estimates for, and incidence of, measles-
containing vaccines (MCV) and rubella-containing 
vaccines (RCV) by WHO region are shown in Tables 1 
and 2.


Table 1: MCV coverage (first and second dose) and measles incidence by WHO region, in 2010, 2018 and 2019


WHO region WHO-UNICEF 
estimates for MCV1 
national coverage 


(%)


WHO-UNICEF 
estimates for MCV2 
national coverage 


(%)


Measles incidence 
per million 
population


Countries with 
measles incidence 
< 5 per million pop. 


(%)


2010 2018 2019 2010 2018 2019 2010 2018 2019 2010 2018 2019


African 73 69 69 4 25 33 232 118 587 30 47 35


Americas 93 91 88 67 84 75 0 17 28 100 91 91


Eastern 
Mediterranean


77 81 82 52 74 75 17 93 28 40 33 35


European 93 95 96 80 91 91 34 96 166 69 30 40


South-East Asia 83 93 94 15 81 83 30 18 15 36 36 12


Western Pacific 96 95 94 87 91 91 27 15 41 68 77 48


All 84 85 85 42 69 71 50 47 125 60 52 48
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Table 2: Rubella incidence and RCV coverage by WHO region, in 2010, 2018 and 2019


WHO region Rubella incidence per million 
population


RCV1 coverage* (%)


2010 2018 2019 % change 
2010–2019


2010 2018 2019 % change 
2010–2019


African 4 11 6 63 0 32 33


Americas 0 0 0 103 93 91 88 -5


Eastern Mediterranean 4 2 4 10 37 45 45 22


European 14 1 0 -97 93 95 96 3


South-East Asia 26 2 2 -91 3 85 93 3000


Western Pacific 27 4 18 -31 61 94 94 54


All 15 3 7 -51 35 69 71 103


For further information see: 
http://www.who.int/immunization/monitoring_surveillance/burden/vpd/surveillance_type/active/
measles_monthlydata/en/


P. 5 - GLOBAL VACCINE ACTION PLAN SECRETARIAT REPORT 2020


 CONTENTS
8.2_IA2030


SAGE October 2020 meeting



http://www.who.int/immunization/monitoring_surveillance/burden/vpd/surveillance_type/active/measles_monthlydata/en/

http://www.who.int/immunization/monitoring_surveillance/burden/vpd/surveillance_type/active/measles_monthlydata/en/





2. IMMUNIZATION 
COVERAGE AND EQUITY


A) NATIONAL-LEVEL DTP3 COVERAGE


1 Progress and challenges with achieving universal immunization coverage. 2019 WHO/UNICEF Estimates of National 
Immunization Coverage. Geneva: World Health Organization/United Nations Children’s Fund; 2020 (https://www.who.int/
immunization/monitoring_surveillance/who-immuniz.pdf?ua=1, accessed 26 August 2020).


Global vaccination coverage – the proportion of 
the world’s children who receive recommended 
vaccines – has remained stable over the past few 
years at around 85%.


During 2019, approximately 85% of infants 
worldwide (116 million infants) received 3 doses of 
diphtheria–tetanus–pertussis-containing vaccines 
(DTP), protecting them against infectious diseases 
that can cause serious illness and disability or be 
fatal (Fig. 8). One hundred and twenty-five (64%) 
countries achieved a national DTP3 (third dose) 
coverage rate of 90% or above in 2019. District data 
were available and valid for 122 (63%) countries. 
Overall only 51 (26%) of the countries had national 
DTP3 coverage above ≥ 90% and valid district data 
above 80% in all districts.


Important increases in coverage (≥ 10%) between 
2018 and 2019 were seen in Samoa, Senegal, 


Solomon Islands, Syrian Arab Republic, Ukraine, 
Viet Nam and Yemen.


In a five-year time frame, 10 countries improved 
coverage by 10% or more. Those include countries 
that are recovering from crises, such as Ukraine, 
Syrian Arab Republic and Iraq, as well as countries 
that have gradually improved their programmes.1


Fourteen million infants did not receive an initial 
dose of DTP vaccine, pointing to a lack of access 
to immunization and other health services and an 
additional 5.7 million are only partially vaccinated. 
Of those 19.7 million under- or un-vaccinated 
children more than 60% live in 10 countries: Angola, 
Brazil, Democratic Republic of the Congo, Ethiopia, 
India, Indonesia, Mexico, Nigeria, Pakistan and 
the Philippines.


Fig. 8: Average coverage rates (%) with DTP3 globally and by WHO region, 1980–2019
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Regional coverage for the third dose of DTP in South 
Asia has increased by 12% over the past 10 years, 
notably across India, Nepal and Pakistan. However, 
that hard-won progress could be undone in 2020 
by COVID-19-related disruptions. Countries that 
had recorded significant progress, such as Pakistan 
and Ethiopia, are now also at risk of backsliding if 
immunization services are not restored as soon as 
feasible. The situation is especially concerning for 
Latin America and the Caribbean, where historically 
high coverage has slipped over the past decade. 
In Brazil, the Plurinational State of Bolivia, Haiti and 


the Bolivarian Republic of Venezuela, immunization 
coverage plummeted by at least 14% since 2010. 
In addition, these countries are now also confronting 
moderate to severe COVID-19-related disruptions.


Drop-out rates between first and third dose of DTP 
have been analysed in all 64 countries where DTP3 
coverage was below 90%. In 2019, 21 countries with 
DTP3 coverage between 50% and 89% experienced 
a drop-out rate of 10% or more. Among those, 
7 countries had a drop-out rate of 20% or more. 
Fig. 9 shows drop-out rates globally in 2019.


Fig. 9: Drop-out rates between first dose (DTP1) and third dose (DTP3) of DTP-containing vaccines, 2019


≥ 20 points or more (10 Member States or 5%)
10 to <20 points (15 Member States or 8%)
>0 to <10 points (128 Member States or 66%)
no dropout (41 Member States or 21%)
Not applicable


The coverage trend has plateaued over the past decade, leaving almost 20 million children unprotected. 
Almost half of these children live in the African Region (Fig. 10).


Fig. 10: Number of un- or under-vaccinated with DTP by year and WHO region, 2000–2019
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Ten countries account for 12.2 of the 19.8 million 
un- and under-vaccinated children in the world 
(62%). This list includes countries across five WHO 
regions, some with moderate coverage but very 
large birth cohorts, and others with substantially 


lower coverage: Angola, Brazil, Democratic Republic 
of the Congo, Ethiopia, India, Indonesia, Mexico, 
Nigeria, Pakistan and the Philippines (Fig.  11). 
DTP3 coverage rates from 2000 to 2019 are shown 
in Fig. 12.


Fig. 11: Countries with the highest number of un- or under-vaccinated (in millions) with DTP, and their 
DTP3 coverage rate in 2019
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Source: WHO-UNICEF Joint reporting form July 2020 [database]. Geneva: World Health Organization/United Nations Children’s 
Fund; 2020 WUENIC July 2020 update [database]. Geneva: World Health Organization/United Nations Children’s Fund; 2020 (https://
www.who.int/immunization/monitoring_surveillance/data/en/, accessed 9 September 2020).


Fig.  12: Number of countries that reached and sustained ≥ 90% coverage for DTP3 and global DTP3 
coverage, 2000–2019
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B) DISTRICT-LEVEL DTP3 COVERAGE


Fig. 13 shows district-level DTP3 coverage.


Fig. 13: Countries by the percentage of districts with DTP3 coverage ≥ 80% and valid data, 2019


< 50% (25 Member States (13%), 11 of which have administrative coverage DTP3 data considered not valid)
50–79% (38 Member States (20%), 19 of which have administrative coverage DTP3 data considered not valid)
80–99% (46 Member States (24%), 11 of which have administrative coverage DTP3 data considered not valid)
All districts (57 Member States (29%), 3 of which have administrative coverage DTP3 data considered not valid)


WHO-UNICEF (WUENIC) estimate is < 90% or differs from country administrative coverage reported on the 
JFR and therefore district data are not considered valid (47 Member States or 24%)
Not available (28 Member States (14%), 3 of which have administrative coverage DTP3 data considered not valid)
Not applicable
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C) BENEFITS OF IMMUNIZATION ARE EQUITABLY EXTENDED TO 
ALL PEOPLE


Data from Demographic and Health Surveys 
(DHS) or Multiple Indicator Cluster Surveys (MICS) 
conducted between 2010 and 2018 on national 
diphtheria–tetanus–pertussis (DTP3) coverage rates 
by wealth quintiles were available for 85 of the 
194 WHO Member States (44%). The latest survey 
data available for each country was considered for 
the purpose of this analysis. Coverage in 67 of these 
85 Member States (79%) was generally higher in 
the wealthiest quintile than in the poorest quintile 


(Fig.  14). Of the 85 countries with available data, 
58 (68%) have met the target of < 20% difference in 
immunization coverage between the highest and 
lowest wealth quintiles; this includes 18 countries 
(21%) for which DTP3 national coverage for the richest 
is lower than for the poorest population. Twenty-
seven countries (32%) had a quintile differential 
≥ 20% and have thus failed to meet the target. 
This confirms trends described in previous reports.


Fig. 14: Countries with DTP coverage data by wealth quintiles available between 2010 and 2018


 


18 countries having a quintile differential of <0%*
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10 countries having a quintile differential of ≥10% and <20%
27 countries having a quintile differential of ≥20%
Not available
Not applicable
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D) NATIONAL AND DISTRICT-LEVEL COVERAGE FOR ALL VACCINES IN 
THE NATIONAL PROGRAMME


In 2019, 77 countries (40%) had achieved the national 
coverage of ≥ 90% for all vaccines included in the 
national infant immunization schedule (Fig.  15), 
compared with 85 (43%) countries in 2010. However, 
between 2010 and 2019 most national schedules 
have expanded significantly the list of vaccines 


included, which renders time series diff icult 
to interpret.


Figs. 16 and 17 present the coverage rates for selected 
vaccines since 1980.


Fig. 15: Number of countries that have reached and sustained ≥ 90% coverage for all vaccines included in 
the national infant schedule in 2019


Yes (77 Member States or 40%)
No (117 Member States or 60%)
Not available
Not applicable


Fig. 16: Global coverage estimates (%) of four vaccinesa, 1980–2019
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Fig. 17: Global coverage estimates (%) of six vaccinesa, 1980–2019
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a Hepatitis B vaccine birth dose (HepB BD), measles-containing vaccines second dose (MCV2), pneumococcus-containing vaccine 
third dose (PCV3), rubella-containing vaccine first dose (RCV1), rotavirus vaccine last dose (Rota) and yellow fever vaccine (YFV).


For further information see: 
https://www.who.int/immunization/monitoring_surveillance/data/en/; 
http://www.who.int/entity/immunization/monitoring_surveillance/SlidesGlobalImmunization.
pptx?ua=1; 
http://www.who.int/immunization/monitoring_surveillance/who-immuniz.pdf?ua=1
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E) DEVELOP AND INTRODUCE NEW AND IMPROVED VACCINES 
AND TECHNOLOGIES


2 http://databank.worldbank.org/data/download/site-content/CLASS.xls (as of 14 September 2020)
3 That is, one of the following: Haemophilus influenzae type b conjugate (Hib)-containing vaccine, pneumococcal conjugate 


vaccine (PCV), rotavirus vaccine, human papillomavirus vaccine, rubella and Japanese encephalitis vaccines.


Fig.  18 shows the number of low- and middle-
income countries that have introduced new or 
under-utilized vaccines, including inactivated 
poliovirus vaccines (IPV). According to the new 
World Bank Classif ication from June 20202, 
132 countries are currently categorized as either low 
or middle income. There were 21 countries that did 
not introduce or did not sustain the introduction of 


any new vaccine since 20103, excluding IPV: Bosnia 
and Herzegovina, Chad, China, Comoros, Costa Rica, 
Cuba, Dominica, Grenada, Guinea, Marshall Islands, 
Mongolia, Montenegro, Republic of Moldova, Saint 
Lucia, Samoa, Syrian Arab Republic, The former 
Yugoslav Republic of Macedonia, Tonga, Turkey, 
Tuvalu and Ukraine.


Fig. 18: Number of low- and middle-income countries that have introduced one of more new or under-
utilized vaccines (NUV)a between 2010 and 2018 (and have sustained it for at least one year)
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a Among the following: Haemophilus influenzae type b conjugate (Hib)-containing vaccine, pneumococcal conjugate vaccine 
(PCV), rotavirus vaccine, human papillomavirus vaccine, rubella and Japanese encephalitis vaccines. IPV is in addition to this 
list included in the red curve.


For further information see: 
http://www.who.int/entity/immunization/monitoring_surveillance/VaccineIntroStatus.pptx
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3. EXCEED THE 
MILLENNIUM 


DEVELOPMENT GOAL 4 
TARGET FOR REDUCING 
CHILD MORTALITY AND 


INTEGRATION INDICATORS


The Millennium Development Goal (MDG) 4 target 
was attaining in 2015 a two thirds reduction in 
under five global mortality compared with the 
1990 baseline, i.e. less than 31.1 deaths per 1000 live 
births. Global under-five mortality was 38.6 in 2018 


(Fig.  19). Each year since 2010 there has been an 
annual additional reduction of approximately 1.5 to 
2 points (per 1000 live births) globally. Under-five 
mortality figures by country are shown in Fig. 20.


Fig. 19: Under-five mortality rate in 1990, 2000 and from 2010 to 2018, globally and by WHO region
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Source: United Nations Inter-Agency Group for Child Mortality Estimates. Levels and trends in child mortality: Report 2018. 
New York (NY): United Nations; 2018.


P. 15 - GLOBAL VACCINE ACTION PLAN SECRETARIAT REPORT 2020


 CONTENTS
8.2_IA2030


SAGE October 2020 meeting







Fig. 20: Under-five mortality rates globally in 2018


100 and more (6 countries or 3%)
75 to <100 (13 countries or 7%)
50 to <75 (19 countries or 10%)
25 to <50 (37 countries or 19%)
10 to <25 (49 countries or 25%)


Not applicable


< 10 (70 countries or 36%)


Not available


Source: United Nations Inter-Agency Group for Child Mortality Estimates. Levels and trends in child mortality: Report 2018. 
New York (NY): United Nations; 2018.


For further information see: 
https://childmortality.org/ and http://apps.who.int/gho/data/node.gswcah?lang=en
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4. ENSURING COUNTRY 
OWNERSHIP OF 
IMMUNIZATION


PRESENCE OF FUNCTIONAL NATIONAL IMMUNIZATION TECHNICAL 
ADVISORY GROUP


One hundred and fifty-eight countries reported 
the existence of a National Immunization Technical 
Advisory Group (NITAG) in 2019. The 120 NITAGs 


meeting the six process criteria in 2019 (5.3% increase 
over 2018), cover 87% of the world population, 
compared to 52% in 2010 (Figs. 21 and 22).


Fig. 21: Number of countries served by a NITAG, meeting all functionality criteria between 2010 and 2019
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Fig. 22: Existence and functionality of NITAGs in 2019


120 countries meeting the six NITAG functionality criteria
153 countries having a NITAG with administrative or legislative basis
154 countries reporting the existence of a NITAG with terms of reference
158 countries reporting the existence of a NITAG
No NITAG / not available
Not applicable


Source: WHO IVB database as of 1 July 2020. Geneva: World Health Organization; 2020.


For further information see: 
http://www.who.int/immunization/sage/national_advisory_committees/en/; 
http://www.nitag-resource.org/
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5. STRONG IMMUNIZATION 
SYSTEMS ARE AN 


INTEGRAL PART OF A 
WELL-FUNCTIONING 


HEALTH SYSTEM


VACCINE-PREVENTABLE DISEASE SURVEILLANCE


Globally, the number of countries that conduct 
surveillance for rotavirus or invasive bacterial 
vaccine-preventable disease (IB-VPD) remains 
high, although there is a continued trend of fewer 
countries reporting data to the WHO-coordinated 
surveillance networks (Table  3). Surveillance is 


conducted in most of the populous countries with 
high burden of disease, including those that are 
Gavi-eligible in Africa and Asia, with current gaps 
in reported surveillance data in northern Africa and 
the Middle East (Figs. 23 and 24).


Table 3: Number of countries conducting surveillance for rotavirus and IB-VPD, 2017–2019


2017 2018 2019


Rotavirus IB-VPD Rotavirus IB-VPD Rotavirus IB-VPD


Part of WHO-coordinated global 
surveillance network


61 54 54 50 47 46


Conducts surveillance but not part of 
WHO-coordinated global surveillance 
network


72 100 78 101 80 103


No reported surveillance 61 40 62 43 67 45
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Fig. 23: Countries conducting rotavirus surveillance, 2019a


Countries in the WHO Global Rotavirus Surveillance Network  (GRSN) (47 countries)
Gavi eligible countries
Not available
Not applicable


Countries conducting Rotavirus Surveillance but not reporting to GRSN (80 countries)


a Most countries in the WHO African Region report diarrhoea with blood (dysentery) and diarrhoea with dehydration in children 
aged under 5 years as part of Integrated Disease Surveillance and Response (IDSR), which triggers investigation and laboratory 
confirmation of these syndromes.


Fig. 24: Countries conducting IB-VPD surveillance, 2019a


Countries in the WHO Global IB-VPD Surveillance Network  (GISN) (46 countries)
Gavi eligible countries
Not available
Not applicable


Countries conducting IB-VPD Surveillance but not reporting to GISN (103 countries)


a Most countries in the WHO African Region report meningitis (bacterial) and severe pneumonia in children aged under 5 years 
as part of Integrated Disease Surveillance and Response (IDSR), which triggers investigation and laboratory confirmation of 
these syndromes.


For further information see: 
https://www.who.int/immunization/monitoring_surveillance/resources/NUVI/en/; 
https://www.who.int/immunization/monitoring_surveillance/burden/VPDs/en/;


WHO Global Invasive Bacterial Vaccine-Preventable Disease and Rotavirus and Pediatric Diarrhea; 
Surveillance Networks Bulletin February 2020: 
https://mailchi.mp/d61958d8bbd1/who-ib-vpd-and-rotavirus-surveillance-bulletin-june-4779233
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6. VACCINE SAFETY


Adverse events following immunization (AEFI) case 
reporting rates were stable or marginally decreased 
in most of the regions over the past year (Fig. 25). 
The only significant decline was observed in the 
European Region, which nevertheless is the region 
with the highest number of countries. Note that 


this indicator does not allow for the differentiation 
between minor and serious AEFI, nor does it 
account for special immunization campaigns 
(e.g. supplementary immunization activities) that 
influence reporting rates.


Fig. 25: Percentage and number of countries reporting at least 10 per 100 000 AEFI cases by WHO region, 
in 2010, 2016–2019
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For more information, see: 
http://www.who.int/vaccine_safety/en/
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For more information, contact:


World Health Organization
Department of Immunization, Vaccines and Biologicals
1211 Geneva 27
Switzerland


E-mail: vaccines@who.int
Web: www.who.int/immunization/global_vaccine_action_plan/en/
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I Epidemiology 
 
Coronavirus disease 2019 (COVID-19) is caused by SARS-CoV-2, a newly emergent coronavirus, that 
was first recognized in Wuhan, China, in December 2019.  
 
Globally, as of 4 September 2020, there have been 26,121,999 confirmed cases of COVID-
19, including 864,618 deaths, reported to WHO 
 


• Situation by WHO Region: 


Region Cumulative 
confirmed cases 


Cumulative 
deaths 


Americas 13,725,652 477,232 
South-East Asia 4,499,788 80,968 
Europe 4,353,514 220,955 
Eastern Mediterranean 1,967,073 52,078 
Africa 1,066,906 22,373 
Western Pacific 508,325 10,999 


  
The epidemiological situation is changing rapidly; for updates refer to: https://covid19.who.int/table 
 
WHO has defined four transmission scenarios for COVID-19:1  
1.No cases: Countries/ territories/ areas with no cases;  
2.Sporadic cases: Countries/ territories/ areas with one or more cases, imported or locally detected; 
3.Clusters of cases: Countries/ territories/ areas experiencing cases, clustered in time, geographic 
location, and/or by common exposure; 
4.Community transmission: Countries/ territories/areas experiencing larger outbreaks of local 
transmission, defined through an assessment of factors including, but not limited to: -Large numbers of 
cases not linkable to transmission chains-Large numbers of cases from sentinel lab surveillance or 
increasing positive tests through sentinel samples (routine systematic testing of respiratory samples 
from established laboratories-Multiple unrelated clusters in several areas of the country/ territory/ area. 
 
Basic and effective reproduction number (R0 and Re)  
The mean basic reproductive number for COVID-19 (R0)− defined as average number of secondary 
infections produced by a case of an infection in a fully susceptible population – is estimated at 3.28 (1.4 
to 6.49), with a median of 2.79.2 When outbreak control interventions are in place and the population 
cannot be considered as fully susceptible, transmission potential at a given time can be estimated by the 
effective reproductive number (Re or time-dependant reproductive number). Data from 11 European 
countries suggested an initial reproduction number R0 estimate of 3.87 [95% CI 3.01-4.66] and a 
noticeable decrease in Re below 1 following the combined non-pharmaceutical interventions in several 
European countries.3 In China, extremely strict community quarantine and mobility restrictions 
combined with isolation of all cases, even mild cases, and contact tracing, led to the complete control 
of the COVID-19 outbreak in China.4,5 
Case fatality ratio and infection fatality ratio 
The case fatality ratio (CFR) estimates this proportion of deaths among identified confirmed cases. At 
the early stage of the pandemic, most estimates of fatality ratios have been based on cases detected 
through surveillance and calculated using crude methods, giving rise to widely variable estimates of 
CFR by country – from less than 0.1% to over 25%. Bias is introduced due to availability of and access 
to testing.6 Fatal outcomes are influenced by age, sex, obesity, smoking and underlying comorbidities, 
and there is some evidence that other factors, such as ethnicity, are also independent risk factors.  
 
The infection fatality ratio (IFR) estimates this proportion of deaths among all infected individuals. IFR 
is the proportion of people infected with the virus (including those who did not show symptoms or get 
tested) who will die as a result. Serological testing of a representative random sample of the population 
to detect evidence of exposure to a pathogen is an important method to estimate the true number of 
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infected individuals. Many such serological surveys are currently being undertaken worldwide and 
some have thus far suggested substantial under-ascertainment of cases, with estimates of IFR 
converging at approximately 0.5 - 1%.7 Although age is not the only determinant and circumstances 
vary by country, overall, estimates from several different countries reinforce that age is by far the 
strongest predictor of the infection fatality ratio (IFR) of SARS-CoV-2 infection. Overall, for those 
younger than 50 years, IFR is negligible; between ages 50-64 years, IFR varies from 0.05% to 0.5%; 
for age > 65 years, IFR is 5% to 10%; and for age > 75 years, IFR is consistently greater than 10%. 
Men are more likely to die by a factor of almost 2 in many but not all countries. 
 
Transmission characteristic 
The primary transmission mode is person-to-person contact through respiratory droplets generated by 
breathing, sneezing, coughing, etc., as well as contact (direct contact with an infected subject or indirect 
contact, trough hand-mediated transfer of the virus from contaminated fomites to the mouth, nose, or 
eyes). Infection is understood to be mainly transmitted via large respiratory droplets containing the 
SARS-CoV-2 virus. Transmission through aerosols has also been implicated but the relative role of 
respiratory droplets and aerosols is still unclear. Indirect transmission through fomites that have been 
contaminated by respiratory secretions is considered possible. 
 
Geographic spread and settings associated with high transmission 
The spread from the initial epicentre in Wuhan, China, initially followed predicted global air travel 
patterns.8 Travel bans and travel restrictions delayed but did not stop global spread.9 Social contact 
matrixes (number of contacts, contact frequency, duration of contact, proximity of contacts) drive 
transmission. Population density is one of the strongest risk factors.10 Hence, urban centres around the 
world were often the epicentres. Clustering and superspreading events have been associated with mass 
gatherings, migration, slum dwellings, choirs, religious gatherings, tourist hot spots and all modes of 
transmission.11-13 Nursing homes and long-care homes are at particular risk for high death rates.14 
 
Health care workers 
Nosocomial infections, in particularly where health care systems are overwhelmed or where there is a 
lack of personal protective equipment, are frequent. Compared with the general community, front-line 
health-care workers were at increased risk with an adjusted Hazard Ratio of 11·61 (95% CI 10·93–
12·33).15  
 
Non-pharmaceutical interventions  
The overarching goal is to control COVID-19 by slowing down transmission of the virus and preventing 
associated illness and death. Several core public health measures that break the chains of transmission 
are central to this comprehensive strategy, including (1) identification, isolation, testing, and clinical 
care for all cases, (2) tracing and quarantine of contacts, and (3) encouraging physical distancing of at 
least 1 metre combined with frequent hand hygiene and respiratory etiquette. These three components 
should be central to every national COVID-19 response.16 A differentiated risk-based containment 
strategy is needed based on the different stages of the outbreak with different measures during the 
different phases of the response. The pandemic response that included strict lockdowns and travel 
restrictions in many countries had a major socioeconomic impact, including closures of schools 
resulting in delayed child development, mental health, and loss of livelihoods. According to the 
recent report of the pulse survey disruptions of essential health services were reported by nearly all of 
the 105 responding countries, and more so in lower-income than higher-income countries.17 The great 
majority of service disruptions were partial, which was defined as a change of 5–50% in service 
provision or use.17 All services were affected, including essential services for communicable diseases, 
noncommunicable diseases, mental health, reproductive, maternal, newborn, child and adolescent 
health, and nutrition services. 
Policy-makers are debating two strategies to reduce deaths and the demand on health care utilization18, 
in addition to considering major collateral damage to economic, society, mental health and other 
outcomes: (a) containment or suppression of COVID-19, which aims to reverse the rate of epidemic 
growth, thereby reducing new case numbers to low levels, and (b) mitigation, which focuses on slowing 
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but not necessarily stopping epidemic spread – to reduce peak healthcare demand while protecting those 
most at risk of severe disease from infection. Containment requires all-out action to reduce the 
reproductive number, R, to below 1, thus causing case numbers to decline. Mitigation aims to merely 
slow spread by reducing R, but not to below 1, and new cases continue to rise.  
 


II The virus 
 
SARS-CoV-2 is a new coronavirus closely related to SARS-CoV and genetically clusters within 
Betacoronavirus subgenus Sarbecovirus. Sars-CoV-2 is a positive-stranded RNA virus of 
approximately 29,000 base pairs from lineage B of the genus betacoronavirus covered with distinctive 
spikes about 9-12 nm in size. Those spikes facilitate viral entry.19 The first whole genome sequence was 
published on January 5 2020, and thousands of genomes have been sequenced since this date. Over 
57 000 genome sequences have been deposited in the GISAID EpiCoV database ( A meta-analysis of 
different estimates of the time to the last common ancestor of the virus indicates that the pandemic 
could have started sometime between 6 October and 11 December 2019.20 The original animal reservoir 
of the virus was most likely bats, and an intermediate animal host could have been involved in the 
transmission to humans. A mutation in the spike protein, D614G, has emerged and is spreading globally. 
There is currently no evidence that any of the mutations accumulated since the introduction of the 
SARS-CoV-2 virus in the human population have any effect on disease severity, but possibly on 
infectivity.  
 
Naturally acquired immunity 
SARS CoV2 infection induces both B cell (antibody) and T cell specific immune responses. Serological 
studies have most focused on the Spike (S) and Nucleoprotein (N) proteins although responses to other 
viral antigens are also reported. There is particular interest in antibodies to the receptor (ACE2) binding 
domain (RBD) of the trimeric S protein as these are predicted to interfere with viral entry into the host 
cell and thus to be neutralizing and protective. Several T cell epitopes have been reported to elicit CD8 
T cell responses including some non-structural viral proteins. Although the relative importance of B 
and T cell responses in clearance of the virus and in the maintenance of protection remains unclear at 
this time, there is some evidence that the magnitude of responses is positively associated with the 
severity of disease, perhaps relating the size of viral load experienced by the patient. With regard to 
duration of protection, early data suggested fairly rapid waning of antibody responses although more 
recent reports show more encouraging maintenance of titres over a period of several months. In the 
context of what is known about lack of persistent protective immunity to seasonal coronavirus 
infections, there has been concern that protection from naturally acquired immunity to SARS CoV2 
may be short lived. However, in the context of millions of human infections recorded during 2020 to 
date, only a handful of re-infections have been reported so far. The role of cellular immunity and 
anamnestic responses for longer-term protection remains unknown.  
 
Pathogenesis and viral shedding  
The relatively slow progression to severe disease in many cases, coupled with evidence that viral loads 
from the respiratory tract are often relatively low, has led to the proposal that immune and inflammatory 
responses may be responsible for the pathophysiological events leading to respiratory failure, the need 
for intensive support and the many deaths reported. This hypothesis is supported both by 
histopathological evidence obtained post-mortem and the strong evidence that treatment with steroids 
ameliorates outcome in the context of respiratory failure. Broadly, the understanding of COVID-19 that 
exists at present would suggest that, as with other viral infections, anti-viral therapy is likely to be 
effective only if administered early in the course of the infection, whereas general or targeted anti-
inflammatory therapies may turn out to be of benefit as significant illness emerges. There are theoretical 
concerns that antibody-enhanced disease could occur in individuals who have naturally 
acquired antibody to SARS CoV-2, cross-reactive antibodies induced previously by other infections, or 
antibodies induced by immunization. To date there is no direct evidence that this occurs, but there is 
mechanistic evidence that it could, and it therefore remains an important potential issue for vaccine 
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development and safety monitoring. Finally, there is emerging evidence of a range 
of persistent/chronic symptomatology in many cases after the termination of the acute illness. The size 
of this disease burden and the possible underlying mechanisms, possibly immunological, are still in the 
process of being investigated.  
 
Viral Shedding 
Asymptomatic and pre-symptomatic individuals can also transmit the infection rendering disease 
prevention and control in the community more challenging. 
Over the course of the infection, the RNA of the virus has been identified in respiratory tract specimens 
1-2 days before the onset of symptoms and it can persist for up to eight days in mild cases, and for 
longer periods in more severe cases, peaking in the second week after infection. Prolonged viral RNA 
shedding has been reported. The high viral load close to symptom onset suggests that SARS-CoV-2 can 
be easily transmissible at an early stage of infection.21 
 


III Clinical aspects 
 
Pathophysiology vs immunopathogenesis 
The large majority of human infections with SARS-CoV-2 are asymptomatic or minimally symptomatic 
with a very clear increase in the likelihood of serious pathology developing with increasing age. It is 
also inferred from severe cases occurring in front line healthcare workers that exposure to large numbers 
of infectious particles either all at once or by repeated exposure may be associated with worse outcome. 
The lower respiratory tract is the most site of severe pathology with pneumonia and acute respiratory 
distress syndrome developing usually one to three weeks after onset of symptoms. However, many 
other organ systems can be affected including cardiovascular dysfunction, coagulopathy, 
gastrointestinal disturbance, central nervous system pathologies and multiorgan failure. The relatively 
slow progression to severe disease in many cases, coupled with evidence that viral loads from the 
respiratory tract are often relatively low by this stage, has led to the proposal that immune and 
inflammatory responses may be responsible for the pathophysiological events leading to respiratory 
failure, the need for intensive support and the many deaths reported. This hypothesis is supported both 
by histopathological evidence obtained post-mortem and the strong evidence that treatment with 
steroids ameliorates outcome in the context of respiratory failure. Broadly, the understanding of 
COVID-19 that exists at present would suggest that, as with other viral infections, anti-viral therapy is 
likely to be effective only if administered early in the course of the infection, whereas general or targeted 
anti-inflammatory therapies may turn out to be of benefit as significant illness emerges. There are 
theoretical concerns that antibody-enhanced disease could occur in individuals who have naturally-
acquired antibody to SARS CoV2, cross-reactive antibodies induced previously by other infections, or 
antibodies induced by immunisation. To date there is no direct evidence that this occurs, but there is 
mechanistic evidence that it could and it therefore remains an important potential issue for vaccine 
development and safety monitoring. 
 
Incubation, clinical features, and severity  
COVID-19 disease can have three stages: early infection marked by viral response, a pulmonary phase 
and lastly, a hyperinflammation phase marked by host inflammatory response. The early infection stage 
is typically associated with fever, dry cough, and mild constitutional symptoms. The pulmonary phase 
is associated with shortness of breath with and without hypoxia. The hyperinflammation phase is 
associated with acute respiratory distress syndrome, shock, and cardiac failure. A distinctive 
characteristic of SARS-CoV-2 infection is vascular damage, with severe endothelial injury, widespread 
thrombosis, microangiopathy and angiogenesis.22  
Disease classification by severity categories has been proposed including mild (patients with mild 
clinical symptoms without pulmonary lesions), moderate (fever and other respiratory symptoms with 
radiologic evidence of pulmonary lesions), severe cases requiring hospitalization (patients with 
respiratory distress and hypoxia), and critical (cases requiring ICU admission due to respiratory failure 
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which requires mechanical ventilation, shock, or any other organ failure that needs ICU monitoring and 
treatment). 
 
The median incubation period for symptom development is 5.1 days (95%CI 4.5 to 5.8 days).23 It has 
been estimated that 97.5% of those who develop symptoms will do so within 11.5 days (95% CI 8.2 to 
15.6 days) of infection. In most patients (approximately 80%), COVID-19 presents as a mild or 
moderate disease with duration of illness of around 7-10 days. Most commonly observed symptoms are 
cough and low-grade fever. Other symptoms include fatigue, shortness of breath and anosmia/hyposmia. 
In addition to respiratory symptoms, musculoskeletal symptoms (myalgia, joint pain, headache, and 
fatigue), and enteric symptoms (abdominal pain, vomiting, and diarrhoea) may occur. Around 10% of 
patients remain symptomatic through the second week, and persistence of symptoms, in particular fever 
and dyspnoea are associated with a higher risk of developing more severe COVID-19. Growing 
evidence indicates that in addition to specific co-morbidities, sociodemographic factors are also 
important risk factors for disease severity and mortality.24,25  
 
An overall 20% of infected individuals develop more severe disease, requiring hospitalization. However, 
this risk is unevenly distributed in the population, being significantly higher in individuals of older age, 
and those with underlying conditions.26 A recent review estimated the pooled proportion of patients out 
of all hospitalized patients to be admitted to intensive care unit (ICU) at 10.96% (95% CI: 6.6‐17.6).27 
A peer-reviewed database study examined outcomes in 3,222 young adults (age 18-34 years) who 
required hospitalization for COVID-19 in 1,030 U.S. hospitals and health care systems: 21% required 
ICU admission, 10% required mechanical ventilation, and 2.7% died. Young adults with more than 1 
comorbidity (morbid obesity, hypertension, and diabetes) faced risks comparable with middle-aged 
adults without them. More than half of those requiring hospitalization were Black or Hispanic. 
 
Acute respiratory distress syndrome (ARDS) is the major complication in patients with severe disease 
and can manifest shortly after the onset of dyspnoea. Other complications include arrhythmias, acute 
cardiac injury, and shock. Thromboembolic complications, including pulmonary embolism and acute 
stroke have been reported. Some patients have laboratory evidence of an exuberant inflammatory 
response, which have been associated with critical and fatal outcomes. Other inflammatory 
complications and auto-antibody-mediated manifestations have been described.  
 
Although asymptomatic infections have not been systematically studied, some studies estimate that 
around 20-50% of infections are asymptomatic, with higher proportions in children. 
 
Long-term sequelae, also coined “long COVID” 
The full range of COVID-19 disease including long-term sequelae is still to be fully understood. Aside 
from anecdotal evidence, there is as yet little research on this issue. Italy reported that nearly nine in 10 
patients (87%) discharged from a Rome hospital after recovering from covid-19 were still experiencing 
at least one symptom 60 days after onset. They found that 13% of the 143 people were completely free 
of any symptoms, while 32% had one or two symptoms, and 55% had three or more. Although none of 
the patients had fever or any signs or symptoms of acute illness, many still reported fatigue (53%), 
dyspnoea (43%), joint pain (27%), and chest pain (22%).28 Two fifths of patients reported a worsened 
quality of life.29 The Post-hospitalisation COVID-19 Study (PHOSP-COVID) aims to recruit 10 000 
patients across the UK, who will be followed for more than a year https://www.phosp.org. 
  
 
COVID-19 in children 
Severe illness and deaths among children caused by SARS CoV2 infection are rare. A recent large UK 
study reported 13 SARS CoV2-associated deaths among 744 documented paediatric cases, mostly 
among children with underlying chronic pathologies. When children do exhibit symptoms, they are 
usually mild and may be non-specific, gastrointestinal disturbance being reported alongside respiratory 
features and fever. About 2 months into the pandemic, cases of a hyper-inflammatory and/or toxic 
shock-like syndrome began to be reported in the UK and elsewhere and this Multisystem Inflammatory 
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Syndrome in Children (MIS-C) is now thought to be a rare late manifestation of SARS CoV2 infection 
perhaps in individuals who are susceptible either genetically or because of co-morbidities or both.30 For 
this reason, careful monitoring for any such rare disease manifestations remains important in the 
evaluation of safety of candidate vaccines against COVID19.  
 
COVID-19 in pregnancy 
Recent evidence has shown that pregnancy is associated with an increased rate of hospitalizations, ICU 
care, and mechanical ventilation, but not death, in pregnant women vs age-matched nonpregnant 
controls.31 In a prospective study of infected pregnant women vs age-matched non-infected pregnant 
women, pregnancy and neonatal outcomes were similar but the risk of ICU care was far higher in 
infected pregnant women.32 Obesity, hypertension, diabetes, and increased age are associated with 
severe COVID-19 in pregnancy, and pre-existing maternal co-morbidity increases risk of ICU 
admission. Additionally, pregnant women are more likely to experience preterm birth and their neonates 
are more likely to be admitted to a neonatal ICU. 
 
Risk factors for severe disease and death  
Older age is consistently associated with more severe disease and mortality.26 Other identified risk 
factors include male sex, and comorbidities including hypertension, chronic cardiac disease, non-
asthmatic chronic pulmonary disease, chronic kidney disease, liver disease and obesity were 
associated with higher mortality in hospital.26 In persons living with HIV (PLWH), older age, chronic 
lung disease, hypertension and lower CD4 count (<200 cells/mm³) were associated with severe 
outcomes.  
 
Populations at risk of severe disease outcomes 
About 20% in the world`s population is above 65.33 About 1.7 billion (UI 1.0-2.4) people, comprising 
22% (UI 15-28) of the global population, have at least one underlying condition that puts them at 
increased risk of severe COVID-19 if infected (ranging from <5% of those younger than 20 years to >66% 
of those aged 70 years or older). It is estimated that 349 million (186-787) people (4% [3-9] of the 
global population) are at high risk of severe COVID-19 and would require hospital admission if infected 
(ranging from <1% of those younger than 20 years to approximately 20% of those aged 70 years or 
older). The share of the population at increased risk was highest in countries with older populations, 
African countries with high HIV/AIDS prevalence, and small island nations and countries in the South-
East Asia Region with high diabetes prevalence.  
 
Diagnosis 
Laboratory confirmation of acute SARS-CoV-2 infection requires direct detection of viral RNA in 
respiratory tract specimens through nucleic acids amplification, usually PCR. Test performance varies 
by presence of symptoms, timing of collection, type of sample collected, and type of test.34  
As viral RNA does not correspond to the presence of live viable viruses, detection of viral RNA does 
not necessarily mean that the virus can be transmitted, particularly in patients that have persistent 
positive PCR after symptom resolution. 
Antigen detection tests have been made available more recently, and also provide evidence of acute 
infection and transmissibility of disease. However, test accuracy is lower and more false negatives 
results are expected when compared to PCR.  
Antibody detection tests are available and may be relevant mainly for public health surveillance. They 
are based on detection of IgM, IgA, IgG, or total antibodies in blood. Most patients develop antibodies 
after 7 days of viral exposure. Recent evidence suggest that asymptomatic and oligosymptomatic 
patients are less likely to produce IgG antibodies. As a result, antibody testing is not useful in the setting 
of an acute illness, and should not be used as a passport to immunity.  
 
Treatment 
No specific antiviral treatment to date has shown significant reduction in mortality. According to 
the new WHO guidance, WHO recommends the use of corticosteroids in severe and critically ill 
COVID-19 patients. WHO suggests not to use these drugs in other patients (e.g. those with 
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mild/moderate illness). Treatment and management guidelines are also available from IDSA, updated 
Sept 4th https://www.idsociety.org/practice-guideline/covid-19-guideline-treatment-and-management/. 
 
 


IV COVID-19 Vaccines 
 
WHO is working in collaboration with scientists, business, and global health organizations through 
the ACT Accelerator to speed up the pandemic response. When a safe and effective vaccine is 
found, COVAX (led by WHO, GAVI and CEPI) will facilitate the equitable access and distribution of 
these vaccines to protect people in all countries.  
WHO regularly updates a landscape analysis of COVID-19 vaccines in clinical development. 35 To 
guide the efforts of vaccine developers, WHO has drawn up Global Target Product Profiles (TPPs) for 
COVID-19 vaccine.36 The TPPs outline the minimum and desired attributes of a safe and effective 
vaccine, and cover two types of vaccines: vaccines for the long-term protection of people at higher risk 
of COVID-19, such as healthcare workers; and vaccines that stimulate a rapid onset of immunity for 
use in response to outbreaks. 
The speed, breadth, and magnitude of the effort to develop vaccines against COVID-19 has been 
unprecedented. The on-going global effort draws upon decades of research on both endemic (i.e., hCoV-
229E, -NL63, -OC43, and -HKU1) and epidemic (i.e., SARS-CoV and MERS-CoV) human 
coronaviruses, particularly the structure of the Spike (S) protein and its role in coronavirus pathogenesis, 
the importance of neutralizing antibody directed against various S protein epitopes in providing 
protective immunity, and the interrogation of the theoretical risk of vaccine enhanced disease in animal 
models. The effort also draws upon decades of vaccine and adjuvant development, both conventional 
and novel platform approaches. For example, advancements in vaccine platforms based on nucleic acid 
technology, viral vectors, and structure-based trimeric subunit proteins now allow vaccine candidates 
to progress to manufacture of thousands of doses shortly after the target genetic sequence, S protein in 
the case of SARS-CoV-2, is described. The global effort on over 200 candidate vaccines has 
significantly increased the likelihood that both the composition and supply of vaccines will meet the 
needs of the many use cases and of the demand for billions of doses of vaccines against COVID-19. 
 
Vaccine safety 
CEPI has funded the Brighton Collaboration Safety Platform for Emergency vaccines (SPEAC) project 
to harmonize the safety of its candidate vaccines, including COVID-19. The Brighton Collaboration 
has developed standard templates for benefit-risk assessment of vaccine technologies for the main 
COVID 19 platforms (nucleic acid, protein, viral vector, inactivated viral, and live attenuated viral 
vaccines.37 GACVS has recommended that any review of the safety of new vaccines be based on these 
templates as they offer a structured approach to evaluating safety. 
  
Adverse Events of Special Interest (AESIs) (serious or non-serious) are events of significant medical 
and scientific concern specific to the sponsor’s program or product. These require ongoing monitoring 
and communication by the investigator to the sponsor and might require further investigation to 
characterize and understand them; and rapid communication by the trial sponsor to regulators. They 
could be related to vaccines in general, specific vaccine platforms or the disease. SPEAC has made an 
initial list of 18 AESI, some of which, including generalized convulsions, Guillain Barré syndrome and 
anaphylaxis, already have a Brighton Collaboration case definition, while many COVID-19-related 
events do not have such a definition. The priority AESI that still lack a case definition include enhanced 
disease after immunization, multisystem inflammatory syndrome in children and acute respiratory 
distress syndrome. SPEAC plans to make its first COVID-19-related case definitions available in June 
2020. SPEAC will also review published evidence to identify the background incidence rates in target 
populations and the causes, risk factors and differential diagnoses and map the AESI to the 
corresponding codes of the International Classification of Diseases (ICD) and the Medical Dictionary 
for Regulatory Activities. 
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Correlates of protection/agreed immunoassays for licensure of Covid-19 vaccine products 
Correlates of protection are valuable tools for the regulatory evaluation of vaccines as they allow 
determination of vaccine efficacy without the need to investigate clinical outcomes such as disease 
symptoms, infection parameters and hospitalization. The ability to assess the protective efficacy of a 
vaccine by measuring the proportion of vaccinees who mount a particular immune response instead of 
measuring actual clinical outcomes has significant advantages: clinical evaluation can be more 
straightforward when simply based on validated and quantifiable laboratory methodology. However, 
the establishment of a specific correlate of protection is a very complex and challenging task that 
requires a comprehensive investigation and sound understanding of the interrelationships between 
vaccination, specific immune response effectors and their contribution to protection, and clinical 
outcomes such as Covid- disease or severity of Covid-19 disease. 
 
Immune responses to SARS-CoV-2 infection involve both cell-mediated immunity and humoral 
antibody production. Most persons infected with SARS-CoV-2 mount a detectable antibody response 
between day 10 and day 21 after infection. However, no correlates of protection for COVID-19 have 
yet been established. T-cell responses directed against the SARS-CoV-2 spike protein have also been 
measured in COVID-19 patients and appear to correlate quite well with IgG antibody titres. However, 
it is currently unclear if/how antibodies or T-cell responses in infected persons can contribute to 
protective immunity, and which quantity (e. g. antibody titers) of certain immune response effectors 
would be required to achieve protection. 
 
The search for a valid immune correlate of protection from COVID-19 is still ongoing and current 
clinical trials apply clinical endpoints such as protection from COVID-19 disease to evaluate vaccine 
efficacy. Full licensure can only be granted after the clinical data package has been completed, which 
may occur at a later point in time. Clinical data packages shall also include analysis of relevant immune 
response effectors such as neutralizing antibody titers, selected T-cell responses and cytokine profiling 
that can be instrumental for future establishment of correlates of protection for COVID-19 vaccines. It 
is important to note that methodologies applied for the quantitative determination of immune responses 
shall be appropriately validated in order to generate meaningful results. In addition, usage of 
international reference material will provide the possibility to compare results obtained in different 
laboratories. The ECBS has adopted respective projects. 
 
Vaccine Impact Modelling 
As has been the case for vaccination policy development for other diseases, mathematical modelling of 
COVID-19 can provide insight into potential impacts of different vaccination scenarios and help 
identify areas of uncertainty where more evidence is needed. As of August 2020, there have been myriad 
models developed in countries around the world to predict SARS-CoV-2 transmission and COVID-19 
disease progression, as well as the impact of various non-pharmaceutical interventions (NPIs; e.g., 
social distancing, lockdowns, mask wearing, hand hygiene); however, few empirical modelling 
analyses have been identified in the peer-reviewed literature specifically exploring the impact of 
potential COVID-19 vaccines and vaccination strategies as of August 2020. Those identified to date 
have focused on potential impacts of vaccines with different characteristics and optimal levels of 
vaccine efficacy and coverage to end the acute stage of the pandemic in individual countries. No 
publicly available pre-print or peer-reviewed literature has yet been identified specifically addressing 
epidemiological or health impacts of different vaccination prioritization approaches across potential 
priority population groups, or across multiple countries to provide a comprehensive regional or global 
view. Public health agencies in some countries have commissioned or undertaken modelling work to 
support government and national immunization technical advisory group decision making around the 
question of prioritizing population groups for access to COVID-19 vaccine when supply is limited; 
however, with some exceptions, much of this work is not yet in the public domain. 
 
To obtain information on modelling efforts that may be in progress and not yet available through the 
peer-reviewed literature, as well as to encourage the modelling community to address questions and 
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scenarios that could help inform SAGE recommendations, the SAGE Working Group on COVID-19 
Vaccines issued a Request for Information for work related to Prioritized Infectious Disease and 
Economic Modelling Questions.38 The prioritized questions cover:  


1) health and epidemiological impacts (as measured by infections, deaths, and years of life lost) 
across different potential priority groups of COVID-19 vaccination strategies;  


2) optimal vaccination strategies to minimize these impacts; 
3) equity, in terms of distribution of impacts across countries and within countries across wealth 


quintiles; 
4) impacts of vaccination strategies on essential service provision; 
5) optimal vaccination strategies to permit discontinuation of NPIs that are most economically and 


societally disruptive (e.g., lockdowns, travel restrictions); 
6) impacts of vaccination strategies on economic welfare (e.g., GDP growth) and economic 


security (e.g., poverty); 
7) cost-effectiveness of vaccination strategies; 
8) full public health and societal value of vaccination. 


 
The prioritized questions were accompanied by a set of initial scenarios with hypothetical ranges for 
vaccine characteristics, supply availability, and coverage assumptions. The prioritized questions were 
developed to invite evidence relevant to the different principles articulated in the concurrently 
developed WHO SAGE Values Framework for the Allocation and Prioritization of COVID-19 
Vaccines, including considerations not only of the potential health and epidemiological impacts of 
COVID-19 vaccines but also the economic and social impacts and the equity of impacts across and 
within countries.  
 
The deadline for the request for information was the 4th September 2020, at which point 20 unique 
modelling groups from academia, industry, governments and multilateral agencies had provided 
information on their modelling work. All of the eight prioritized questions above were being addressed 
by at least two modelling groups, with most addressed by at least five groups. These modelling efforts 
will be reviewed during September and a summary presented to the SAGE plenary in October 2020. 
 
Public health objectives and prioritization for COVID-19 vaccination- Values Framework 
The SAGE WG completed the Values Framework which underpins the public health objectives and 
principles of vaccine prioritization for certain target populations during vaccine supply constraints. The 
Values Framework was endorsed by SAGE and then by WHO`s Director-General, and posted online 
on 14 September. The full Framework can be accessed at: 
https://apps.who.int/iris/bitstream/handle/10665/334299/WHO-2019-nCoV-SAGE_Framework-
Allocation_and_prioritization-2020.1-eng.pdf 
 
The Framework articulates the overall goal of COVID-19 vaccine deployment, provides six core 
principles that should guide distribution and twelve objectives that further specify the six principles.  
 


Table 1. Values Framework at a Glance 


Goal 
Statement 


COVID-19 vaccines must be a global public good. The overarching goal is for COVID-19 
vaccines to contribute significantly to the equitable protection and promotion of human well-
being among all people of the world. 


Principles Objectives 


Human Well-
Being 


Reduce deaths and disease burden from the COVID-19 pandemic; 


Reduce societal and economic disruption by containing transmission, reducing severe disease 
and death, or a combination of these strategies; 
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Protect the continuing functioning of essential services, including health services. 


Equal Respect 


Treat the interests of all individuals and groups with equal consideration as allocation and 
priority-setting decisions are being taken and implemented; 


Offer a meaningful opportunity to be vaccinated to all individuals and groups who qualify 
under prioritization criteria. 


Global Equity 


Ensure that vaccine allocation takes into account the special epidemic risks and needs of all 
countries; particularly low-and middle-income countries; 


Ensure that all countries commit to meeting the needs of people living in countries that cannot 
secure vaccine for their populations on their own, particularly low- and middle-income 
countries. 


National Equity 


Ensure that vaccine prioritization within countries takes into account the vulnerabilities, risks 
and needs of groups who, because of underlying societal, geographic or biomedical factors, 
are at risk of experiencing greater burdens from the COVID-19 pandemic; 


Develop the immunization delivery systems and infrastructure required to ensure COVID-19 
vaccines access to priority populations and take proactive action to ensure equal access to 
everyone who qualifies under a priority group, particularly socially disadvantaged 
populations. 


Reciprocity 
Protect those who bear significant additional risks and burdens of COVID-19 to safeguard the 
welfare of others, including health and other essential workers. 


Legitimacy 


Engage all countries in a transparent consultation process for determining what scientific, 
public health, and values criteria should be used to make decisions about vaccine allocation 
between countries; 


Employ best available scientific evidence, expertise, and significant engagement with relevant 
stakeholders for vaccine prioritization between various groups within each country, using 
transparent, accountable, unbiased processes, to engender deserved trust in prioritization 
decisions. 


 
To provide recommendations for allocating vaccines between countries and prioritizing groups for 
vaccination within each country, the Values Framework needs to be complemented with information 
about specific characteristics of vaccines, the benefit-risk assessment for different population groups, 
the amount and pace of vaccine supply, and the current state of the epidemiology, clinical management, 
and economic and social impact of the pandemic. Hence, the final vaccination strategy will be defined 
by the characteristics of vaccine products as they become available.  
 
Use case scenarios 
SAGE WG is currently engaged in the process of applying the Values Framework to emerging evidence 
on specific vaccines, and the evolving epidemiology and economic impact of the pandemic.  
The first stage of this process was the identification of populations and sub-populations which would 
be appropriate target groups for prioritization under the various values-based objectives in the 
Framework (see Table 2 in above link), before data on Phase 3 vaccine performance become available. 
The next stage is our deliberation on use case scenarios dependent on epidemiology, vaccine supply 
and certain assumptions.  
 
Epidemiological scenarios 


Risks and benefits of vaccination vary depending upon the burden of disease and incidence rate of 
infection in the setting at the time vaccination is being considered for deployment. For example, 
potential benefits are likely to be higher, and lower efficacy and greater uncertainties about safety 
likely more acceptable, in considering recommended uses in an outbreak setting with a high case 
fatality rate and widespread ongoing transmission that is not under control (i.e., high and increasing 
force of infection), as compared with a setting where cases are mostly asymptomatic or mild, and 
sporadic or declining (i.e., low and decreasing force of infection). With that variability of 
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risk/benefit in mind and to advance drafting recommendations for priority use cases, the Working 
Group considered different epidemiological scenarios to assess the different needs and to propose 
the priority populations for which vaccination would be recommended in order to respond most 
effectively in that setting. Acknowledging that the capacity to measure epidemiologic parameters, 
such as effective R0, will differ between regions, countries and within countries, the Working 
Group selected categories based on different levels of public health emergency responses, as well 
as different patterns of spread, both of which are likely to be used globally and are reasonably likely 
to be surrogates of the effective R0.  
 
Vaccine supply scenarios 


Rather than creating de novo vaccine supply scenarios, the WG adopted the vaccine supply 
scenarios described in the draft WHO document entitled TOWARDS EQUITABLE ACCESS 
AND FAIR ALLOCATION OF COVID-19 HEALTH PRODUCTS. In brief, WHO considers that 
doses equivalent to 20% of the population of each country would cover most of those at highest 
risk (defined as the tier 1 population), help prevent numerous deaths, reduce the societal and 
economic consequences, and potentially impact the course of the pandemic. Because vaccine 
supply will not be immediately available to administer vaccine to the tier 1 population, a gradual 
allocation scheme is needed for initial distribution of vaccine supply. The initial tranche of doses 
made available to countries is meant to cover 3% of the population.  
 
Use case scenarios key assumptions 


As noted above, the WG acknowledged that currently available data are too limited to allow any 
recommendations for use at this time; nonetheless an illustrative example of a use-case-scenario 
framework for formulating recommendations would provide SAGE with a sense of the direction being 
taken by the WG. Once sufficient data are available, the prioritization will need to be reviewed and 
refined, based on a more comprehensive review, compilation of the data, and GRADEing of the 
evidence (where appropriate). In the absence of evidence, key assumptions had to be made in drafting 
the framework. These include: 
Priority use cases must be aligned with the current SAGE-approved Values Framework. 
Because the current degree of uncertainty of and the potential difference between vaccine candidates’ 
induction of age-independent vaccine efficacy, two scenarios are being drafted—one in which the 
vaccine is assumed to induce age-independent protective immunity; and the other in which the vaccine 
is assumed to induce <20% vaccine efficacy in those > 60 years old. The WG acknowledges that other 
simplifying assumptions have been made with respect to differences in protective immune responses in 
subpopulations (e.g., underlying disease, HIV-positive, pre-existing immunity, etc) within an age group. 
The WG acknowledges that the vaccine’s effect on interrupting transmission will be an important 
consideration in the recommendation for use; however, for our deliberations for use case scenarios, the 
effect of the vaccine in interrupting transmission was assumed to be unknown and discounted in the 
priority use case.  Even if a vaccine is transmission blocking, due to lack of vaccine supply, high 
coverage rates may not be achieved and hence the objective of interrupting transmission thereby 
indirectly protecting high risk groups may not be achieved. Therefore, the initial priority is mortality 
reduction, followed by transmission reduction in due course.  
 
Guiding principles 


Whilst developing the use-case-scenarios framework, the WG agreed that there were a few guiding 
principles that needed to underpin this framework. 
This proposed use-case-scenario framework must remain fully aligned with the Values Framework 
that preceded it. 
To be useful in driving discussions at all levels (i.e., global, regional, and national), the proposed 
framework needs to be as simple as possible, but still with sufficient granularity.  
The proposed use-case-scenarios framework needs to be revisited through: 1) a rolling review as new 
information becomes available; and 2) a continuous dialogue with RITAGs and NITAGs. 
If recommendations are needed for vaccines authorized for emergency use only, the WG 
acknowledged that the recommendations for use under each epidemiological scenario may need to 
be further divided into two subcategories 1) if authorization was for emergency use only and thus 
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potentially only valid for a limited period of time or for a smaller set of indications, and subject to 
certain post--‐marketing conditions; and 2) if one or more fully licensed vaccines were available. In 
such a circumstance, given that an emergency use process would, by definition, not provide 
conclusive information on efficacy and/or safety, and thus presents more uncertainty, the WG will 
be mindful that use of a vaccine made available under such a provision is likely to be relatively 
more targeted and limited than use of a fully licensed vaccine. 
 
On-going activities and next steps 


To assess both the usefulness and robustness of the use-case-scenario framework in a variety of 
settings worldwide, the WG intends to engage a diverse set of archetype country settings. 
Provisionally, the following countries will be engaged in “pressure testing” (i.e., reviewing and 
critically assessing) the framework: South Africa, Brazil, India, Finland, and at least two GAVI-
eligible country. In addition to engaging countries and their NITAGs, engagement of the RITAGs 
is being assessed and planned. It is anticipated refinements of the use-case-scenarios framework 
will be needed after the SAGE discussion and engagements of national and regional stakeholders, 
including potentially further prioritization within priority groups. The use case scenarios will be 
presented to SAGE about one week prior to the meeting (eg by end September).  
 
Vaccine landscape 
As of 7th September 2020, there are at least 234 different SARS-CoV-2 vaccine candidates being 
developed. Of these, at least 39 have entered into clinical development phase: 9 candidates have reached 
phase III, 14 are in phase II (either as phase II alone, or combined phase II/III or phase I/II), and 16 are 
in phase I.  
Eight different technological platforms are being used, two of them so novel that no license for use has 
been granted before. These platforms include RNA and DNA vaccines, nonreplicating and replicating 
viral vector vaccines, inactivated and live attenuated vaccines, protein subunit vaccines and virus 
particle like vaccines. The majority of the presently known vaccine candidates are expected to require 
two doses for optimal immunogenicity; only the live attenuated and viral particle like vaccines might 
be sufficiently efficacious with one dose schedule. The present scale of production is highest with the 
inactivated, live attenuated, recombinant protein and vector based vaccines. The speed production is 
fastest with the RNA, DNA and recombinant protein vaccines.  
Furthest in development in phase III are the adenovirus vectored vaccines, the RNA vaccines, and 
inactivated vaccines.   
There are several SARS-CoV-2 vaccine trial trackers with candidate specific links of entry to clinical 
trials registers, which makes it easier to find details of these trials and to follow up their status, including 
the start and end of recruitment.  
https://www.who.int/publications/m/item/draft-landscape-of-covid-19-candidate-vaccines  
https://vac-lshtm.shinyapps.io/ncov_vaccine_landscape/  
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Summary of published clinical trials data 
Status: 7 September 2020 
 
Platform: RNA based vaccines 


Vaccine  
mRNA-1273 
vaccine (National 
Institute of 
Health/ Moderna) 


Link to publication: An mRNA Vaccine against SARS-CoV-2 — Preliminary Report. NEJM. 2020. 
Dosing and 
Participants 


Participants received two injections, 28 days apart, in a dose-escalation scheme at 25 μg, 100 μg 
or 250 μg. Sample size 45 participants. Location: USA. Age-range:18-55 years 


Immunogenicity Binding antibody IgG geometric mean titers (GMTs) to S-2P increased rapidly after the first 
vaccination, with seroconversion in all participants by day 15. 
Dose-dependent responses to the first and second vaccinations were evident. The median 
magnitude of antibody responses after the first vaccination in the 100-μg and 250-μg dose groups 
was similar to the median magnitude in convalescent serum specimens, and in all dose groups 
the median magnitude after the second vaccination was in the upper quartile of values in the 
convalescent serum specimens. After the first vaccination, PsVNA responses were detected in 
less than half the participants, after the second vaccination PsVNA responses were detected in 
all participants. The higher responses in the 100-μg and 250-μg groups compared to the 25-μg 
group were of similar magnitude. At day 43, wild-type virus–neutralizing activity capable of 
reducing SARS-CoV-2 infectivity by 80% or more (PRNT80) was detected in all participants, 
Neutralizing PRNT80 average responses were generally at or above the values of the three 
convalescent serum specimens tested in this assay. The 25-μg and 100-μg doses elicited CD4 T-
cell responses, CD8 T-cell responses to S-2P were detected at low levels after the second 
vaccination in the 100-μg dose group. 


Reactogenicity and 
safety. 


No serious adverse events were noted. One participant in the 25-μg group was withdrawn 
because of an unsolicited adverse event, transient urticaria, judged to be related to the first 
vaccination. After the first vaccination, solicited systemic adverse events of mild or moderate in 
severity were reported by 5 participants (33%) in the 25-μg group, 10 (67%) in the 100-μg group, 
and 8 (53%) in the 250-μg group. Solicited systemic adverse events were more common after 
the second vaccination and occurred in 7 of 13 participants (54%) in the 25-μg group, all 15 in 
the 100-μg group, and all 14 in the 250-μg group, with 3 of those participants (21%) reporting 
one or more severe events. Fever was only reported after the second dose, though only in the 
100-μg group (6 participants; 40%) and in the 250-μg group (8 participants; 57%); one of the 
events (maximum temperature, 39.6°C) in the 250-μg group was graded severe. 
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Pain at the injection site was common. Across both vaccinations, solicited systemic and local 
adverse events that occurred in more than half the participants included fatigue, chills, headache, 
myalgia, and pain at the injection site. 


COVID-19 RNA 
vaccine 
BNT162b1 
(BioNTech/Fosun 
Pharma/Pfizer) 


Link to publication: 
Phase 1/2 study of COVID-19 RNA vaccine BNT162b1 in adults. Nature. (Pre-print)  
Dosing and 
Participants 


Twelve participants per dose level (10 µg and 30 µg) were vaccinated with BNT162b1 (Days 1 
and 21); 12 participants received a 100-µg dose on Day 1. Comparison: Placebo . Sample size 
45 participants. Location: USA. Age-range:19-54 years 


Immunogenicity By 21 days after the first dose (for all three dose levels), geometric mean concentrations (GMCs) 
of RBD-binding IgG ranged from 534 to 1,778 U/mL. By 7 days after the second dose (for the 
10 µg and 30 µg dose levels) RBD-binding IgG GMCs had increased to 4,813 to 27,872 U/mL. 
RBD-binding antibody concentrations among participants who received one dose of 100 µg 
BNT162b1 did not increase beyond 21 days after the first vaccination. In the participants who 
received the 10 µg and 30 µg doses of BNT162b1, highly elevated RBD-binding antibody 
concentrations persisted to the last time point evaluated (Day 35, 14 days after the second dose). 
These RBD-binding antibody concentrations were 5,880 to 16,166 U/mL compared to 602 U/mL 
in the human convalescent serum panel. For all doses, small increases in SARS-CoV-2 
neutralizing geometric mean titers (GMTs) were observed 21 days after Dose 1. Substantially 
greater serum neutralizing GMTs were achieved 7 days after the second 10 µg and 30 µg dose, 
reaching 168 to 267. 


Reactogenicity and 
safety 


In the 7 days following either Dose 1 or 2, pain at the injection site was the most frequent solicited 
local reaction, reported after Dose 1 by 58.3% (7/12) in the 10-µg, 100.0% (12/12 each) in the 
30-µg and 100-µg BNT162b1 groups, and 22.2% (2/9) in the placebo group. After Dose 2, pain 
was reported by 83.3% (10/12) and 100.0% of BNT162b1 recipients at the 10-µg and 30-µg dose 
levels, respectively, and by 16.7% of placebo recipients. All local reactions were mild or 
moderate in severity except for one report of severe pain following Dose 1 of 100 µg BNT162b1. 
Systemic events increased with dose level and were reported in a greater number of participants 
after the second dose (10-µg and 30-µg groups). Following Dose 1, fever (defined as ≥38.0 °C) 
was reported by 8.3% (1/12) of participants in both the 10-µg and 30-µg groups and by 50.0% 
(6/12) of BNT162b1 recipients in the 100-µg group. Following Dose 2, 8.3% (1/12) of 
participants in the 10-µg group and 75.0% (9/12) of participants in the 30-µg group reported 
fever ≥38.0 °C. No serious adverse events were reported. 
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Platform: Viral vector based vaccine 
Vaccine  
ChAdOx1 vaccine 
(University of 
Oxford/ 
AstraZeneca) 


Link to publication: Safety and immunogenicity of the ChAdOx1 nCoV-19 vaccine against SARS-CoV-2: a preliminary report 
of a phase 1/2, single-blind, randomised controlled trial. Lancet 2020. 
Dosing and Participants ChAdOx1 nCoV-19 vaccine was administered at a single dose of 5 × 1010 viral particles (10 


participants were assigned to a non-randomised, unblinded ChAdOx1 nCoV-19 prime-boost group 
received a two-dose schedule (Day 1 and 28)). Comparison: MenACWY vaccine. Randomized: 1:1. 
Sample size 1077 participants. Location: UK. Age-range: 18-55 years. 


Immunogenicity In the ChAdOx1 nCoV-19 group, antibodies against SARS-CoV-2 spike protein peaked by day 28 
(median 157 ELISA units [EU], IQR 96–317; n=127) and remained elevated to day 56 (119 EU, 70–
203; n=43) in participants who received only one dose, and increased to a median of 639 EU (360–
792) at day 56 in the ten participants who received a booster dose. Similar increases in serum antibody 
levels to both the spike protein and the receptor binding domain by day 28 and after a booster dose 
were observed. In the PHE PRNT50 assay, 35 (100%) of 35 participants achieved neutralising titres 
with a median titre of 218 (IQR 122–395) at day 28 and similar results were obtained with the PHE 
MNA80 assay, with titres inducing 80% virus neutralisation achieved in 32 (91%) of 35 participants 
after one dose (median titre 51, 32–103), and in nine (100%) of nine participants after the booster 
dose. In the Marburg VN assay, 23 (62%) of 37 recipients had neutralising antibodies that induced 
complete inhibition of the cytopathic effect caused by SARS-CoV-2 by day 56 after one dose, as did 
ten (100%) of ten participants after a booster dose, with a median titre of 29 (24–32). 


Reactogenicity and 
safety. 


There were no serious adverse events reported in the ChAdOx1 nCoV-19 group. 56 participants in the 
ChAdOx1 nCoV-19 group and 57 in the MenACWY group received prophylactic paracetamol. 
In those who did not receive prophylactic paracetamol, 328 (67%) of 487 participants in the ChAdOx1 
nCoV-19 group and 180 (38%) of 477 participants in the comparison group reported pain after 
vaccination, which was mostly mild to moderate in intensity Fatigue and headache were the most 
commonly reported systemic reactions, 340 (70%) in the ChAdOx1 nCoV-19 group without 
paracetamol. Other systemic adverse reactions were common, in the ChAdOx1 nCoV-19 group: 
muscle ache (294 [60%] participants without paracetamol and 27 [48%] with paracetamol), malaise 
(296 [61%] and 27 [48%]), chills (272 [56%] and 15 [27%]); and feeling feverish (250 [51%] and 20 
[36%]). In the of ChAdOx1 nCoV-19 group, 87 (18%) participants without paracetamol and nine 
(16%) participants with paracetamol reported a temperature of at least 38°C, and eight (2%) patients 
without paracetamol had a temperature of at least 39°C. The reactogenicity profile after the second 
dose appeared less severe in this subset, although the small number of participants in this group led to 
wide Cis. Unsolicited adverse and laboratory events in the 28 days following vaccination considered 
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to be possibly, probably, or definitely related to ChAdOx1 nCoV-19 were predominantly mild and 
moderate in nature and resolved within the follow-up period (appendix pp 12–15).  


Recombinant 
adenovirus type-5 
(Ad5) vectored 
COVID-19 vaccine 
(Ministry of 
Science and 
Technology China/ 
Cansino) 


Link to publication: Safety, tolerability, and immunogenicity of a recombinant adenovirus type-5 vectored COVID-19 vaccine: 
a dose-escalation, open-label, non-randomised, first-in-human trial. Lancet 2020.  
Dosing and Participants Ad5 vectored COVID-19 vaccine was administered as a single dose using three different schemes 


(5×10¹⁰, 1×10¹¹, and 1·5×10¹¹ viral particles). Sample size 108 participants. Location: China. Age-
range: 18-60 years. 


Immunogenicity Rapid binding antibody responses to the receptor binding domain were observed in all three dose 
groups from day 14. At day 28, the recipients in the high dose group tended to have a higher binding 
antibody GMTs of 1445·8 (95% CI 935·5–2234·5), followed by 806·0 (528·2–1229·9) in the middle 
dose group, and 615·8 (405·4–935·5) in the low dose group. At least a four-fold increase of anti- 
receptor binding domain antibodies was noted in 35 (97%) of 36 participants in the low dose group, 
34 (94%) of 36 in the middle dose group, and all in the high dose group. Neutralising antibodies 
against live SARS-CoV-2 were all negative at day 0 and peaked at 28 days post-vaccination. At day 
28, neutralising antibody titre with a GMT of 34·0 (95% CI 22·6–50·1) was noted in the high dose 
group, which was significantly higher compared with 16·2 (10·4–25·2) in the middle dose group and 
14·5 (9·6–21·8) in the low dose group. 18 (50%) participants in the low dose group, 18 (50%) in the 
middle dose group, and 27 (75%) in the high dose group had at least a four-fold increase in neutralising 
antibody titres by day 28. 


Reactogenicity and 
safety 


87 (81%) of 108 participants reported at least one adverse reaction within the first 7 days after the 
vaccination: 30 (83%) in the low dose group, 30 (83%) in the middle dose group, and 27 (75%) in the 
high dose group. Most adverse reactions were mild or moderate in severity. No significant difference 
in the incidences of adverse reactions or overall adverse events among the dose groups was found. 
The most common injection site adverse reaction was pain, which was reported in 58 (54%) vaccine 
recipients. The most commonly reported systematic adverse reactions overall were fever (50 [46%]), 
fatigue (47 [44%]), headache (42 [39%]), and muscle pain (18 [17%]) No serious adverse event was 
reported within 28 days. At day 7 after vaccination, nine (8%) participants had mild to moderate total 
bilirubin increase, ten (9%) had alanine aminotransferase increase, and four (4%) had fasting 
hyperglycaemia. 


Recombinant 
adenovirus type-5 
(Ad5) vectored 
COVID-19 vaccine 
(Ministry of 


Link to publication: Immunogenicity and safety of a recombinant adenovirus type-5-vectored COVID-19 vaccine in healthy 
adults aged 18 years or older: a randomised, double-blind, placebo-controlled, phase 2 trial. Lancet 2020.  


Dosing and Participants Ad5 vectored COVID-19 vaccine was administered randomised as a single dose of either 1 × 1011 
viral particles per mL or 5 × 1010 viral particles per mL, or placebo. Sample size 603 participants. 
Location: China. Age-range: 18+ years. 
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Science and 
Technology China/ 
Cansino) 


Immunogenicity RBD-specific ELISA antibody responses induced by the Ad5-vectored COVID-19 vaccine were 
detected from day 14 onwards, with GMTs of 94·5 (95% CI 80·5–110·8) and 85·1 (66·0–109·7) in 
the 1×10¹¹ and 5×10¹⁰ viral particles dose groups, respectively. At day 28, the RBD-specific ELISA 
antibodies peaked at 656·5 (575·2–749·2) in the 1×10¹¹ viral particles dose group and 571·0 (467·6–
697·3) in the 5×10¹⁰ viral particles dose group. 244 (96%, 95% CI 93–98) of 253 participants in the 
1×10¹¹ viral particles dose group and 125 (97%, 92–99) of 129 participants in the 5×10¹⁰ viral particles 
dose group showed seroconversion of RBD-specific ELISA antibodies at day 28. Both vaccine doses 
induced significant neutralizing antibody responses to live SARS-CoV-2, with GMTs of 19·5 (95% 
CI 16·8–22·7) and 18·3 (14·4–23·3) in participants in the 1 × 10¹¹ and 5 × 10¹⁰ viral particles dose 
groups, respectively, at day 28 post vaccination. Seroconversion of the neutralising antibody responses 
to live SARS-CoV-2 occurred in 148 (59%, 95% CI 52–65) of 253 participants receiving the 1 × 10¹¹ 
viral particles dose, and in 61 (47%, 39–56) of 129 participants receiving the 5 × 10¹⁰ viral particles 
dose 28 days post vaccination. Participants with low pre-existing anti-Ad5 immunity had receptor 
binding domain specific ELISA antibody and neutralising antibody levels that were approximately 
two-times higher than the participants with high pre-existing anti-Ad5 immunity. Ad5-vectored 
COVID-19 vaccine induced significant SARS-CoV-2 spike glycoprotein-specific IFNγ-ELISpot 
responses in 227 (90%, 95% CI 85–93) of 253 participants receiving the 1×10¹¹ viral particles dose, 
and 113 (88%, 81–92) of 129 participants receiving the 5×10¹⁰ viral particles dose at day 28. 


Reactogenicity and 
safety 


Within 14 days after the vaccination, 183 (72%) of 253 participants in the 1×10¹¹ viral particles dose 
group, and 96 (74%) of 129 participants in the 5×10¹⁰ viral particles dose group reported at least one 
solicited adverse reaction, both of which were significantly higher than the 46 (37%) of 126 
participants in the placebo group (p<0·0001). The most common systemic solicited reactions were 
fatigue, fever and headache. The most common injection site solicited reaction was pain, reported by 
57% of the 1×10¹¹ viral particles dose group and 56% of the 5×10¹⁰ viral particles dose group. Most 
adverse reactions were reported as either mild or moderate,24 (9%) of 253 participants receiving the 
vaccine at 1×10¹¹ viral particles had severe (grade 3) adverse reactions, which was significantly higher 
than those receiving the vaccine at 5×10¹⁰ viral particles (p=0·0011) or placebo (p=0·0004). The most 
commonly reported grade 3 adverse reactions was fever, in 20 (8%) of 253 participants in the 1×10¹¹ 
viral particles dose group, and one (1%) of 129 participants in the 5×10¹⁰ viral particles dose group. 
No serious adverse events were documented within 28 days. 


Recombinant 
adenovirus 
type 26 (rAd26-S) 
and adenovirus 


Link to publication: Safety and immunogenicity of an rAd26 and rAd5 vector-based heterologous prime-boost COVID-19 
vaccine in two formulations: two open, non-randomised phase 1/2 studies from Russia. Lancet. 2020. 


Dosing and Participants Phase 1: single dose rAd26-S or rAd5-S. Phase 2: prime-boost, with rAd26-S given on day 0 and 
rAd5-S on day 21. Sample size: 76 (38 each) participants. Location: Russia. Age-range: 18-60 years. 
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type 5 (rAd5-S) 
vector based spike 
glycoprotein 
vaccines. 


Immunogenicity During phase 1 of both studies (administration of either rAd26-S or rAd5-S alone), SARS-CoV-2 
RBD-specific IgGs were detected on day 14 in 88·9% of participants after administration of rAd26-S 
and in 84·2% of participants after administration of rAd5-S, beginning from day 21, SARS-CoV-2 
RBD-specific IgGs were detected in 100% of vaccinated participants. During phase 2, SARS-CoV-2 
RBD-specific IgGs were detected in 85·0% of participants on day 14 (after priming with rAd26-S) 
and in 100% of participants from day 21 (geometric mean titre [GMT] 1629 with the frozen 
formulation [Gam-COVID-Vac] and 951 with the lyophilized formulation [Gam-COVID-Vac-Lyo]; 
Boosting with rAd5-S led to an increase in SARS-CoV-2 RBD specific IgG titres. GMTs had 
increased to 3442 with Gam-COVID-Vac (p<0·0001 at day 28 vs day 21) and 5322 with Gam-
COVID-Vac-Lyo (p<0·0001 at day 28 vs day 21).Analysis of neutralising antibodies to SARS-CoV-
2 showed that only administration of both rAd26-S and rAd5-2 led to production of neutralising 
antibodies in 100% of participants (GMT 49·25 with Gam-COVID-Vac and 45·95 with Gam-COVID-
Vac-Lyo at day 42), whereas administration of only rAd26-S led to a seroconversion rate of 61·1%. 
Cellular immune responses showed formation of antigen-specific cells of both T-helper (CD4+) and 
T-killer (CD8+) cells, and an increase in the concentration of interferon-γ secretion in peripheral blood 
mononuclear cells, in 100% of volunteers. 


Reactogenicity and 
safety 


The most common adverse events were pain at injection site (44 [58%]), hyperthermia (38 [50%]), 
headache (32 [42%]), asthenia (21 [28%]), and muscle and joint pain (18 [24%]). Most adverse events 
were mild and no serious adverse events were detected. In volunteers who received both vaccine 
components (rAd26-S and rAd5-S), most adverse events occurred after the second vaccination 
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Platform: Inactivated vaccines 
Vaccine  
Inactivated COVID-19 
vaccine (Wuhan 
Institute of Biological 
Products/Sinopharm) 


Link to publication: Effect of an Inactivated Vaccine Against SARS-CoV-2 on Safety and Immunogenicity Outcomes Interim 
Analysis of 2 Randomized Clinical Trials. JAMA.2020 
Dosing and Participants Phase I: Inactivated COVID-19 vaccine was administered as low, medium and high vaccine doses (2.5, 


5, and 10 μg/dose) to 96 participants using a three-dose schedule (Day 0, 28 and 56). Phase II: 224 
healthy adults were randomized to the medium dose in 2 schedule groups (days 0 and 14, and days 0 
and 21). Comparison in both trials: Aluminum hydroxide (alum) adjuvant–only. Location: China. Age-
range: 18-59 years. 


Immunogenicity In the phase I trial, the geometric mean titer (GMT) of neutralizing antibody at day 14 after the third 
injection was 316 (95% CI, 218-457) in the low-dose group, 206 (95% CI, 123-343) in the medium-dose 
group, and 297 (95% CI, 208-424) in the high-dose group. In the phase II trial, the GMT was 121 (95% 
CI, 95-154) in the group who received injections on days 0 and 14 and 247 (95% CI, 176-345) in the 
group who received injections on days 0 and 21. Seroconversion was noted in all participants (100%) 
receiving vaccines in the low- and high-dose groups in phase 1, 23 of 24 participants (95.8%) in the 
medium-dose group in phase I, and 41 of 42 participants (97.6%) in the 2 groups in phase II, but none 
in the alum-only group. The GMTs of the specific IgG antibody were 415 (95% CI, 288-597), 349 (95% 
CI, 258-472), and 311 (95% CI, 229-422) in the low-dose, medium-dose, and high-dose groups in the 
phase 1 trial, as well as 74 (95% CI, 56-97) in the medium-dose group who received injections on days 
0 and 14 and 215 (95% CI, 157-296) in the group who received injections on days 0 and 21 in the phase 
II trial. Seroconversion was noted in all participants (100%) in phase I and those who received injections 
on days 0 and 21 in phase II, while it was 85.7% (36/42) in the group who received injections on days 0 
and 14 in phase 2 and none in the alum-only group. 


Reactogenicity and 
safety. 


7-day adverse reactions occurred in 3 (12.5%), 5 (20.8%), 4 (16.7%), and 6 (25.0%) patients in the alum 
only, low-dose, medium-dose, and high-dose groups, respectively, in the phase 1 trial; and in 5 (6.0%) 
and 4 (14.3%) patients who received injections on days 0 and 14 for vaccine and alum only, and 16 
(19.0%) and 5 (17.9%) patients who received injections on days 0 and 21 for vaccine and alum only, 
respectively, in the phase II trial. The most common adverse reaction was injection site pain, followed 
by fever, which were mild and self-limiting; no serious adverse reactions were noted. 
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Platform: Protein Subunit 
Vaccine  
NVX-CoV2373 
recombinant 
vaccine (Novavax) 


Link to publication: Phase 1–2 Trial of a SARS-CoV-2 Recombinant Spike Protein Nanoparticle Vaccine. NEJM.2020 


Dosing and Participants rSARS-CoV-2 vaccine (in 5-μg and 25-μg doses, with or without Matrix-M1 adjuvant was administered 
to 131 participants. Comparison: placebo. In phase 1 schedule (day 0 or day 0 and 21). Location: 
Australia. Age-range: 18-59 years. 


Immunogenicity ELISA anti-spike IgG geometric mean ELISA units (GMEUs) ranged from 105 to 116 at day 0. By day 
21, responses had occurred for all adjuvanted regimens and geometric mean fold rises (GMFRs) 
exceeded those induced without adjuvant by a factor of at least 10. Within 7 days after the second 
vaccination with adjuvant, GMEUs had further increased by a factor of 8 over responses seen with the 
first vaccination, and within 14 days (day 35), responses had more than doubled yet again, achieving 
GMFRs that were approximately 100 times greater than those observed with rSARS-CoV-2 alone. A 
single vaccination with adjuvant achieved GMEU levels similar to those in asymptomatic (exposed) 
patients with Covid-19 (1661), and a second vaccination with adjuvant achieved GMEU levels that 
exceeded those in convalescent serum from symptomatic outpatients with Covid-19 (7420) by a factor 
of at least 6 and rose to levels similar to those in convalescent serum from patients hospitalized with 
Covid-19 (53,391). The responses in the two-dose 5-μg and 25-μg adjuvanted vaccine regimens were 
similar, a finding that highlights the role of adjuvant dose sparing. 


Reactogenicity and 
safety. 


No serious adverse events or adverse events of special interest were reported. After the first vaccination, 
local and systemic reactogenicity was absent or mild in the majority of participants. Two participants 
(2%), one each in groups D (25-μg doses of rSARS-CoV-2 plus Matrix-M1) and E (single 25-μg dose 
of rSARS-CoV-2 plus Matrix-M1 followed by a single dose of placebo), had severe adverse events 
(headache, fatigue, and malaise).After the second vaccination, local and systemic reactogenicity were 
absent or mild in the majority of participants. Laboratory abnormalities of grade 2 or higher occurred in 
13 participants (10%): 9 after the first vaccination and 4 after the second vaccination. Unsolicited adverse 
events were predominantly mild in severity and were similarly distributed across the groups receiving 
adjuvanted and unadjuvanted vaccine. 
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INTRODUCTION 
Rationale for VIPS 
Innovative approaches are needed to help to address immunisation barriers and achieve 
immunisation coverage and equity goals. Vaccine product innovations offer important means to 
simplify logistics, increase the acceptability and safety of immunisation, minimise missed 
opportunities, and facilitate outreach. There is increasing recognition of the need to employ 
targeted solutions to extend vaccine access to reach the unreached. This may require the use of 
differentiated vaccine products or technologies for these focused efforts and a willingness to pay 
a price premium to reduce vaccine coverage inequities. Work by industry; individual technology 
developers; academic institutions; and governmental, non-governmental, and international 
agencies has contributed to the advancement of specific vaccine product innovations yet it has 
often been insufficiently coordinated, focused on higher income markets, and/or lacking in the 
market shaping efforts required to ensure that promising technologies reach those who need them 
most. 


 


VIPS Background and Goal 
In the 2016-2020 Supply and Procurement Strategy, Gavi, the Vaccine Alliance reaffirmed 
innovation as one of three priorities1 in shaping markets to better meet country needs and support 
Alliance goals on immunisation coverage and equity. In 2017, the Gavi Secretariat convened an 
Alliance Working Group (WG) including the World Health Organization (WHO), Bill & Melinda 
Gates Foundation (BMGF), United Nations Children’s Fund (UNICEF), and PATH, that developed 
a single integrated framework to drive priority vaccine product innovations forward.  
 
The resulting Vaccine Innovation Prioritisation Strategy (VIPS) represents an unprecedented 
three-year collaboration amongst the aforementioned organisations, involving in-depth research, 
stakeholder consultations, and development and application of a framework capable of evaluating 
a variety of technologies at different stages along the product development pipeline continuum. 
The work required understanding countries’ needs to consider the expected financial and non-
financial impacts of innovations; developing common principles across the Alliance to measure 
the long-term benefits of product innovations; and convening a platform to articulate a clear and 
aligned perspective on priority product innovations. By prioritising innovations in vaccine products 
and communicating these priorities, the goal of VIPS is to provide greater clarity to manufacturers 
and partners to inform and influence investment decisions. VIPS outcomes will also represent a 
first step to mobilise key decision-makers and funders and chart a strategic pathway forward for 
the prioritised innovations. 
 
Purpose of this Document 
This document describes the methodology developed by VIPS to prioritise vaccine product 
innovations as well as the outcomes.   


 
1 Other priorities included ensuring adequate and secure supplies and reducing prices to appropriate and sustainable 
levels. 


10.1_VIPS


SAGE October 2020 meeting







 


 


4 


STRUCTURE OF VIPS 
Alliance Working Group 
VIPS is a close Alliance-wide collaborative effort that leverages the existing capabilities and 
comparative advantages of five key organisations that cover the entire product development to 
uptake spectrum, from research and development to policy, procurement, access and impact, 
and have complementary roles along this continuum. The VIPS Alliance Working Group (WG) 
consists of representatives from the five organisations (BMGF, Gavi, PATH, UNICEF and WHO), 
who worked collaboratively to identify the scope of innovations to be considered, conducted in-
depth background research on each innovation, developed and executed the methodology for 
prioritising the innovations, consulted with relevant stakeholders, determined final outcomes 
(informed by recommendations from the Steering Committee), and communicated the progress 
along the way. The work would not have been possible without the strong commitments from 
each organisation and dedication of resources to create a sophisticated and coherent process for 
evaluation and decision-making.  
  
Steering Committee 
A VIPS Steering Committee (SC) was formed in June 2018 to offer independent and expert advice 
to the VIPS WG across multiple dimensions and provide recommendations regarding the 
prioritised innovations. The committee is comprised of 16 members with strong technical, 
programmatic and/or global health expertise. Members bring independent and broad-ranging 
perspectives on the issues pertinent to VIPS analyses, the innovations under consideration and 
prioritisation. Members are not expected to represent their affiliated institutions’ positions and 
recused themselves from making recommendations if potential conflicts of interest were identified.  
 
The SC members (see Appendix A) have expertise in the following domains: 
• National immunisation programme financing and immunisation service delivery challenges, 


including supply chain and logistics, with a focus on understanding lower- and middle-income 
country (LMIC) needs 


• Coverage and equity barriers and challenges  
• Infectious disease epidemiology/vaccine-preventable disease control (especially with regard 


to increasing coverage rates and reducing morbidity and mortality) 
• Health impact analysis/modelling  
• Vaccine innovations, pipeline developments related to vaccine manufacturing and delivery 


technologies, and development of value propositions for new products. 


As the VIPS SC operates on an existing foundation established by the WHO’s Immunisation 
Practices Advisory Committee (IPAC) and the Product Development for Vaccines Advisory 
Committee (PDVAC) and to ensure alignment with existing initiatives, half of the SC members are 
also members from these two committees. Two SC subgroups were also formed and provided 
feedback on the evaluation methodology and country consultations.   
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Stakeholder Engagement 
The VIPS evaluation process included broad stakeholder engagement to inform the prioritisation 
process, obtain input and alignment with other ongoing initiatives, and raise awareness.  
 
Country stakeholders were consulted via surveys and in-person interviews to ensure that VIPS 
prioritised innovations could best address barriers to immunisation faced by countries.  
 
Technology developers were asked to review and comment on documents about innovations 
relevant to their product pipeline and portfolio to verify the data presented.  
 
Vaccine industry representatives were consulted to ensure the accuracy of the assumptions 
on technologies that impacted vaccine products through a series of meetings and interactions 
with the Delivery Technologies Working Group (DTWG) that is co-chaired by WHO and PATH. 
DTWG members include vaccine manufacturers from both the International Federation of 
Pharmaceutical Manufacturers and Associations (IFPMA) and the Developing Countries Vaccine 
Manufacturers Network (DCVMN). In addition, meetings were held with IFPMA and DCVMN 
representatives to provide regular updates on the VIPS process.  
 
Regulators and regulatory consultants were engaged to obtain feedback on and validation of 
assumptions related to the regulatory pathway for each innovation and the clinical development 
pathway where relevant. 
 
International agencies and other interested parties were kept informed about VIPS throughout 
the prioritisation process via presentations and regular updates including to the WHO Strategic 
Advisory Group of Experts on Immunization, IPAC, and PDVAC as well as to the Coalition for 
Epidemic Preparedness Innovations and other stakeholders.  
 
Further details on these consultations can be found in the Phase I and Phase II descriptions 
below.   
 


OVERVIEW OF THE VIPS PROCESS 
Description of Phases and Timeline 
The VIPS prioritisation process is summarised in Figure 1 and consisted of: 
 
▪ A preparatory phase from January to November 2018 that focused on work planning and 


resourcing during which an innovation landscaping and an initial landscaping of vaccines was 
conducted, the scope of innovations was defined, and the SC’s terms of reference and 
membership were finalised. The innovation landscaping exercise, informed by partner and 
expert consultations, as well as SC recommendations, enabled the identification of 24 
innovations for consideration in phase I that fit within the scope of VIPS. These included 
existing and potential future vaccine product innovations that could provide measurable 
financial or programmatic benefits to LMICs. During the preparatory phase, the VIPS WG also 
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designed a country consultation approach to better understand country immunisation barriers 
that could be addressed by vaccine product innovations.  


 
▪ A phase I from December 2018 to June 2019 during which the initial list of 24 innovations 


were evaluated based on their characteristics or design features and potential public health 
value, as well as their potential ‘breadth of use’ (applicability to several antigens) resulting in 
a short list of 9 innovations that progressed to phase II. 


 
▪ A phase II from July 2019 to May 2020 during which the 9 shortlisted innovations were 


analysed in more detail and in the context of a set of priority vaccines to identify the final list 
of vaccine product innovations determined to have the highest potential to address 
immunisation issues and improve coverage and equity. 


 
Figure 1: VIPS Prioritisation Process 
 


 
 
Scope of Innovations  
The scope of vaccine product innovations included in VIPS is defined as completely new products 
or adaptations to existing products that provide measurable financial or programmatic benefits to 
LMICs, such as increased coverage and equity (e.g., by overcoming a ‘last mile’ barrier) or 
vaccine effectiveness. The scope was informed by partner and expert consultations. 
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The 24 innovations that were defined as in-scope can be grouped into 6 categories: 
▪ Primary vaccine containers: The immediate receptacles in direct contact with the vaccine 


as distributed for sale. 
▪ Delivery technologies (not prefilled): Stand-alone technologies used to administer a 


vaccine by a specific vaccine administration route. 
▪ Integrated primary containers and delivery technologies: Prefilled devices that act both 


as the primary container and delivery device. 
▪ Packaging and safety: The containers that enclose or protect vaccine products for 


distribution or items that facilitate safe administration but are not the actual delivery device. 
▪ Labelling on primary packaging: Text, symbols, data or other visual cues provided on the 


primary packaging of a vaccine. 
▪ Formulations: This category only included formulation improvements with the objective of 


improved thermostability. 
 
Innovations determined to be out of scope included supply chain innovations and cold chain 
equipment as these categories are covered by other mechanisms, global working groups, and 
market-shaping efforts including the Cold Chain Equipment Optimisation Platform. Innovations 
that relate to the type of antigen or vaccine (subunit, virus-vector, nucleic acid etc.) or immuno-
enhancers were also determined to be out of scope as these are vaccine-specific and covered by 
PDVAC and the Gavi Vaccine Investment Strategy.  
 
In addition, three exclusion criteria were defined and applied to focus the scope of innovations: 
1. Innovations were excluded, if WHO Programmatic Suitability for Vaccines 


Prequalification criteria for the innovation already exist but were not met by the 
innovation. For example, prefilled syringes that are not compact or lack auto-disable 
features. 


2. Innovations that already have a mechanism for product development and will come to 
market without Alliance interventions were excluded. For example, innovations that are 
already widely available including: prefilled syringes, intranasal spray nozzles, prefilled 
intranasal spray dispensers, and prefilled, preformed containers for oral/intranasal vaccines.  


3. Innovations for which development has been discontinued were excluded including dry-
powder jet injectors. 


 
Figure 2 lists the initial 24 innovation categories that were evaluated in phase I of VIPS. 
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Figure 2: Innovations Assessed in Phase I 
 


 


PHASE I 
Overview of the VIPS Phase I Evaluation Framework  
A VIPS evaluation framework was developed by the VIPS WG with oversight and guidance from 
the VIPS SC. The framework was meant to: 
▪ Objectively and transparently assess and compare the added value of different types of 


innovations taking into consideration financial and non-financial trade-offs for countries to the 
extent possible,  


▪ Allow for an aligned prioritisation across different stakeholders, and 
▪ Achieve a balance between granularity and rigor on one hand, and simplicity on the other. 
 
The evaluation framework included primary and secondary criteria as shown in Figure 3.  
 
 
 
 
 
 
 
 
 
 


10.1_VIPS


SAGE October 2020 meeting







 


 


9 


Figure 3: VIPS Assessment Criteria Definitions 
 


Primary 
criteria 


Health impact Beneficial impact of a vaccine product innovation on 
health of the population receiving the vaccine. 


Coverage and 
equity impact2 


Beneficial impact of a vaccine product innovation 
regarding increased access and utilisation of the vaccine 
for all populations. 


Safety impact 
Potential impact of a vaccine product innovation on the 
safety of the population administering or receiving the 
vaccine. 


Economic costs 
Potential impact of the vaccine product innovation on 
costs such as price of the vaccine and delivery 
technologies, cold chain, transport and health worker time 
costs, and introduction and recurrent costs. 


Environmental 
impact 


Potential impact of vaccine product innovation on waste 
treatment management used in resource-limited settings 
(incineration/disinfection). 


Secondary 
criteria 


Potential breadth 
of innovation use 


Potential breadth of an innovation’s applicability to 
vaccines based on technical feasibility. 


Technology 
readiness 


Readiness and complexity of a vaccine product innovation 
from clinical, technological, regulatory & manufacturing 
perspectives. 


Commercial 
feasibility 


Commercial feasibility of an innovation in terms of market 
size, interests and barriers. 


 
Indicators were then created for each of the criteria categories as described in Figure 4.  
 
 
 
 
 
 
 
 
 
 
 
 


 
2 Although coverage and equity measures are typically a subset of the health impact criteria, given the importance of 
improved coverage and equity as one of the ultimate objectives of VIPS, it was decided to have Coverage and Equity 
as a separate criterion. 
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Figure 4: VIPS Phase I Criteria Indicators 
 


Primary 
criteria 


Health impact 
• Ability of the vaccine presentation to withstand heat 


exposure3 
• Ability of the vaccine presentation to withstand freeze 


exposure  


Coverage and 
equity impact 


• Ease of use4 
• Potential to reduce stock outs based on the number of 


separate components necessary to deliver the vaccine or 
improved ability to track vaccine commodities 


• Acceptability of the vaccine presentation to 
patients/caregivers 


Safety impact • Likelihood of contamination 
• Likelihood of needle-stick injury 


Economic costs 


• Total economic cost of storage and transport of 
commodities per dose 


• Total economic cost of the time spent by staff per dose 
• Total economic cost of one-time / upfront purchases or 


investments required to introduce the vaccine 
presentation and of recurrent costs associated with the 
vaccine presentation (not otherwise accounted for) 


Secondary 
criteria 


Potential breadth 
of innovation use 


• Applicability of innovation to one or several types of 
vaccines  


• Ability of the technology to facilitate novel vaccine 
combination 


 
Parameters were then defined to qualitatively measure each innovation against each indicator. 
Due to the diversity of innovations being evaluated under VIPS, direct comparisons across 
innovations were difficult (e.g., comparing compact prefilled auto-disable devices to barcodes). 
To overcome this issue, each innovation was assessed for each primary criteria parameter using 
a comparator. The comparator represented the best or standard practice that most closely 
matched the innovation in terms of features, attributes, and use. When the comparator included 
existing vial presentations of liquid or lyophilised vaccines, single dose vials, rather than multi-
dose vials were used for the comparator, because in most cases the innovation being considered 
was a single-dose presentation. Using single-dose vials made the incremental gains/losses easier 
to compare. For example, the comparator for the dual chamber delivery device includes all the 


 
3 Improved heat stability can also be used to increase shelf life, hence no indicator on shelf-life extension is included 
in the framework. 
4 Ease of use can prevent missed opportunities resulting from the complexity of preparation and administration 
procedures, hence no indicator on missed opportunities from that perspective is included in the framework. Ease of 
use also affects timeliness of vaccination (vaccine doses given within the recommended age range); however, it was 
decided that timeliness of vaccination should be captured under vaccine effectiveness based on country data. 
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components required to reconstitute and deliver a lyophilised vaccine, i.e., a single dose vial of 
lyophilised vaccine, diluent vial, reconstitution syringe, and auto-disable syringe. In this manner, 
each assessment against each parameter resulted in a score, using a magnitude of impact where 
possible, that rated the innovation in comparison to best or standard practice. The scoring 
methodology, although qualitative, ultimately allowed the innovations to be compared and ranked. 
The secondary criteria parameters were also assessed qualitatively; however, they were not 
assessed against a comparator but in an absolute manner. Secondary criteria were used to 
provide additional contextual information for each innovation.  
 
In some cases, sub-categories of innovations needed to be assessed when the product attributes 
of one sub-category resulted in a different scoring outcome than the product attributes of another 
sub-category. For example, four types of compact prefilled auto-disable devices (CPADs) were 
evaluated: preformed, Blow-Fill-Seal (BFS) pre-assembled, BFS user-assembled, and other 
types. Assessments were made at the level of the technology category (or sub-category), not at 
the level of individual products.  
 
Evaluation of the 24 Innovations in Phase I 
Country Consultation to Inform the Phase I Evaluation 
Country stakeholder inputs were critical in guiding the VIPS phase I evaluation. An online survey5 
was therefore launched, requesting inputs from country representatives on immunisation 
implementation barriers and vaccine product attributes countries value the most. The survey was 
fully completed by 500 country representatives across a total of 61 Gavi-supported and non-Gavi-
supported countries, including immunisation programme managers, procurement staff, 
logistics/supply chain staff, data managers, senior policy makers, healthcare service providers, 
implementing partners, UNICEF and WHO country/regional office staff, and in-country 
research/university partners.  
 
Survey respondents were asked to select their top 5 priority implementation barriers to 
immunisation that could be addressed by vaccine product innovations, and top 5 most valuable 
vaccine product attributes, across three different use-settings: routine facility-based 
immunisation, routine community-based immunisation and campaigns. Based on the analysis of 
the results, the VIPS WG assigned qualitative levels of importance to the phase I indicators of the 
evaluation framework that were taken into account during the prioritisation process.  
 
Technical Notes and Executive Summaries 
Each innovation was assessed using the phase I evaluation framework and the assessments 
were consolidated into documents called phase I Technical Notes. These detailed notes not 
only consolidate the evidence (or expert opinions) behind the scoring on each parameter but also 
provide background and other relevant information on the innovations.   
 


 
5 Survey results are reflected in the Executive Summaries of each innovation and a detailed publication on all VIPS 
country consultations will be published in Q3 2020. 
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Literature reviews were conducted on each innovation category using publicly available sources 
and databases (such as PubMed, manufacturer websites, clinical trial databases) and additional 
information was gathered from Alliance partners and international experts. Where needed, 
manufacturers and technology developers were queried with targeted questions to fill data gaps. 
In all cases, data sources were referenced, and only non-confidential data were used that could 
be transparently shared. 
 
The phase I assessments, documented in the Technical Notes, were drafted by technical experts 
from the VIPS WG and consultants with background in the innovation being assessed.  
 
Regular consultations and rigorous review of the Technical Notes by VIPS WG members and 
independent technical experts helped to ensure alignment and consistency in application of the 
scoring methodology across the 24 innovations. In addition, the content of each Technical Note 
without the scoring was reviewed by up to 3 relevant technology developers or manufacturers to 
ensure accuracy of the information upon which the scoring was based. Once all Technical Notes 
were developed, a final consistency check was conducted for all indicators across the innovations 
to ensure they were assessed in a consistent manner. 
 
Key findings from the phase I Technical Notes were summarised in phase I Executive 
Summaries for each innovation.  
 
All Technical Notes and Executive Summaries for the 24 innovations assessed in Phase I can be 
found on the following link: https://www.gavi.org/our-alliance/market-shaping/vaccine-innovation-
prioritisation-strategy. 
 
At the end of phase I, the VIPS WG held a series of meetings to analyse the findings of the phase 
I assessment and develop initial recommendations to present to the SC. These initial 
recommendations are reflected in the phase I Executive Summaries. 
 
Selection of Innovations Shortlisted for Phase II 
A two-day VIPS SC meeting was held in June 2019 during which the results of the phase I 
evaluation were discussed, and recommendations were made for innovations to be further 
assessed in phase II. The process was informed by several steps of analysis and discussions: 
 
1. Assessing the potential public health benefits of each innovation using the primary criteria and 


indicator scores, while paying attention to the indicators that were given more importance by 
countries, and prioritising innovations with the highest or broadest potential public health 
benefits. 


2. Applying the insights from secondary criteria, especially the breadth of antigen applicability 
based on technical feasibility. 


3. Analysing the relative benefits across innovations, i.e., comparing innovations with similar 
benefits and prioritising those with the broadest benefits or applicability.  
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4. Leveraging additional insights and expert knowledge from the group that may influence the 
prioritisation.  


 
The SC then recommended proceeding to phase II with 9 innovations (see Figure 5) and these 
were endorsed by the WG.  


Figure 5: 9 Innovations Shortlisted for Further Analysis in Phase II  


 
 


PHASE II 
Overview of the Phase II Evaluation Framework 
In the second phase of VIPS, the 9 shortlisted innovations were further assessed in the context 
of specific vaccines they could be applied to and the vaccine-specific implementation challenges 
and issues they could potentially address in combination with those vaccines. As it was not 
possible to analyse the innovations in combination with the full vaccine landscape, a list of 10 
licensed vaccines and 7 pipeline candidates were identified as ‘priority vaccines’ to be analysed 
in phase II to provide a representative picture of the broader vaccine universe based on vaccine 
type, formulation and presentation. These 17 vaccines are shown in white text in Figure 6. Note 
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that Ebola vaccine was subsequently licensed in November 2019. However, the VIPS analysis 
continued to refer to it as a pipeline vaccine as this was its status for the majority of the process.    
 
Figure 6: Prioritised 17 Representative Vaccines and Categorisation 


 
These vaccines were selected by the VIPS WG based on a thorough four-stage process that 
included applying specific inclusion and exclusion criteria: (1) landscaping to define a preliminary 
long list of all licensed vaccines, (2) categorisation of vaccines by characteristics, (3) application 
of primary inclusion criteria as proposed by the VIPS SC, and (4) application of secondary 
inclusion and exclusion criteria based on additional analysis and considerations. A landscape of 
pipeline vaccines was also assessed based on the WHO PDVAC and R&D Blueprint priority 
pathogens.  
As in phase I, phase II assessed a diversity of innovation types, making direct comparisons across 
innovations very difficult. To overcome this issue, each vaccine-innovation combination was 
assessed against a comparator presentation to allow a direct comparison for each indicator. For 
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phase II, the comparator presentation chosen for each vaccine included the single dose vial 
presentation, but also included comparison to the multi-dose vial presentation in cases where it 
is the most-commonly procured presentation by LMICs. This enabled an assessment of the 
innovations against both ‘best practices’ but also ‘current practices’.  
The phase I analytical framework was further expanded for the phase II assessment (see Figure 
7) given that the phase II assessment was conducted for each vaccine-innovation combination 
which allowed for greater specificity and deeper analysis. An additional primary criterion was 
added on environmental impact aimed at assessing the potential impact of vaccine product 
innovations on waste management. Two new secondary criteria were also added: technology 
readiness and commercial feasibility. The technology readiness criterion assessed the 
innovation’s development status (i.e., clinical development status and regulatory, technological 
and manufacturing complexity), while the commercial feasibility criterion assessed the 
commercial opportunity for the innovation (i.e., potential market, country stakeholder interest, 
existence of partnerships). As in phase I, secondary criteria were not assessed against a 
comparator but in an absolute manner and were used to provide additional contextual information 
for each innovation.  


Figure 7: VIPS Phase II Criteria Indicators  
 


Primary 
criteria 


Health impact 


• Vaccine efficacy 
• Vaccine effectiveness 
• Ability of the innovation to withstand heat exposure6 
• Ability of the innovation to withstand freeze exposure6 


Coverage and 
equity impact 


• Number of fully or partially immunised individuals 
(relative to target pop) 


• Ease of use from a clinical perspective based on 
product attributes7 


• Ease of use based on the ability of a lesser trainer 
person to administer the vaccine or self-administration7 


• Ability to facilitate dose sparing 
• Availability of the innovation in a single-dose presentation 


or multi-dose with preservative to avoid missed 
opportunities and reduce vaccine wastage 


• Acceptability of the innovation to patients/caregivers6 
• Potential to reduce stock outs based on the number of 


separate components necessary to deliver the vaccine or 
improved ability to track vaccine commodities6 


 
6 Same indicators as for Phase I but further assessed under Phase II due to the antigen/vaccine pairing 
7 This indicator is re-assessed in Phase II only when the comparator for a specific vaccine is a multi-dose vial, 
requiring a new evaluation – The comparator single-dose vial is assessed in Phase I 
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Safety impact 
• Number of vaccine product-related adverse events 
• Likelihood of contamination and reconstitution errors6 
• Likelihood of needle stick injury6 


Economic costs 


• Commodity costs of a vaccine regimen8 (per person 
vaccinated) 


• Delivery costs of the vaccine regimen8 (per person 
vaccinated) 


• Introduction and recurrent costs of the vaccine 
regimen8 (per person vaccinated) 


Environmental 
impact 


• Waste disposal of the vaccine regimen (per person 
vaccinated) and delivery system 


Secondary 
criteria 


Technology 
readiness 


• Clinical development pathway complexity  
• Technology development challenges 
• Regulatory pathway complexity 
• Complexity of manufacturing the innovation 
• Robustness of the innovation pipeline 


Commercial 
feasibility 


• Potential breadth of market size 
• Existence of partnerships to support development and 


commercialisation 
• Known barriers to global access to the innovation 
• Stakeholders’ interest 


 


As in phase I, specific parameters were developed to enable scoring for each indicator and the 
scoring methodology used a magnitude of impact where possible. The difference in phase II was 
that each vaccine-innovation combination was assessed for each parameter against the relevant 
comparator.  
 
Evaluation of the 9 Innovations in Phase II 
Country Consultations 
In phase II, two country consultations, an online survey and in-depth interviews, were conducted 
to support the final prioritisation of the VIPS 9 shortlisted innovations and to complement the 
first online survey conducted in phase I. 
 
Phase II online survey: 
An online survey9 was conducted to identify and evaluate vaccine-specific immunisation 
challenges that could be addressed by VIPS innovations and to collect additional information on 


 
8 Vaccine regimen cost refers to the vaccine product and innovation cost times number of doses for complete 
immunisation 
9 Results are reflected in the Executive Summaries of each innovation and a detailed publication on all VIPS country 
consultations will be published in Q3 2020. 


10.1_VIPS


SAGE October 2020 meeting







 


 


17 


the use of electronic recordkeeping systems for vaccine inventories or patient vaccination records 
to support the barcode analysis. The survey was targeted to experts in vaccination strategies and 
existing vaccine products in both Gavi-supported and non-Gavi supported-countries as well as 
global experts. Participants were provided with a standard list of challenges developed by global 
experts for the 10 licensed vaccines analysed through VIPS and were asked to select the top 
three challenges for all vaccines they had knowledge about. 209 participants responded to the 
survey across a total of 54 Gavi-supported and non-Gavi-supported countries.  
The top five challenges for each vaccine based on the frequency of selection (the number of times 
a challenge was selected as a top three challenge by respondents from a list of 11 challenges) 
were reported in the assessments as ‘vaccine problem statements’. These vaccine problem 
statements were mapped to the VIPS phase II evaluation indicators and for all vaccine-innovation 
combinations the assessments of indicators that relate to the problem statements were 
highlighted. For the pipeline vaccines, problem statements were defined by the VIPS WG based 
on current knowledge of the vaccine presentation and/or expected use case and delivery setting.  
As detailed in the phase II Technical Notes and Executive Summaries, the online survey helped 
to clarify and highlight each innovation’s ability to address the most important problem statements 
identified by countries for each vaccine. It also brought visibility to problem statements that apply 
to multiple vaccines in the VIPS analysis.  
 
Phase II in-depth interviews:  
In-depth face-to-face interviews9 were also conducted to collect feedback on the 9 shortlisted 
VIPS innovations from country decision makers, i.e., stakeholders with decision-making authority 
or influence over vaccine purchase decisions (national and regional levels), and immunisation 
staff (health care workers, district and frontline staff, and logistics staff). 84 respondents were 
interviewed across 6 countries: Ethiopia, Mozambique, Nepal, Nigeria, Senegal and Uganda.  
Interviewees were first briefed about each innovation (with no information provided on benefits 
and challenges), and then, per innovation, were asked open-ended questions about foreseen 
benefits and challenges and specific vaccines for which each innovation could be particularly 
useful. Lastly, they were asked to select the top three innovations that have the greatest potential 
to address their immunisation programme challenges.  
The in-depth interviews provided perspective from country stakeholders on the perceived 
relevance of VIPS innovations for their immunisation programmes. In particular, the results helped 
in understanding which innovations could help address current challenges faced by immunisation 
programmes (innovation’s ranking), how each innovation could help (perceived benefits) and 
which challenges they may bring (perceived challenges). Country stakeholders also identified 
which vaccines they thought would benefit the most from each innovation (vaccines’ ranking). The 
results were used to inform the assessment of the VIPS phase II secondary criteria on commercial 
feasibility in terms of country interest and feedback for each innovation.  
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Industry consultations 
The VIPS WG also conducted a series of consultations with the WHO- and PATH-led Delivery 
Technologies Working Group (DTWG), consisting of a broader set of immunisation stakeholders 
including industry experts. The objective of these consultations was twofold: to update these 
stakeholders on VIPS and to collect feedback on the specific innovations. The key features of 
each innovation were presented, and detailed background information was shared. DTWG 
members were then asked to complete an on-line survey focused on the technology readiness 
and commercial feasibility of each innovation and this feedback was used to inform the 
assessment of these VIPS phase II secondary criteria. 
 


Regulator consultations 
As recommended by the VIPS SC, the VIPS WG also engaged in early consultations with several 
regulators and regulatory consultants to inform the secondary criteria on technology readiness. 
The input collected informed the assessment of the regulatory pathway complexity indicator. Two 
types of consultations were held:  
▪ Consultations with United States Food and Drug Administration (FDA), European 


Medicines Agency, African Vaccine Regulatory Forum, and Paul Ehrlich Institute 
officials: VIPS technical experts gathered feedback/validation on assumptions related to 
endpoints/surrogate markers for vaccines and the complexity of clinical development used in 
evaluation of vaccine-innovation products. 


▪ Consultations with ex-FDA officials: VIPS technical experts gathered feedback from ex-
FDA consultants on VIPS assessments of technical development and manufacturing 
challenges on a vaccine innovation product basis from a regulatory perspective.  


 
Technical Notes and Executive Summaries 
As in phase I, phase II assessments were documented in detailed phase II Technical Notes 
which consolidated all the information collected relevant to the 9 shortlisted innovations. These 
documents include the assessment of vaccine-innovation combinations against the comparator 
presentations and provide consolidated evidence behind the scoring of indicators as well as 
additional relevant information not easily captured by scores.  
To develop the Technical Notes, the VIPS WG conducted additional literature reviews where 
needed to identify relevant data to assess the indicators added to the evaluation framework in 
phase II. Technical Notes also include data collected from consultations with countries, industry, 
and regulatory agencies as described in detail above – that informed relevant criteria and 
associated indicator scoring.  
As in phase I, the Technical Notes went through a rigorous review process where all VIPS 
technical experts conducted multiple reviews of the indicator assessments and scores to ensure 
consistency and manage subjectivity of scoring. Additionally, the essential information from the 
Technical Notes was summarised in phase II Executive Summaries that crystallise essential 
findings along the following dimensions: 
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▪ Potential public health impact of the innovation: Expected applicability of the innovation 
to the VIPS priority vaccines (licensed and pipeline), public health benefits (assessed along 
the VIPS primary criteria indicators), and vaccine problem statements addressed by the 
innovation (identified via the country survey data). 


▪ Barriers to realise the innovation’s potential impact: Cost considerations, technology 
readiness and commercial feasibility (assessed along the VIPS secondary criteria indicators) 
and countries’ feedback on the innovation (based on in-depth interviews with countries). 


All Technical Notes and Executive Summaries for the 9 short-listed innovations further analysed 
in Phase II can be found on the following link: https://www.gavi.org/our-alliance/market-
shaping/vaccine-innovation-prioritisation-strategy. 


 
Selection of Innovations for Final Prioritisation 
The VIPS WG again held a series of meetings and deliberations following the review of the final 
results, documented in the Technical Notes and Executive Summaries, of the phase II 
assessments of the 9 innovations. Proposed guiding principles were also developed for the SC 
including suggestions to consider:  
▪ Prioritising innovations that may increase coverage and equity for priority vaccines that have 


an elimination or eradication agenda, i.e., measles-rubella, inactivated polio, and human 
papillomavirus vaccines. 


▪ De-risking the portfolio of VIPS prioritised innovations by including both lower risk and higher 
risk innovations. 


▪ The effort/complexity/feasibility and resources required to ensure access of the innovation to 
LMIC markets and the trade-offs in terms of expected public health impact. 


▪ Highlighting specific synergistic pairings of innovations which may add incremental value. 
▪ The impact/risks of not prioritising a specific innovation through VIPS.  
▪ Seeking ‘win-win’ scenarios by prioritising innovations with potential to both increase equitable 


coverage for existing vaccines, particularly during post-COVID-19 catch-up immunisations, 
and be valuable for COVID-19 vaccine delivery. The WG was cognizant that the COVID-19 
pandemic might create potential funding opportunities for innovations that are relevant for both 
COVID and other priority vaccines and could accelerate their product development and/or 
implementation.  


 
At the VIPS SC meeting held in May 2020, the SC selected and recommended 3 innovations to 
be prioritised and these were endorsed by the WG.  
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VIPS OUTCOMES 
Prioritised innovations 
Three innovations were ultimately selected (listed below in order of priority) for which VIPS will 
engage in advancing their development and access:  
 
1. Upstream novel delivery devices – Microarray patches (MAPs): MAPs are seen as truly 


‘transformational’ innovations that have the potential to address many immunisation barriers 
identified by countries due to their improved thermostability; better ease of use; avoidance of 
reconstitution and the associated errors and risks; improved safety (as they are sharps-free); 
and the fact that they are single-dose presentations, thereby avoiding missed opportunities 
due to the reluctance to open a multi-dose vial. Additionally, MAPs are applicable to a number 
of use cases including routine, supplemental, house-to-house and outbreak immunisation. 
Therefore, the development of MAPs should be encouraged for use with several vaccines, 
including pipeline vaccines and those with elimination and eradication agendas. They are also 
innovations that may have a positive impact on ‘life-course’ immunisation for broader 
populations beyond children, including adolescents, adults and older adults. While MAPs are 
unlikely to be ready for implementation with the first COVID-19 vaccines developed in 
response to the current pandemic, they could be co-developed with vaccines to be positioned 
for future emergency response, or for use with COVID-19 vaccines in the longer term. 
However, it was noted that there are still significant technical, biological and commercial 
barriers to overcome before MAPs can be implemented, particularly for vaccines intended for 
use in low resource settings, which will require substantial funding. Additionally, it is not known 
whether the prices for vaccines on MAPs will be acceptable to end-users, despite the 
expectation that they may reduce costs at the delivery level and assist with overcoming 
immunisation barriers. 


 
2. A combined formulation, regulatory, and programmatic approach to vaccine management – 


Heat stable and Controlled Temperature Chain (CTC)10 qualified vaccines. 
Thermostability was identified as the top priority by countries consulted on barriers to 
immunisation and this innovation directly addresses equity concerns by virtue of improving 
access to harder to reach communities and alleviating cold chain constraints for health care 
workers. As such, the Alliance has prioritised heat stable and CTC-qualified vaccines, 
including both liquid and dry formulations. Enhanced thermostability is a desirable feature for 
all vaccines to improve vaccine effectiveness and, where possible and appropriate, to enable 
higher temperature storage and transport in a CTC. Vaccine candidates for CTC use, whether 
liquid or dry, should have the following attributes: adequate heat stability to achieve regulatory 
and WHO prequalification for CTC with the longest CTC duration possible (e.g., days, weeks 
or months), contexts of use that benefit from CTC, and formats that do not increase vaccine 
wastage or safety risks when used in a CTC. Dry formulations are of interest if coupled with 


 
10 CTC-qualified vaccines are approved by regulatory authorities and WHO for use up to a specified 
threshold temperature for a minimum of 3 days prior to administration.  
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technologies that offer additional benefits such as removing the issues associated with 
manual reconstitution – as would be the case with dual delivery chamber devices, solid dose 
implants or MAPs. This innovation category is also synergistic with VVM-TIs to facilitate 
temperature monitoring. VVM-TIs could be further evaluated as part of a future scope. This 
innovation may be a relatively ‘quick win’ for existing thermostable vaccines and emerging 
pipeline vaccines. However, thermostability represents a higher hurdle for existing vaccines 
that require reformulation; in such instances greater heat stability and/or CTC could be 
pursued if vaccines undergo reformulation for another reason.  
 


3. A programme implementation and system technology – Barcodes on primary packaging: 
Track and trace is considered a priority for vaccines on secondary packaging by Gavi and 
UNICEF and 2D barcodes on primary packaging would allow for greater accuracy in tracking 
vaccine products, especially when they are removed from their secondary packaging at lower 
levels of distribution. It would also support the eventual transition to electronic record keeping, 
in line with the objectives of advancing digital health in Primary Health Care. Barcodes on 
primary packaging are seen as highly valuable in terms of tracking inventory and immunisation 
coverage, and follow-up of AEFIs, and this is particularly true for deployment of novel 
vaccines. While this is a mature technology in general, an analysis of the implications of 
barcodes on primary packaging and a ‘push’ for implementation based on the analysis of the 
implications could build upon the existing efforts to place barcodes on vaccine secondary 
packaging and spur wider implementation of systematic monitoring and surveillance systems. 
The COVID-19 pandemic may provide an opportunity to leverage investment to catalyse 
manufacturing of vaccines with barcodes and it was felt that VIPS may be the right avenue to 
help advocate and support the advancement of this technology. Implementation of barcodes 
for COVID-19 vaccines is likely not feasible for the current pandemic and the first vaccine 
deployments, but they may be for later phases of vaccine deployment; and while it will take 
time to ensure country readiness, a few countries with advanced electronic recordkeeping 
could benefit from their availability on secondary packaging almost immediately and on 
primary packaging in the coming years. There is a clear recognition that barcodes themselves 
are not an innovation but part of a broader innovation ecosystem that will need coordination 
and integration within the realms of vaccine standards, manufacturing, regulatory, 
procurement, distribution, and in-country recordkeeping. It was noted that in order to capture 
the full benefits from barcodes on primary packaging, electronic inventory and health records 
transitioning will be required in LMICs which could be a challenging and lengthy process in 
many countries. 


 
Shortlisted innovations 
While VIPS has the capacity to focus on only a few innovations in the coming years, the 6 short-
listed innovations that were not prioritised have strengths and merit and remain of high interest 
to VIPS. The intention is to continue to monitor their status for future consideration. These are 
(in alphabetic order):  
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Auto-disable sharps injury protection syringes (AD-SIPs): These devices are broadly 
available and improve safety by reducing the likelihood of needlestick injury and transfer of 
bloodborne pathogens to patients, health workers and the community after vaccine 
administration. VIPS supports WHO’s intention to require use of syringes with SIP features in the 
expanded programme of immunisation in the near future.  
 
Combined vaccine vial monitor and threshold indicators (VVM-TIs): VVM-TIs are particularly 
useful for vaccines used in a controlled temperature chain (CTC). The technology offers increased 
ease of use, fewer components, and saving of staff time in comparison to current use of VVMs 
with separate TIs to monitor higher temperature exposure of vaccines used in a CTC. Their 
adoption is likely to be determined by the size of the incremental price premium.  
 
Compact prefilled auto-disable devices (CPADs): CPADs have many potential public health 
benefits, broad applicability to liquid parenteral vaccines, and proven utility in facilitating vaccine 
outreach. They have the benefits of greater ease of use, single-dose presentations, and can be 
synergistic with CTC if filled with appropriately licensed vaccines. Previous concerns regarding 
high cost may be overcome by new manufacturing techniques, including blow-fill-seal (BFS). The 
current efforts of the US government to advance and scale up BFS compact prefilled devices 
(although without AD features that would be required in LMICs) may help to advance this 
technology platform. Overall, CPADs warrant close monitoring given the potential value of this 
innovation. 
 
Dual chamber delivery devices: Dual chamber delivery devices offer some of the same safety 
benefits as MAPs since they are appropriate for vaccines that must be formulated dry. They ease 
the process of reconstitution and dosing, largely eliminate reconstitution errors, and for some 
formulations may enable vaccines to be heat-stable until immediately prior to administration. They 
can also be used with vaccines that have liquid components that require mixing. Most dual 
chamber device formats are early in development and face significant technical and 
manufacturing challenges. This innovation was not selected in this VIPS cycle primarily given the 
need to limit the number of innovations that are early in development. Future adoption is also 
likely to be determined by the eventual cost of these devices. 
 
Freeze damage resistant liquid formulations: Exposure of freeze-sensitive vaccines 
(particularly those with aluminium-salt-based adjuvants) to freezing temperatures during storage 
and distribution continues to be an important issue for countries and this was verified in the VIPS 
country consultations. The addition of low-cost excipients to these vaccines can prevent freeze-
damage. There are some technical and clinical development hurdles yet to be overcome, as well 
as potentially significant acceptability issues associated with adding an excipient. As with heat 
stability improvements, reformulating existing vaccines was flagged as a challenge and pipeline 
vaccines could represent a better opportunity. In addition, VIPS recognised that alternative 
measures exist to address the freeze exposure problem, including improved cold chain equipment 
and temperature monitoring as well as vaccine management training. The prioritisation of heat 
stable and CTC qualified vaccines also may address some challenges related to freeze sensitivity 
by enabling end users to reduce a vaccine’s exposure to the cold chain. 
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Solid dose implants: These devices have the potential to address many of the same barriers to 
immunisation as MAPs and dual chamber delivery devices, and might not be associated with the 
same degree of local reactogenicity as MAPs (though data are needed on this point). However, 
they have other drawbacks such as the need for a separate applicator and are earlier in 
development than MAPs. They were also viewed as less favourable in the VIPS country 
consultations than other innovations – including MAPs and dual chamber delivery devices – which 
also deliver dry vaccines. Solid dose implants could represent an alternative to MAPs and dual 
chamber delivery devices and manufacturers are encouraged to continue to generate new data, 
especially on country/user acceptability.  
 
Conclusion and next steps 
The VIPS partners (BMGF, GAVI, PATH, UNICEF, WHO) will now focus on defining end-to-end 
strategies including clear action plans to accelerate the advancement of the 3 prioritised 
innovations. This work will be informed by targeted consultations with technology developers and 
manufacturers to address key roadblocks and gaps to innovation development and uptake and 
will build on the ongoing efforts by VIPS partners and other stakeholders. Additionally, VIPS 
Alliance partners will work to create an enabling environment for vaccine innovation in terms of 
policy, procurement and programme implementation, and continuous learning/evaluation in 
alignment with Gavi’s 2021 to 2025 strategy.  
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1 Summary of findings of the systematic review and meta-analysis of rotavirus vaccine schedules for infants and 
children living in different mortality settings 


1.1 Effect of rotavirus vaccine schedules on mortality  


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 
1.1.1 Effect of rotavirus vaccines compared with placebo or no vaccine on 


all-cause mortality  


See Table 1 for Summary of Findings with GRADE evidence profile and plain 


language summaries; Figure 1 to 9 for analyses of rotavirus vaccines effect on 


all-cause mortality, stratified by vaccine and mortality stratum; see Appendix 1 
for details of causes of death; and Characteristics of included studies and Risk of 
bias assessments of included studies for details of the included studies. 


 


1.1.1.1 Evidence for the effect of Rotarix on all-cause mortality from low-, 
medium-, and high-mortality countries 


31 RCTs comparing Rotarix with placebo or no intervention reported on all-


cause mortality (Bangladesh1 RV1, Bangladesh2 RV1, China2 RV1, China3 RV1, 


Dominican Republic RV1, East Asia RV1, Europe1 RV1, Europe2 RV1, Finland2 
RV1, Finland3 RV1, India1 RV1, Japan1 RV1, Latin America and Finland RV1, Latin 
America1 RV1, Latin America2 RV1, Latin America3 RV1, Panama1 RV1, 


Philippines1 RV1, Philippines2 RV1, Russia RV1, Singapore1 RV1, South Africa 


and Malawi RV1, South Africa1 RV1, South Africa2 RV1, South Africa3 RV1, South 


Key findings 


➢ There is moderate to low certainty evidence of little or no difference in all-cause mortality for 2 doses Rotarix 
vaccine and for 3 doses RotaTeq vaccine compared with placebo or no intervention in low-, medium-, and high-


mortality countries  
➢ There is moderate certainty evidence of little or no difference in all-cause mortality for 3 doses Rotasiil vaccine 


compared with placebo in high-mortality countries 


➢ The evidence on all-cause mortality is very uncertain for 3 doses Rotavac vaccine compared with placebo in high-


mortality countries  
➢ There is a paucity of evidence for the effect of Rotasiil or Rotavac vaccine compared with placebo or no 


intervention on all-cause mortality in low and medium mortality countries 


➢ There is a paucity of evidence for the effect of LLR or Rotavin vaccine compared with placebo or no intervention on 
all-cause mortality in any country 


➢ There is low certainty evidence of little or no difference in all-cause mortality for 2 doses Rotarix administered with 


a shorter interval between doses compared to longer interval between doses in high-mortality countries 
➢ The evidence on all-cause mortality is very uncertain for different number of doses, for different age at first dose, 


and for co-administration of other vaccines with Rotarix or RotaTeq vaccines 


➢ There is a paucity of evidence for the effect of different schedules on all-cause mortality for LLR, Rotasiil, Rotavac, 


and Rotavin vaccines 
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Korea1 RV1, South Korea2 RV1, South Korea3 RV1, Thailand1 RV1, USA2 RV1, 


Vietnam RV1). Four observational studies (Brazil2 RV1, Brazil10 RV1, Malawi4 


RV1, USA8 RV1) reported on all-cause mortality, see Appendix 3 for narrative 
results from these studies. 


Two doses of Rotarix may result in little or no difference in all-cause mortality in 


infants after up to six months, compared with placebo in low mortality 


countries (low certainty evidence, OR 0.71, 95% CI 0.04 to 11.94, 5 RCTs, 


N=2313, Figure 1). Over two years follow-up, there was also low certainty 
evidence that two doses of Rotarix may result in little or no difference compared 


with placebo (OR 0.73, 95% CI 0.10 to 5.07, 5 RCTs, N=18,048, Figure 3).  


Two doses of Rotarix probably results in little or no difference in all-cause 


mortality in infants after up to one year, compared with placebo in medium 
mortality countries (moderate certainty evidence, OR 1.33, 95% CI 0.91 to 1.94, 
8 RCTs, N=73,710, Figure 1). The evidence was very uncertain for two years 


follow-up (very low certainty evidence, OR 0.86, 95% CI 0.29 to 2.56, 1 RCT, 


N=3333, Figure 3).  


Two doses of Rotarix probably results in little or no difference in all-cause 


mortality in infants after up to one year, compared with placebo in high 


mortality countries (moderate certainty evidence, OR 1.05, 95% CI 0.82 to 1.35, 


13 RCTs, N=79,622, Figure 2). The evidence was very uncertain for two years 


follow-up (very low certainty evidence, OR 1.00, 95% CI 0.06 to 16.05, 1 RCT, 
N=700, Figure 3). 


 


1.1.1.2 Evidence for the effect of RotaTeq on all-cause mortality from low-, 
medium-, and high-mortality countries 


14 RCTs comparing RotaTeq with placebo reported on all-cause mortality 


(Africa RV5, Bangladesh RV5, China1 RV5, China4 RV5, Europe and the Americas 


RV5, Europe RV5, Finland and the USA RV5, Finland1 RV5, Ghana RV5, Japan1 


RV5, Kenya RV5, Mali1 RV5, USA4 RV5, Vietnam RV5). 
Three doses of RotaTeq may result in little or no difference in all-cause mortality 
in infants after up to one year, compared with placebo in low mortality 
countries (low certainty evidence, OR 3.05, 95% CI 0.12 to 75.03, 4 RCTs, 


N=3267, Figure 4). For two years follow-up, there was also low certainty 


evidence that three doses of RotaTeq may result in little or no difference 


compared with placebo (OR 1.20, 95% CI 0.66 to 2.17, 2 RCTs, N=69,387, Figure 


5). 


The evidence for three doses of RotaTeq compared with placebo on all-cause 
mortality in infants after 0.5 months was very uncertain in medium mortality 


countries (very low certainty evidence, OR not estimable, no events were 


reported in 1 RCT, N=48, Figure 4). For up to two years follow-up, there was low 


certainty evidence that three doses of RotaTeq may result in little or no 
difference compared with placebo (OR 1.15, 95% CI 0.64 to 2.06, 2 RCTs, N=72, 


078, Figure 5).  


The evidence for three doses of RotaTeq compared with placebo on all-cause 


mortality in infants after 1.5 months was very uncertain in high mortality 
countries (very low certainty evidence, OR 0.51, 95% CI 0.04 to 5.92, 1 RCT, 
N=202, Figure 4). For up to two years follow-up, there was moderate certainty 


evidence that three doses of RotaTeq probably results in little or no difference 


compared with placebo (OR 0.92, 95% CI 0.67 to 1.25, 5 RCTs, N=7504, Figure 5).  


 


1.1.1.3 Evidence for the effect of Rotasiil on all-cause mortality from high 
mortality countries 


Two RCTs comparing Rotasiil with placebo reported on all-cause mortality 


(Niger SIIL, India4 SIIL). 


The evidence for three doses of Rotasiil compared with placebo on all-cause 
mortality in infants after up to one year was very uncertain in high mortality 


countries (very low certainty evidence, OR 1.23, 95% CI 0.70 to 2.17, 4091 


participants in 1 RCT, Figure 6). For up to two years follow-up, there was 
moderate certainty evidence that three doses of Rotasiil probably results in 


little or no difference compared with placebo (moderate certainty evidence, OR 


1.14, 95% CI 0.82 to 1.60, 11,586 participants in 2 RCTs, Figure 7).  


In addition, one RCT compared Rotasiil with Rotarix (India SIIL-RV1). There were 
no deaths in the Rotasiil group (0/1123) and one death (1/374) in the Rotarix 
group (very low certainty evidence, OR 0.11, 95% CI 0.00 to 2.73). 
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1.1.1.4 Evidence for the effect of Rotavac on all-cause mortality from high 
mortality countries  


Two RCTs comparing Rotavac with placebo reported on all-cause mortality 


(India3 VAC, India4 VAC).  


The evidence for three doses of Rotavac compared with placebo on all-cause 


mortality in infants after one year was very uncertain in high mortality 
countries (very low certainty evidence, OR 3.69, 95% CI 0.20 to 66.88, 1 RCT, 


N=1356, Figure 8). At two years follow-up, the evidence was also very uncertain 


(OR 0.83, 95% CI 0.46 to 1.50, 1 RCT, N=6799, Figure 9).  


In addition, one RCT compared Rotavac with Rotarix (India VAC-RV1). There 


were no deaths in either group (very low certainty evidence, OR not estimable, 


no events, 464 participants). 


 


1.1.1.5 Gaps in the evidence 


There are no RCTs on LLR and Rotavin that report on all-cause mortality in any 


country.  


There are no RCTs on Rotavac and Rotasiil that report on all-cause mortality in 


low- and medium mortality countries. 


 


Table 1: Summary of Findings for rotavirus vaccines versus placebo or no vaccine on all-cause mortality in infants and children in different mortality settings 


Vaccine 


follow-up 


Child 


mortality 


rate 


Plain language summary 


Illustrative comparative risks* (95% CI) 
Relative effect (95% CI) 


Nº of participants & studies 


Certainty of the 


evidence 


(GRADE) 


Assumed risk Corresponding risk 


Placebo Rotavirus vaccine 


Rotarix (RV1) 


 


follow-up: 1 


month to one 


year 


 


see Figure 1 and 


2 


Low 


mortality 


countries 


The evidence suggests that two doses of 


Rotarix may result in little or no difference in 


all-cause mortality compared with placebo in 


low mortality countries at one-year follow-up. 


13 per 10,000 
9 per 10,000 


(1 to 154) 
OR 0.71 (0.04 to 11.94) 


2313 participants in 5 RCTs 


 
LOW1 
due to serious 


imprecision 
RD: 4 fewer with Rotarix (95% CI: from 12 


fewer to 141 more) per 10,000 participants 


Medium 


mortality 


countries 


Two doses of Rotarix probably results in little or 


no difference in all-cause mortality compared 


with placebo in medium mortality countries at 


one-year follow-up.  


13 per 10,000 
18 per 10,000 


(12 to 26) OR 1.33 (0.91 to 1.94) 


73,710 participants in 8 RCTs 


 
MODERATE2 
due to imprecision RD: 4 more with Rotarix (95% CI: from 1 


fewer to 13 more) per 10,000 participants 


High 


mortality 


countries 


Two doses of Rotarix probably results in little or 


no difference in all-cause mortality compared 


with placebo in high mortality countries at one-


year follow-up. 


28 per 10,000 
29 per 10,000 


(23 to 38) 
OR 1.05 (0.82 to 1.35) 


79,622 participants in 13 RCTs 


 
MODERATE2 
due to imprecision RD: 1 more with Rotarix (95% CI: from 5 


fewer to 10 more) per 10,000 participants 


Rotarix (RV1) 


 


The evidence suggests that two doses of 


Rotarix may result in little or no difference in 
4 per 10,000 


3 per 10,000 


(0 to 20) 


OR 0.73 (0.10 to 5.07) 


18,048 participants in 5 RCTs 


 
LOW1 
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follow-up: up to 


two years 


 


see Figure 3  


Low 


mortality 


countries 


all-cause mortality compared with placebo in 


low mortality countries at two-year follow-up. 
RD: 1 fewer with Rotarix (95% CI: from 4 


fewer to 16 more) per 10,000 participants 


due to serious 


imprecision 


Medium 


mortality 


countries 


The evidence is very uncertain about the effect 


of two doses of Rotarix compared with placebo 


on all-cause mortality in medium mortality 


countries at two-year follow-up due to 


indirectness and serious imprecision. 


42 per 10,000 
36 per 10,000 


(12 to 107) 
OR 0.86 (0.29 to 2.56) 


3333 participants in 1 RCT 


 
VERY LOW1,3 
due to 


indirectness and 


serious 


imprecision 


RD: 6 fewer with Rotarix (95% CI: from 30 


fewer to 66 more) per 10,000 participants 


High 


mortality 


countries 


The evidence is very uncertain about the effect 


of two doses of Rotarix compared with placebo 


on all-cause mortality in high mortality 


countries at two-year follow-up due to 


indirectness and serious imprecision. 


29 per 10,000 
29 per 10,000 


(2 to 459) 
OR 1.00 (0.06 to 16.05) 


700 participants in 1 RCT 


 
VERY LOW1,4 
due to 


indirectness and 


serious 


imprecision 


RD: no difference with Rotarix (95% CI: 


from 27 fewer to 430 more) per 10,000 


participants 


RotaTeq (RV5) 


 


follow-up: up to 


one year 


 


see Figure 4 


Low 


mortality 


countries 


The evidence suggests that three doses of 


RotaTeq may result in little or no difference in 


all-cause mortality compared with placebo in 


medium mortality countries at one-year follow-


up. 


Not estimable** 


0/1356 (0%) 


Not estimable** 


1/1911 (0.05%) 
OR 3.05 (0.12 to 75.03) 


3267 participants in 4 RCTs 


 
LOW1 
due to serious 


imprecision RD: Not estimable** 


Medium 


mortality 


countries 


The evidence is very uncertain about the effect 


of three doses of RotaTeq compared with 


placebo on all-cause mortality in medium 


mortality countries at one-year follow-up; there 


were no deaths reported in an RCT with a very 


small sample size. 


Not estimable, no 


events 


Not estimable, no 


events 
OR not estimable, no events 


48 participants in 1 RCT − 


RD: Not estimable, no events 


High 


mortality 


countries 


The evidence is very uncertain about the effect 


of three doses of RotaTeq compared with 


placebo on all-cause mortality in high mortality 


countries at one-year follow-up due to risk of 


bias and serious imprecision. 


194 per 10,000 
99 per 10,000 


(8 to 1050) 
OR 0.51 (0.04 to 5.92) 


202 participants in 1 RCT 


 
VERY LOW1,5 
due to risk of bias 


and serious 


imprecision 


RD: 95 fewer with RotaTeq (95% CI: from 


186 fewer to 955 more) per 10,000 


participants 


RotaTeq (RV5) 


 


The evidence suggests three doses of RotaTeq 


may result in little or no difference in all-cause 
6 per 10,000 


7 per 10,000 


(4 to 13) 


OR 1.20 (0.66 to 2.17) 


69,387 participants in 2 RCTs 


 
LOW1 
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follow-up: up to 


two years 


 


see Figure 5 


Low 


mortality 


countries 


mortality compared with placebo in low 


mortality countries at two-year follow-up. 
RD: 1 more with RotaTeq (95% CI: from 2 


fewer to 7 more) per 10,000 participants 


due to serious 


imprecision 


Medium 


mortality 


countries 


The evidence suggests three doses of RotaTeq 


may result in little or no difference in all-cause 


mortality compared with placebo in medium 


mortality countries at two-year follow-up. 


6 per 10,000 
7 per 10,000 


(4 to 12) OR 1.15 (0.64 to 2.06) 


72,078 participants in 2 RCTs 


 
LOW1 
due to serious 


imprecision 
RD: 1 more with RotaTeq (95% CI: from 2 


fewer to 6 more) per 10,000 participants 


High 


mortality 


countries 


Three doses of RotaTeq probably results in 


little or no difference in all-cause mortality 


compared with placebo in infants in high 


mortality countries at two-year follow-up. 


229 per 10,000 
211 per 10,000 


(154 to 286) OR 0.92 (0.67 to 1.25) 


7504 participants in 5 RCTs 


 
MODERATE2 
due to imprecision RD: 18 fewer with RotaTeq (95% CI: from 76 


fewer to 57 more) per 10,000 participants 


Rotasiil 


 


follow-up: up to 1 


year 


 


see Figure 6 


High 


mortality 


countries 


The evidence is very uncertain about the effect 


of three doses of Rotasiil compared with 


placebo on all-cause mortality in high mortality 


countries at one-year follow-up due to 


indirectness and serious imprecision. 


107 per 10,000 
132 per 10,000  


(75 to 233) 
OR 1.23 (0.70 to 2.17) 


4091 participants in 1 RCT 


 
VERY LOW1,4 
due to 


indirectness and 


serious 


imprecision 


RD: 25 more with Rotasiil (95% CI: from 32 


fewer to 126 more) per 10,000 participants 


Rotasiil 


 


follow-up: up to 2 


years 


 


see Figure 7 


High 


mortality 


countries 


Three doses of Rotasiil probably results in little 


or no difference in all-cause mortality 


compared with placebo in high mortality 


countries at two-year follow-up. 


112 per 10,000 
128 per 10,000 


(92 to 179) 
OR 1.14 (0.82 to 1.60) 


11,586 participants in 2 RCTs 


 
MODERATE2 


due to imprecision RD: 16 more with Rotasiil (95% CI: from 20 


fewer to 67 more) per 10,000 participants 


Rotavac 


 


follow-up: 1 year 


 


see Figure 8 


High 


mortality 


countries 


The evidence is very uncertain about the effect 


of three doses of Rotavac compared with 


placebo on all-cause mortality in high mortality 


countries at one-year follow-up due to 


indirectness and serious imprecision. 


Not estimable** 


0/339 (0%) 


Not estimable** 


5/1017 (0.5%) 
OR 3.69 (0.20 to 66.88) 


1356 participants in 1 RCT 


 
VERY LOW1,4 
due to 


indirectness and 


serious 


imprecision 


RD: Not estimable** 


Rotavac 


 


The evidence is very uncertain about the effect 


of three doses of Rotavac compared with 
79 per 10,000  


66 per 10,000 


(37 to 119)  


OR 0.83 (0.46 to 1.50) 


6799 participants in 1 RCT 


 
VERY LOW1,4 
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follow-up: 2 


years 


 


see Figure 9 


High 


mortality 


countries 


placebo on all-cause mortality in high mortality 


countries at two years follow-up due to 


indirectness and serious imprecision. 


RD: 13 fewer with Rotavac (95% CI: from 43 


fewer to 40 more) per 10,000 participants 


due to 


indirectness and 


serious 


imprecision 


Rotavin No studies were identified that reported on this outcome. 


LLR No studies were identified that reported on this outcome. 


CI=confidence interval, OR=odds ratio, RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline), RV5=pentavalent rotavirus vaccine RotaTeq® (Merck), RCT=randomised controlled 


trial, RD=risk difference, LLR=Lanzhou lamb rotavirus vaccine 


* The basis for the assumed risk is the placebo group risk. The corresponding risk (and its 95% CI) is based on the assumed risk in the placebo group and the relative effect of the 


intervention (and its 95% CI).  **Assumed risk is not estimable because there were no events in the control group; the event rate is presented instead. 


 
1 Downgraded by two levels for serious imprecision: very few events and wide 95% CIs around both relative and absolute effects that include appreciable harm and appreciable benefit. 
2 Downgraded by one level for imprecision: wide CIs that include no effect as well as either appreciable benefit or appreciable harm.  
3 Downgraded by one level for indirectness: single trial conducted in one country, so estimate may not apply to other medium-mortality countries. 
4 Downgraded by one level for indirectness: single trial conducted in one country, so estimate may not apply to other high-mortality countries. 
5 Downgraded by one level for risk of bias: included trial at unclear risk of selection, performance, and detection bias.  
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Figure 1: Analysis of RCTs for the effect of Rotarix (RV1) versus placebo or no intervention on all-cause mortality in infants in low and medium mortality 


countries, up to one year follow up  
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Three multi-centre trials were performed in more than one mortality stratum and contributed to more than one stratum (Latin America and Finland RV1, Latin America1 RV1, 


Latin America3 RV1). Latin America and Finland RV1 was conducted in one low mortality country (Finland) and 11 Latin American countries, four of them with high mortality rate (Dominican Republic, 


Honduras, Nicaragua, Venezuela), and the rest in countries with medium mortality rate; we included this study for the medium and high strata but not for the low stratum. Participants in Europe2 RV1 were 


pre-term infants. Participants in Panama1 RV1 were administered 3 doses Rotarix. Horizontal axis represents effect estimate comparing groups of children receiving Rotarix vs. placebo or no intervention; 


vertical line through 1 shows no difference in mortality between groups. Black diamonds represent point estimates of odds ratios combined using random effects meta-analysis; horizontal black line 


represents 95% confidence interval; points to the left of the vertical black line show a beneficial effect of Rotarix (fewer deaths with RV1), points to the right of the line show a detrimental effect of Rotarix 


(more deaths with RV1); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; OR=odds ratio; RV1= monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline); EPI=Expanded 


Programme on Immunization; OPV=oral polio vaccine. 
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Figure 2: Analysis of RCTs for the effect of Rotarix (RV1) versus placebo or no intervention on all-cause mortality in infants and children in high mortality 


countries, up to one year follow up 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Three multi-centre trials were performed in more than one mortality stratum and contributed to more than one stratum (Latin America and Finland RV1, Latin America1 RV1, 


Latin America3 RV1). Latin America and Finland RV1 was conducted in one low mortality country (Finland) and 11 Latin American countries, four of them with high mortality rate (Dominican Republic, 


Honduras, Nicaragua, Venezuela), and the rest in countries with medium mortality rate; we included this study for the medium and high strata but not for the low stratum. Participants in South Africa2 RV1 


and some of the participants in South Africa and Malawi RV1 were HIV positive. A complimentary dose of Rotarix was administered to all infants enrolled in Dominican Republic RV1 (both study groups) who 


were aged less than 6 months at the last dose (week 13) as a benefit to the placebo group for participation in the study. Horizontal axis represents effect estimate comparing groups of children receiving 


Rotarix vs. placebo or no intervention; vertical line through 1 shows no difference in mortality between groups. Black diamonds represent point estimates of odds ratios combined using random effects 


meta-analysis; horizontal black line represents 95% confidence interval; points to the left of the vertical black line show a beneficial effect of Rotarix (fewer deaths with RV1), points to the right of the line 


show a detrimental effect of Rotarix (more deaths with RV1); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; OR=odds ratio; RV1= monovalent rotavirus vaccine Rotarix® 


(GlaxoSmithKline); EPI=Expanded Programme on Immunization; IPV=inactivated polio vaccine; OPV=oral polio vaccine. 
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Figure 3: Analysis of RCTs for the effect of Rotarix (RV1) versus placebo or no intervention on all-cause mortality in infants and children in low, medium, and 
high mortality countries, up to two years follow-up 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing groups of children receiving Rotarix vs. placebo or no intervention; vertical line through 1 shows no difference in mortality 


between groups. Black diamonds represent point estimates of odds ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to the left of the 


vertical black line show a beneficial effect of Rotarix (fewer deaths with RV1), points to the right of the line show a detrimental effect of Rotarix (more deaths with RV1); I2 value is the level of statistical 


heterogeneity between trials. CI=confidence interval; OR=odds ratio; RV1= monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline); EPI=Expanded Programme on Immunization; OPV=oral polio vaccine. 
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Figure 4: Analysis of RCTs for the effect of RotaTeq (RV5) versus placebo on all-cause mortality in infants and children in low, medium, and high mortality 
countries, up to one-year follow-up 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Participants in Africa RV5 were HIV positive or HIV exposed infants in Botswana, Tanzania, Zambia, and Zimbabwe. Horizontal axis represents effect estimate comparing groups 


of children receiving RotaTeq vs. placebo or no intervention; vertical line through 1 shows no difference in mortality between groups. Black diamonds represent point estimates of odds ratios combined 


using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to the left of the vertical black line show a beneficial effect of RotaTeq (fewer deaths with RotaTeq), 


points to the right of the line show a detrimental effect of RotaTeq (more deaths with RotaTeq); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; OR=odds ratio; 


RV5=pentavalent rotavirus vaccine RotaTeq® (Merck); EPI=Expanded Programme on Immunization; IPV=inactivated polio vaccine; OPV=oral polio vaccine. 
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Figure 5: Analysis of RCTs for the effect of RotaTeq (RV5) versus placebo on all-cause mortality in infants and children in low, medium, and high mortality 
countries, up to two years follow-up 


Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Europe and the Americas RV5 was conducted in European and Latin American low and medium mortality countries, but also in high mortality Guatemala; we included this study 


for the low- and medium mortality strata but not for the high mortality stratum. Horizontal axis represents effect estimate comparing groups of children receiving RotaTeq vs. placebo or no intervention; 


vertical line through 1 shows no difference in mortality between groups. Black diamonds represent point estimates of odds ratios combined using random effects meta-analysis; horizontal black line 


represents 95% confidence interval; points to the left of the vertical black line show a beneficial effect of RotaTeq (fewer deaths with RotaTeq), points to the right of the line show a detrimental effect of 


RotaTeq (more deaths with RotaTeq); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; OR=odds ratio; RV5=pentavalent rotavirus vaccine RotaTeq® (Merck); 


EPI=Expanded Programme on Immunization; IPV=inactivated polio vaccine; OPV=oral polio vaccine. 
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Figure 6: Analysis of RCTs for the effect of Rotasiil versus placebo on all-cause mortality in infants and children in high mortality countries, up to one year 


follow-up 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing groups of children receiving Rotasiil vs. placebo or no intervention; vertical line through 1 shows no difference in mortality 


between groups. Black diamonds represent point estimates of odds ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to the left of the 


vertical black line show a beneficial effect of Rotasiil (fewer deaths with Rotasiil), points to the right of the line show a detrimental effect of Rotasiil (more deaths with Rotasiil); I2 value is the level of 


statistical heterogeneity between trials. CI=confidence interval; OR=odds ratio; SIIL= pentavalent (G1-G4 and G9) bovine-human reassortant rotavirus vaccine Rotasiil (Serum Institute of India Ltd); 


EPI=Expanded Programme on Immunization; OPV=oral polio vaccine. 
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MODERATE 
 


Figure 7: Analysis of RCTs for the effect of Rotasiil versus placebo on all-cause mortality in infants and children in high mortality countries, one to two years 


follow-up 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing groups of children receiving Rotasiil vs. placebo or no intervention; vertical line through 1 shows no difference in mortality 


between groups. Black diamonds represent point estimates of odds ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to the left of the 


vertical black line show a beneficial effect of Rotasiil (fewer deaths with Rotasiil), points to the right of the line show a detrimental effect of Rotasiil (more deaths with Rotasiil); I2 value is the level of 


statistical heterogeneity between trials. CI=confidence interval; OR=odds ratio; SIIL= pentavalent (G1-G4 and G9) bovine-human reassortant rotavirus vaccine Rotasiil (Serum Institute of India Ltd); DTP-HB-


Hib = diptheria, tetanus toxoids and pertussis + hepatitis B + haemophilus influenzae type b vaccine; EPI=Expanded Programme on Immunization; OPV=oral polio vaccine. 
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VERY LOW  


Figure 8: Analysis of RCTs for the effect of Rotavac versus placebo on all-cause mortality in infants and children in high mortality countries, up to one year 


follow-up 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing groups of children receiving Rotavac vs. placebo or no intervention; vertical line through 1 shows no difference in mortality 


between groups. Black diamonds represent point estimates of odds ratios; horizontal black line represents 95% confidence interval; points to the left of the vertical black line show a beneficial effect of 


Rotavac (fewer deaths with Rotavac), points to the right of the line show a detrimental effect of Rotavac (more deaths with Rotavac). CI=confidence interval; OR=odds ratio; VAC=monovalent (G9 P[11]) 


human rotavirus vaccine Rotavac (Bharat); EPI=Expanded Programme on Immunization; OPV=oral polio vaccine. 
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VERY LOW  


Figure 9: Analysis of RCTs for the effect of Rotavac versus placebo on all-cause mortality in infants and children in high mortality countries, one to two years 


follow-up 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing groups of children receiving Rotavac vs. placebo or no intervention; vertical line through 1 shows no difference in mortality 


between groups. Black diamonds represent point estimates of odds ratios; horizontal black line represents 95% confidence interval; points to the left of the vertical black line show a beneficial effect of 


Rotavac (fewer deaths with Rotavac), points to the right of the line show a detrimental effect of Rotavac (more deaths with Rotavac). CI=confidence interval; OR=odds ratio; VAC=monovalent (G9 P[11]) 


human rotavirus vaccine Rotavac (Bharat); EPI=Expanded Programme on Immunization; OPV=oral polio vaccine. 
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1.1.2  Effect of different number of rotavirus vaccine doses on all-cause 
mortality 


See Table 2 for Summary of Findings with GRADE evidence profile and plain 


language summaries; Figures 10 to 11 for analyses of the effect of different 
number of rotavirus vaccine doses on all-cause mortality, stratified by vaccine 


and mortality stratum; Appendix 1 for details of causes of death; and 
Characteristics of included studies and Risk of bias assessments of included 


studies for more details on the included studies. 


 


1.1.2.1 Evidence for the effect of 3 versus 2 doses Rotarix on all-cause 
mortality from medium- and high-mortality countries  


Four RCTs comparing three versus two doses Rotarix reported on all-cause 
mortality (Bangladesh3 RV1, Ghana1 RV1, Latin America1 RV1, South Africa3 


RV1). 


The evidence comparing three doses with two doses Rotarix on all-cause 


mortality in infants at one-year follow-up in medium mortality countries is 
very uncertain (very low certainty evidence, OR not estimable, no deaths were 


reported, 1 RCT, N=474, Figure 10).  


In high mortality countries at up to one-year follow-up, the evidence is also 


very uncertain (very low certainty evidence, OR 0.56, 95% CI 0.08 to 3.81, 4 RCTs, 


N=1788, Figure 10).  


 


1.1.2.2 Evidence for the effect of 4 versus 3 doses RotaTeq on all-cause 
mortality from high-mortality countries  


The evidence comparing four doses with three doses RotaTeq on all-cause 


mortality in infants at three months follow-up in high mortality countries is 


very uncertain (very low certainty evidence, OR not estimable, no deaths were 
reported, 1 RCT, N=600, Figure 11). 


 


1.1.2.3 Gaps in the evidence 


There are no RCTs on LLR, Rotasiil, Rotavac, or Rotavin comparing different 
number of doses on all-cause mortality in any country.  


There are no RCTs on Rotarix comparing different number of doses on all-cause 
mortality from low mortality countries.  


There are no RCTs on RotaTeq comparing different number of doses on all-
cause mortality from low- and medium mortality countries.


 


Table 2: Summary of findings for different number of doses of rotavirus vaccines on all-cause mortality in infants and children in different mortality settings 


Vaccine 


Follow-up 


Child 


mortality 


rate 


Plain language summary 


Illustrative comparative risks* (95% CI) 
Relative effect (95% CI) 


Nº of participants & 


studies 


Certainty of the 


evidence 


(GRADE) 


Assumed risk Corresponding risk 


Fewer doses More doses 


Rotarix (RV1) 


 


 


follow-up: up to 


one year 


 


See Figure 10 


Medium 


mortality 


countries 


The evidence is very uncertain about the effect of 


three doses of Rotarix (last dose administered at 24 


weeks) compared with two doses of Rotarix on all-


cause mortality at one-year follow-up due to 


serious risk of bias and serious imprecision. 


Not estimable** Not estimable** 
OR Not estimable** 


474 participants in 1 RCT 


 
VERY LOW1,2 
due to serious risk of 


bias and serious 


imprecision 
RD: Not estimable** 


The evidence is very uncertain about the effect of 


three doses of Rotarix (last dose administered at 
27 per 10,000 


15 per 10,000 


(2 to 102) 
OR 0.56 (0.08 to 3.81) 


 
VERY LOW3,4 


6.2_Rota


SAGE October 2020 meeting







29                                                                                              Rotavirus vaccine schedules – 2020 update for the WHO [redacted version] 
 


Cochrane Response is operated by The Cochrane Collaboration. Registered in England as a company limited by guarantee No. 03044323 Charity Number 1045921. VAT registration number GB 718 2127 49. Registered office: St Albans House, 57-59 Haymarket, London 


SW1Y 4QX United Kingdom 


High 


mortality 


countries 


14-40 weeks) compared with two doses of Rotarix 


on all-cause mortality at up to one-year follow-up 


due to risk of bias and serious imprecision. 


RD: 12 fewer with Rotarix (95% CI: from 


25 fewer to 75 more) per 10,000 


participants 


1,788 participants in 4 


RCTs 


due to risk of bias and 


serious imprecision 


RotaTeq (RV5) 


 


follow-up: 3 


months 


 


See Figure 11 


High 


mortality 


countries 


The evidence is very uncertain about the effect of 


four doses of RotaTeq (last dose administered at 9-


11 months) compared with three doses of RotaTeq 


on all-cause mortality at three-month follow-up 


due to serious imprecision and indirectness. 


Not estimable** Not estimable** 


OR Not estimable** 


600 participants in 1 RCT 


 
VERY LOW2,5 
due to serious 


imprecision and 


indirectness 
RD: Not estimable** 


Rotasiil No studies were identified that reported on this outcome. 


Rotavac No studies were identified that reported on this outcome. 


Rotavin No studies were identified that reported on this outcome. 


LLR No studies were identified that reported on this outcome. 


CI=confidence interval, OR=odds ratio, RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline), RV5=pentavalent rotavirus vaccine RotaTeq® (Merck), RCT=randomised controlled 


trial, RD=risk difference, LLR=Lanzhou lamb rotavirus vaccine 


* The basis for the assumed risk is the fewer doses group risk. The corresponding risk (and its 95% CI) is based on the assumed risk in the fewer doses group and the relative effect of the 


intervention (and its 95% CI).    **Effects were not estimable because no events were reported. 


 
1 Downgraded by two levels for risk of bias: participants in this comparison were not randomised, they were taken from two separate cohorts that were not recruited at the same time 


and no adjustment for confounding was made.           
2 Downgraded by two levels for serious imprecision: no events were reported. 
3 Downgraded by one level for risk of bias: most studies in the analysis are at high risk of bias for domains that could influence the results.  
4 Downgraded by two levels for serious imprecision: very few events and wide 95% CIs around both relative and absolute effects that include appreciable harm and appreciable benefit. 
5 Downgraded by one level for indirectness: single trial conducted in one country, so estimate may not apply to other high-mortality countries. 
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VERY LOW 
 


 


 
 


 
 
 
VERY LOW 


Figure 10: Analyses of RCTs for 3 doses versus 2 doses Rotarix (RV1) on all-cause mortality in infants in medium and high mortality countries, up to one-year 
follow-up 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Three versus two doses was not a direct randomised comparison for Latin America1 RV1; the two-dose cohort was enrolled at a separate time from the three-dose cohort. 


Horizontal axis represents effect estimate comparing groups of children receiving three doses vs. two doses; vertical line through 1 shows no difference in mortality between groups. Black diamonds 


represent point estimates of odds ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to the left of the vertical black line show a beneficial 


effect of three doses (fewer deaths with three doses), points to the right of the line show a detrimental effect of three doses (more deaths with three doses); I2 value is the level of statistical heterogeneity 


between trials. CI=confidence interval; OR=odds ratio; RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline); EPI=Expanded Programme on Immunization; OPV=oral polio vaccine; MR=measles and 


rubella vaccine. 
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VERY LOW  


 
Study 


Publication 


year 


Length of 


follow-up 
Age at additional dose 


Other vaccines co-administered with 


additional dose 


Events/total 


4 doses 3 doses 


 
Mali2 RV5 2018 3 months 9-11 months 


Measles vaccine, yellow fever vaccine, 
meningococcal A conjugate vaccine with or 
without RotaTeq 


0/300 0/300  


   Total: 0/300 0/300 


     


Figure 11: Analyses of RCTs for 4 doses versus 3 doses RotaTeq (RV5) on all-cause mortality in infants in high mortality countries at 3 months follow-up 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). RV5=pentavalent rotavirus vaccine RotaTeq® (Merck). 


 


 


1.1.3 Effect of age at first rotavirus vaccine dose on all-cause mortality 


See Table 3 for Summary of Findings with GRADE evidence profiles and plain 


language summaries; Figure 12 and 13 for analyses of the effect of age at first 


rotavirus vaccine dose on all-cause mortality, stratified by vaccine and mortality 
stratum; Appendix 1 for details of causes of death; and Characteristics of 
included studies and Risk of bias assessments of included studies for more 


details on the included studies. 


 


1.1.3.1 Evidence for the effect of younger versus older age at first Rotarix dose 
on all-cause mortality from low- and high-mortality countries 


Three RCTs comparing younger versus older age at first Rotarix dose reported 


on all-cause mortality (Ghana1 RV1, Philippines2 RV1, USA3 RV1).  


The evidence is very uncertain on the effect of administering the first dose 


Rotarix to younger (9 weeks) infants compared with older (13 weeks) infants on 
all-cause mortality at seven month follow-up in low mortality countries (very 
low certainty evidence, OR not estimable, no deaths were reported, 1 RCT, 


N=480, Figure 12).  


In high mortality countries, the evidence is also very uncertain on 
administering the first dose Rotarix to younger (6-7 weeks) infants compared 


with older (10-11 weeks) infants on all-cause mortality at one month follow-up 


(very low-certainty evidence, OR 0.33, 95% CI 0.03 to 3.24, 2 RCTs, N=585, Figure 


12). 


 


1.1.3.2 Evidence for the effect of younger versus older age at first RotaTeq 
dose on all-cause mortality from low mortality countries  


One RCT comparing younger versus older age at first RotaTeq dose reported on 


all-cause mortality (Finland2 RV5).  


The evidence is very uncertain on the effect of administering the first dose of 


RotaTeq to younger (7 weeks) infants compared with older (11 weeks) infants 


on all-cause mortality at up to one year follow-up in low mortality countries 
(very low certainty evidence, OR not estimable, no deaths reported, 1 RCT, 
N=238, Figure 13).  
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1.1.3.3 Gaps in the evidence 


There are no RCTs on LLR, Rotasiil, Rotavac, or Rotavin that compare 
administering the first dose to younger compared with older infants on all-


cause mortality in any country.  


There are no RCTs on Rotarix that compare administering the first dose to 


younger compared with older infants on all-cause mortality in medium 


mortality countries.  


There are no RCTs on RotaTeq that compare administering the first dose to 
younger compared with older infants on all-cause mortality in medium- and 


high mortality countries. 


 


Table 3: Summary of findings for younger versus older age at first rotavirus vaccine dose on all-cause mortality in infants and children in different mortality 


settings  


Vaccine 


follow-up 


Child 


mortality 


rate 


Plain language summary 


Illustrative comparative risks* (95% 


CI) Relative effect (95% 


CI) 


Nº of participants & 


studies 


Certainty of the 


evidence 


(GRADE) 


Assumed risk 
Corresponding 


risk 


Older at 1st dose 
Younger at 1st 


dose 


Rotarix (RV1) 


 


 
follow-up: up to 
one year 
 
see Figure 12 


Low mortality 


countries 


The evidence is very uncertain about the effect of two 


doses of Rotarix with the first dose administered at a 


younger age (9 weeks) compared with an older age (13 


weeks) on all-cause mortality at 7 months follow-up due 


to risk of bias and serious imprecision.  


Not estimable** Not estimable** OR not estimable** 


480 participants in 1 


RCT 


 
VERY LOW1,2 
due to risk of bias and 


serious imprecision RD: Not estimable** 


High mortality 


countries 


The evidence is very uncertain about the effect of two 


doses of Rotarix with the first dose administered at a 


younger age (6 - 7  weeks) compared with an older age (10 


- 11 weeks) on all-cause mortality at up to 7 months 


follow up due to risk of bias and serious imprecision.  


68 per 10,000 
22 per 10,000 (2 


to 220) OR 0.33 (0.03 to 3.24) 


585 participants in 2 


RCT 


 
VERY LOW1,3 
due to risk of bias and 


serious imprecision 


RD: 45 fewer with younger age (95% CI: 


from 66 fewer to 149 more) per 10,000 


participants 


RotaTeq (RV5)  


 


follow-up: up to 


one year 


 


see Figure 13 


Low mortality 


countries 


The evidence is very uncertain about the effect of three 


doses of RotaTeq with the first dose administered at a 


younger age (7 weeks) compared with an older age (11 


weeks) on all-cause mortality at one-month follow-up due 


to risk of bias and serious imprecision. 


Not estimable** Not estimable** 


OR not estimable** 


238 participants in 1 


RCT 


 
VERY LOW2,4 


due to risk of bias and 


serious imprecision RD: Not estimable** 


Rotasiil No studies were identified that reported on this outcome. 


Rotavac No studies were identified that reported on this outcome. 
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Rotavin No studies were identified that reported on this outcome. 


LLR No studies were identified that reported on this outcome. 


CI=confidence interval, OR=odds ratio, RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline), RV5=pentavalent rotavirus vaccine RotaTeq® (Merck); RCT=randomised controlled 


trial, LLR=Lanzhou lamb rotavirus vaccine, RD=risk difference. 


* The basis for the assumed risk is the older age at first dose group risk. The corresponding risk (and its 95% CI) is based on the assumed risk in the older age group and the relative effect 


of the intervention (and its 95% CI).  **Effects were not estimable because no events were reported. 
1 Downgraded by one level for risk of bias: open label trial at risk of performance- and detection-bias.  
2 Downgraded by two levels for serious imprecision: no events were reported, and sample size was very small. 
3 Downgraded by two levels for serious imprecision: very few events and wide 95% CIs around both relative and absolute effects that include appreciable harm and appreciable benefit. 
4 Downgraded by one level for risk of bias: included trial at unclear risk of selection bias and high risk of performance- and detection bias. 
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VERY LOW 
 


 
 


 


 
VERY LOW 
 


Figure 12: Analyses of RCTs for younger versus older age at first Rotarix (RV1) dose on all-cause mortality in infants in low and high mortality countries, up to 
one-year follow-up 


Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing groups of infants receiving first dose of Rotarix (RV1) at younger age vs. infants receiving first dose of Rotarix at older age; 


vertical line through 1 shows no difference in mortality between groups. Black diamonds represent point estimates of odds ratios combined using random effects meta-analysis; horizontal black line 


represents 95% confidence interval; points to the left of the vertical black line show a beneficial effect of younger age (fewer deaths with younger age), points to the right of the line show a detrimental effect 


of younger age (more deaths with younger age); I2 value is the level of statistical heterogeneity between trials. CI= confidence interval; OR=odds ratio; RV1=monovalent rotavirus vaccine Rotarix® 


(GlaxoSmithKline); EPI=Expanded Programme on Immunization. 
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Study Year Follow-up Age at first dose 
Events/participants 


younger older 


Finland2 RV5 2011 1 month 6-7 versus 10-11 weeks 0/122 0/116 


      
 


 


 
VERY LOW 


Figure 13: Analyses of RCTs for younger versus older age at first RotaTeq (RV5) dose on all-cause mortality in infants in low mortality countries, up to one-year 
follow-up 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal 


mortality (https://childmortality.org/). RV5=pentavalent rotavirus vaccine RotaTeq® (Merck). 


 


 


 


1.1.4 Effect of interval between rotavirus vaccine doses on all-cause 
mortality 


See Table 4 for Summary of Findings with GRADE evidence profiles and plain 
language summaries; Figure 14 for analyses of the effect of different duration of 


interval between rotavirus vaccine doses on all-cause mortality, stratified by 


vaccine and mortality stratum; Appendix 1 for details of causes of death; and 


Characteristics of included studies and Risk of bias assessments of included 


studies for more details on the included studies. 


 


1.1.4.1 Evidence for the effect of shorter versus longer interval between Rotarix 
doses on all-cause mortality from high mortality countries  


Two RCTs comparing shorter versus longer interval between Rotarix doses 
reported on all-cause mortality (Philippines2 RV1, Vietnam RV1).  


Administering Rotarix with a shorter duration interval (4 weeks) versus a longer 


duration interval (8 weeks) between doses in infants may result in little or no 
difference in all-cause mortality at one-month follow-up in high mortality 


countries (low-certainty evidence, OR 2.96, 95% CI 0.12 to 73.22, 2 RCTs, N=560, 
Figure 14).  


 


1.1.4.2 Gaps in the evidence 


There are no RCTs on LLR, Rotasiil, RotaTeq, Rotavac, or Rotavin comparing 


duration of interval between rotavirus vaccine doses on all-cause mortality in 


any country.  


There are no RCTs on Rotarix comparing duration of interval between rotavirus 


vaccine doses on all-cause mortality from low- and medium mortality countries.  
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Table 4: Summary of findings for shorter versus longer interval between rotavirus vaccine doses on all-cause mortality in infants and children in different 


mortality settings 


Vaccine 


follow-up 


Child 


mortality 


rate 


Plain language summary 


Illustrative comparative risks* (95% CI) 
Relative effect (95% CI) 


Nº of participants & 


studies 


Certainty of 


the evidence 


(GRADE) 


Assumed risk 
Corresponding 


risk 


8-week interval 4-week interval 


Rotarix (RV1) 


 


follow-up: one 


month 


 


see Figure 14 


High 


mortality 


countries 


The evidence suggests that two doses of Rotarix 


administered with a shorter interval between doses (4 


weeks) compared with a longer interval between doses (8 


weeks) may result in little or no difference in all-cause 


mortality at one-month follow-up. 


Not estimable** 


0/276 (0%) 


Not estimable** 


1/ 284 (0.35%) 
OR 2.96 (0.12 to 73.22) 


560 participants in 2 RCTs 


 


LOW1
 


due to serious 


imprecision RD: Not estimable** 


RotaTeq (RV5) No studies were identified that reported on this outcome. 
Rotasiil No studies were identified that reported on this outcome. 
Rotavac No studies were identified that reported on this outcome. 
Rotavin No studies were identified that reported on this outcome. 
LLR No studies were identified that reported on this outcome. 


CI=confidence interval, OR=odds ratio, RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline), RV5=pentavalent rotavirus vaccine RotaTeq® (Merck), RCT=randomised controlled 


trial, RD=risk difference, LLR=Lanzhou lamb rotavirus vaccine. 


* The basis for the assumed risk is the 8-week interval group risk. The corresponding risk (and its 95% CI) is based on the assumed risk in the 8-week interval group and the relative effect 


of the intervention (and its 95% CI).  ** Assumed risk is not estimable because there were no events in the control group; the event rate is presented instead. 
1 Downgraded by two levels for serious imprecision: very few events and wide 95% CIs around both relative and absolute effects that include appreciable harm and appreciable benefit. 
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Figure 14: Analyses of RCTs for shorter versus longer interval between Rotarix (RV1) doses on all-cause mortality in infants in high mortality countries, up to 


one-month follow-up 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing groups of children receiving Rotarix doses with 4-week interval vs. children receiving Rotarix doses with 8-week interval; 


vertical line through 1 shows no difference in mortality between groups. Black diamonds represent point estimates of odds ratios combined using random effects meta-analysis; horizontal black line 


represents 95% confidence interval; points to the left of the vertical black line show a beneficial effect of 4-week interval (fewer deaths with shorter interval), points to the right of the line show a detrimental 


effect of 4-week interval (more deaths with shorter interval); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; OR=odds ratio; RV1=monovalent rotavirus vaccine Rotarix® 


(GlaxoSmithKline). 
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1.1.5 Effect of rotavirus vaccines co-administered with other childhood 
vaccines on all-cause mortality 


See Table 5 for Summary of Findings with GRADE evidence profiles and plain 


language summaries; Figure 15 and Figure 16 for analyses of the effect of co-
administration of other vaccines with rotavirus vaccines on all-cause mortality, 


stratified by vaccine and mortality stratum; Appendix 1 for details of causes of 
death; and Characteristics of included studies and Risk of bias assessments of 


included studies for more details on the included studies. 


 


1.1.5.1 Evidence for the effect of co-administration versus no co-administration 
of other childhood vaccines with Rotarix on all-cause mortality from low- and 
high-mortality countries  


Four RCTs comparing co-administration versus no co-administration of other 


childhood vaccines with Rotarix reported on all-cause mortality (Bangladesh1 
RV1, Japan6 RV1, South Africa1 RV1, USA3 RV1).  


The evidence about the effect of co-administering Rotarix with other childhood 
vaccines on all-cause mortality compared with a staggered schedule is very 


uncertain in infants at 7 months follow-up in low mortality countries (very low 
certainty evidence, OR not estimable, no deaths reported, 1 RCT, N=480, Figure 


15).  


The evidence about the effect of co-administering Rotarix with diptheria, 
tetanus toxoids and pertussis (DTP) and inactivated polio vaccine (IPV) vaccines 


on all-cause mortality compared with a staggered schedule is very uncertain in 


infants at one month follow-up in low mortality countries (very low certainty 
evidence, OR not estimable, no deaths reported, 1 RCT, N=292, Figure 15). 


The evidence about the effect of co-administering Rotarix with oral polio 


vaccine (OPV) on all-cause mortality in infants at one-month follow-up is very 
uncertain compared with a staggered schedule in high mortality countries 


(very low certainty evidence, OR 0.32, 95% CI 0.01 to 8.03, 1 RCT, N=196, Figure 
15) 


The evidence about the effect of co-administering Rotarix with OPV compared 


with IPV on all-cause mortality in infants at 6-month follow-up is very uncertain 


in high mortality countries (very low certainty evidence, OR 0.50, 95% CI 0.04 


to 5.54, 1 RCT, N=300, Figure 15). 


 


1.1.5.2 Evidence for the effect of co-administration versus no co-administration 
of other childhood vaccines with RotaTeq on all-cause mortality from low-, 
medium-, and high-mortality countries  


Three RCTs comparing co-administration versus no co-administration of other 
childhood vaccines with RotaTeq reported on all-cause mortality (Finland2 RV5, 


Japan2 RV5, Latin America RV5).  


The evidence about the effect of co-administering meningococcal conjugate 


(MenCC) vaccine with RotaTeq on all-cause mortality in infants at six weeks 
follow-up is very uncertain compared with a staggered schedule in low 


mortality countries (very low certainty evidence, OR not estimable, no deaths 
reported, 1 RCT, N=238, Figure 16).  


The evidence about the effect of co-administering other childhood vaccines 
with RotaTeq on all-cause mortality in infants at 4 months is very uncertain 
compared with a staggered schedule in low mortality countries (very low 


certainty evidence, OR not estimable, no deaths reported, 1 RCT, N=190, Figure 


16). 


One study carried out in both medium- and high mortality countries reported 
on the effect of co-administering oral polio vaccine (OPV) with RotaTeq on all-


cause mortality compared with a staggered schedule in infants at 1.5 months 


follow-up. The evidence is very uncertain (very low certainty evidence, OR 0.98, 


95% CI 0.06 to 15.66, 1 RCT, N=735, Figure 16).  


 


1.1.5.3 Gaps in the evidence 


There are no RCTs on LLR, Rotasiil, Rotavac, or Rotavin comparing co-


administration to no co-administration of other vaccines with rotavirus vaccine 
on all-cause mortality in any country.  


There are no RCTs on Rotarix comparing co-administration to no co-


administration of other vaccines with rotavirus vaccine on all-cause mortality 


from medium mortality countries.  
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Table 5: Summary of findings for co-administration versus no co-administration of other childhood vaccines with rotavirus vaccines on all-cause mortality in 


infants and children in different mortality settings 


Vaccine 


follow-up 


Child 


mortality 


rate 


Plain language summary 


Illustrative comparative risks* (95% CI) Relative effect (95% 


CI) 


Nº of participants & 


studies 


Certainty of the 


evidence 


(GRADE) 


Assumed risk Corresponding risk 


No co-administration Co-administration 


Rotarix (RV1) 


 


follow-up: up to 


7 months 


 


see Figure 15 


Low 


mortality 


countries 


The evidence is very uncertain about the effect of 


two doses Rotarix co-administered with other 


childhood vaccines on all-cause mortality 


compared to a staggered schedule at 7 months 


follow-up due to risk of bias and serious 


imprecision. 


Not estimable, no 


events 


Not estimable, no 


events 
OR Not estimable 


480 participants in 1 


RCT 


 
VERY LOW1,2,3 
due to risk of bias, 


indirectness, and 


serious 


imprecision  


RD: Not estimable, no events 


The evidence is very uncertain about the effect of 


two doses Rotarix co-administered with DTP and 


IPV vaccines on all-cause mortality compared to a 


staggered schedule at one-month follow-up due to 


risk of bias and serious imprecision. 


Not estimable, no 


events 


Not estimable, no 


events 
OR Not estimable 


292 participants in 1 


RCT 


 
VERY LOW1,2,3 
due to risk of bias, 


indirectness, and 


serious 


imprecision 


RD: Not estimable, no events 


High 


mortality 


countries 


The evidence is very uncertain about the effect of 


two doses Rotarix co-administered with OPV on all-


cause mortality compared to a staggered schedule 


at 1-month follow-up due to indirectness and 


serious imprecision. 


103 per 10,000 
33 per 10,000 


(1 to 828) 
OR 0.32 (0.01 to 8.03) 


196 participants in 1 


RCT 


 
VERY LOW3,4 
due to 


indirectness and 


serious 


imprecision  


RD: 70 fewer with co-administration (95% CI: 


102 fewer to 669 more) per 10,000 participants 


The evidence is very uncertain about the effect of 


two doses Rotarix co-administered with OPV 


compared to two doses Rotarix co-administered 


with IPV on all-cause mortality at 1-month follow-


up due to indirectness and serious imprecision. 


133 per 10,000 
67 per 10,000 


(5 to 739) 
OR 0.50 (0.04 to 5.54) 


300 participants in 1 


RCT 


 
VERY LOW3,4 
due to 


indirectness and 


serious 


imprecision 


RD: 66 fewer with co-administration (95% CI: 


128 fewer to 563 more) per 10,000 participants 


RotaTeq (RV5) 


 


Low 


mortality 


countries 


The evidence is very uncertain about the effect of 


three doses RotaTeq co-administered with MenCC 


Not estimable, no 


events 


Not estimable, no 


events 
OR Not estimable 


 
VERY LOW2,5,6 
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follow-up: up to 


six weeks 


 


see Figure 16 


vaccine on all-cause mortality compared to a 


staggered schedule at 6 weeks follow-up due to risk 


of bias, indirectness, and serious imprecision. 
RD: Not estimable, no events 


238 participants in 1 


RCT 


due to risk of bias, 


indirectness, and 


serious 


imprecision 
The evidence is very uncertain about the effect of 


three doses RotaTeq co-administered with other 


childhood vaccines on all-cause mortality 


compared to a staggered schedule in low mortality 


countries at 4 months follow-up due to risk of bias, 


indirectness, and serious imprecision. 


Not estimable, no 


events 


Not estimable, no 


events OR not estimable, no 


events 


190 participants in 1 


RCT 


VERY LOW2,5,6 


due to risk of bias, 


indirectness, and 


serious 


imprecision 
RD: Not estimable, no events 


Medium 


and high 


mortality 


countries 


The evidence is very uncertain about the effect of 


three doses RotaTeq co-administered with other 


childhood vaccines and OPV on all-cause mortality 


compared to a staggered schedule at 1.5 months 


follow-up due to risk of bias and serious 


imprecision. 


28 per 10,000 
27 per 10,000 


(2 to 431) OR 0.98 (0.06 to 15.66) 


735 participants in 1 


RCT 


 
VERY LOW4,5 


due to risk of bias 


and serious 


imprecision 


RD: 1 fewer with co-administration (95% CI: 26 


fewer to 387 more) per 10,000 participants 


Rotasiil No studies were identified that reported on this outcome. 


Rotavac No studies were identified that reported on this outcome. 


Rotavin No studies were identified that reported on this outcome. 


LLR No studies were identified that reported on this outcome. 


CI=confidence interval, OR=odds ratio, RD=risk difference, RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline), RV5=pentavalent rotavirus vaccine RotaTeq® (Merck); 


RCT=randomised controlled trial, LLR=Lanzhou lamb rotavirus vaccine, OPV=oral polio vaccine. 


* The basis for the assumed risk is the no co-administration (staggered schedule) group risk. The corresponding risk (and its 95% CI) is based on the assumed risk in the no co-


administration group and the relative effect of the intervention (and its 95% CI). 


 
1 Downgraded by one level for risk of bias: open label trial at risk of performance- and detection-bias. 
2 Downgraded by two levels for serious imprecision: no events were reported, the studies were not powered to detect a difference in all-cause mortality. 
3 Downgraded by one level for indirectness: single trial conducted in one country, so estimate may not apply to other high-mortality countries. 
4 Downgraded by two levels for serious imprecision: very few events and wide 95% CIs around both relative and absolute effects that include appreciable harm and appreciable benefit. 
5 Downgraded one level for risk of bias: included trial at unclear risk of selection bias and high risk of performance- and detection bias. 
6 Downgraded by one level for indirectness: single trial conducted in one country, so estimate may not apply to other low-mortality countries. 
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Figure 15: Analyses of RCTs for the effect of co-administration versus no co-administration of other childhood vaccines with Rotarix on all-cause mortality in 
infants in low and high mortality countries, up to one-year follow-up 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing groups of children receiving co-administration of other vaccines vs. children receiving no co-administration (staggered 


schedule) of other vaccines; vertical line through 1 shows no difference in mortality between groups. Black diamonds represent point estimates of odds ratios combined using random effects meta-analysis; 


horizontal black line represents 95% confidence interval; points to the left of the vertical black line show a beneficial effect of co-administration (fewer deaths with co-administration), points to the right of 


the line show a detrimental effect of co-administration (more deaths with co-administration); I2 value is the level of statistical heterogeneity between trials. OR=odds ratio; CI=confidence interval; 


RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline; DTP = diphtheria, tetanus toxoids and pertussis vaccine; EPI=Expanded Programme on Immunization, IPV=inactivated polio vaccine; OPV=oral 


polio vaccine. 


6.2_Rota


SAGE October 2020 meeting



file:///C:/Users/behan/Dropbox%20(Cochrane)/Cochrane%20Response%20team/Projects/246%20WHO%20Rotavirus%202020%20update/12_%20Final%20report/(https:/childmortality.org/)





42                                                                                              Rotavirus vaccine schedules – 2020 update for the WHO [redacted version] 
 


Cochrane Response is operated by The Cochrane Collaboration. Registered in England as a company limited by guarantee No. 03044323 Charity Number 1045921. VAT registration number GB 718 2127 49. Registered office: St Albans House, 57-59 Haymarket, London 


SW1Y 4QX United Kingdom 


 


 


 


 
 
 
 
 
 
 
 
VERY LOW 


 
 
 
 
VERY LOW 


 


Figure 16: Analyses of RCTs for the effect of co-administration versus no co-administration of other childhood vaccines with RotaTeq on all-cause mortality in 


infants in low, medium, and high mortality countries, up to one-year follow-up 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing groups of children receiving co-administration of other vaccines vs. children receiving no co-administration (staggered 


schedule) of other vaccines; vertical line through 1 shows no difference in mortality between groups. Black diamonds represent point estimates of odds ratios combined using random effects meta-analysis; 


horizontal black line represents 95% confidence interval; points to the left of the vertical black line show a beneficial effect of co-administration (fewer deaths with co-administration), points to the right of 


the line show a detrimental effect of co-administration (more deaths with co-administration); I2 value is the level of statistical heterogeneity between trials. OR=odds ratio; CI=confidence interval; 


RV5=pentavalent rotavirus vaccine RotaTeq® (Merck); DTaP-sIPV = diphtheria, tetanus, and acellular pertussis + sabin inactivated poliovirus vaccine; EPI=Expanded Programme on Immunization, 


MenCC=Meningococcal group C polysaccharide conjugate vaccine, OPV=oral polio vaccine.  
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1.2 Impact of rotavirus vaccine schedules on diarrhea-related mortality 


 


 


 


 


 


 


 


 


 


 


1.2.1 Effect of rotavirus vaccines on diarrhea-related mortality by 
mortality strata 


See Table 6 for Summary of Findings with GRADE evidence profiles and plain 


language summaries; Figure 17 to Figure 22 for analyses of rotavirus vaccines 


impact on diarrhea-related mortality, stratified by vaccine and mortality 


stratum; and Characteristics of included studies and Risk of bias assessments of 


included studies for more details on the included studies. 


 


1.2.1.1 Evidence for the effect of Rotarix on diarrhea-related mortality from 
medium- and high-mortality countries 


Six observational historical control studies comparing the period prior to 


introduction of Rotarix vaccine to the post-vaccine period reported on diarrhea-


related mortality (Botswana1 RV1, Brazil2 RV1, Malawi4 RV1, Mexico1 RV1, 


Panama2 RV1, Venezuela1 RV1). In addition, there are narrative results from six 


studies (Bolivia5 RV1, Brazil4 RV1, Brazil10 RV1, Mexico4 RV1, Venezuela2 RV1, 


Yemen RV1) in Appendix 3. 


There may be a reduction in diarrhea-related deaths in children under five years 


of age in medium mortality countries in the post-vaccine period with 51-91% 


Rotarix vaccine coverage compared to the pre-vaccine period (low-certainty 


evidence, rate ratios ranging from 0.47 to 0.75, 3 historical control studies, 


Figure 17). In addition, there may be a reduction in the first year of life (low-


certainty evidence, rate ratios ranging from 0.48 to 0.78, 3 historical control 


studies, Figure 17). The evidence for the second year of life is very uncertain 


(very low-certainty evidence, rate ratio 0.38, 95% CI 0.33 to 0.45, 1 historical 


control study, Figure 17).  


There may be a reduction in diarrhea-related deaths in children up to one year 


of age in high mortality countries in the post-vaccine period with 85-91% 


Rotarix vaccine coverage compared to the pre-vaccine period (low-certainty 


evidence, rate ratios ranging from 0.29 to 0.68, 3 historical control studies, 


Figure 18). The evidence is very uncertain for the second year of life (very low 


certainty evidence, rate ratio 1.73, 95% CI 0.96 to 3.10, 1 historical control study, 


Figure 18) and for the first five years (very low certainty evidence, rate ratio 0.28, 


95% CI 0.12 to 0.63, 1 historical control study, Figure 18). 


 


Key findings 


➢ In the Rotarix post-vaccine introduction period there may have been a reduction in diarrhea-related deaths 
compared to the pre-vaccine period in children up to five years of age in medium mortality countries and in 


children in the first year of life in high mortality countries (low-certainty evidence). 
➢ The evidence is very uncertain on diarrhea-related deaths for the RotaTeq post-vaccine introduction period 


compared with the pre-vaccine period in children up to five years of age in high-mortality countries.  


➢ Evidence from studies that evaluated diarrhea-related deaths in populations in which both Rotarix and RotaTeq  


had been introduced was of very low certainty. 
➢ There is a paucity of evidence on diarrhea-related mortality for LLR, Rotasiil, Rotavac, and Rotavin vaccines. 
➢ No studies were found that evaluated the impact of different schedules of any rotavirus vaccines on diarrhea-


related mortality. 
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1.2.1.2 Evidence for the effect of RotaTeq on diarrhea-related mortality from 
high mortality countries 


One observational historical control study comparing the period prior to 


introduction of RotaTeq vaccine to the post-vaccine period reported on 
diarrhea-related mortality (Nicaragua2 RV5). 


The evidence is very uncertain on diarrhea-related deaths in children under five 
years of age in high mortality countries in the post-vaccine period with 62-81% 


RotaTeq vaccine coverage compared to the pre-vaccine period (very low-


certainty evidence, IRR 0.80, 95% CI 0.61 to 1.04, 1 historical control study, 
Figure 19).  


 


1.2.1.3 Evidence for the effect of Rotarix or RotaTeq on diarrhea-related 
mortality from low-, medium-, and high mortality countries 


Of studies that reported on populations in which both Rotarix and RotaTeq had 
been introduced, there were three observational historical control studies that 


compared the period prior to introduction of Rotarix or RotaTeq vaccine to the 
post-vaccine period on diarrhea-related mortality (Latin America2 RV1-RV5, 


Mexico8 RV1-RV5, USA25 RV1-RV5). In addition, there are narrative results from 


two studies (Latin America1 RV1-RV5, Mexico RV1-RV5) in Appendix 3. 


The evidence is very uncertain on diarrhea-related deaths in low mortality 


countries in the post-vaccine period with 72-74% rotavirus vaccine (Rotarix and 


RotaTeq) coverage compared to the pre-vaccine period in children under five 


years of age (very low-certainty evidence, rate ratio 0.71, 95% CI 0.65 to 0.78, 1 


historical control study, Figure 20), in the first year of life (very low-certainty 
evidence, rate ratio 0.52, 95% CI 0.42 to 0.65, 1 historical control study, Figure 
20) and in the second year of life (very low-certainty evidence, rate ratio 0.48, 


95% CI 0.32 to 0.71, 1 historical control study, Figure 20). 


In medium mortality countries the evidence is very uncertain in children up to 


five years old (very low certainty, rate ratios ranging from 0.47 to 0.97, 2 
historical control studies, Figure 21), in the first year of life (very low certainty, 


rate ratios ranging from 0.47 to 0.92, 2 historical control studies, Figure 21), and 
in the second year of life (very low certainty, rate ratio 0.40, 95% CI 0.18 to 0.88, 


1 historical control study, Figure 21). 


In high mortality countries the evidence is very uncertain in children up to five 
years old (very low certainty, rate ratio 0.64, 95% CI 0.36 to 1.11, 1 historical 


control study, Figure 22) and in the first year of life (very low certainty, rate ratio 


0.70, 95% CI 0.53 to 0.92, 1 historical control study, Figure 22). 


 


1.2.1.4 Gaps in the evidence 


There are no studies on the impact of LLR, Rotasiil, Rotavac, or Rotavin on 


diarrhea-related mortality in any country. 


 


 


Table 6: Summary of Findings for rotavirus vaccines versus no vaccine on diarrhea-related mortality in infants and children in different mortality settings 


Vaccine 


follow-up 


Child 


mortality 


rate 


Plain language summary 
Relative effect (95% CI) * 


Nº of participants & studies 


Certainty of the 


evidence 


(GRADE) 


Rotarix (RV1) 


 


follow-up: first 


five years of life 


Medium 


mortality 


countries 


The evidence suggests that there was 


a reduction in diarrhea-related deaths 


in children under five years of age in 


the post-vaccine period with Rotarix 


compared to the pre-vaccine period. 


Three observational studies compared diarrhea-related mortality in the period prior to 


introduction of Rotarix vaccine to the post-vaccine period in the first year of life (51-


91% vaccine coverage). All studies showed a reduction in diarrhea-related death in the 


first year of life with rate ratios ranging from 0.48 to 0.78.  


 
LOW1 
due to non-


randomised 


comparison and 


risk of bias 
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see Figure 17 


and 18 One observational study compared diarrhea-related mortality in the period prior to 


introduction of Rotarix vaccine to the post-vaccine period in 1 to 2-year-old children 


(74% vaccine coverage with at least one dose). This study showed a reduction in 


diarrhea-related death in the second year of life (rate ratio 0.38, 95% CI 0.33 to 0.45). 


 
VERY LOW1,2 
due to non-


randomised 


comparison, risk of 


bias and 


indirectness 


Three observational studies compared diarrhea-related mortality in the period prior to 


introduction of Rotarix vaccine to the post-vaccine period in the first five years of life 


(51-91% vaccine coverage). All studies showed a reduction in diarrhea-related death in 


the first five years of life with rate ratios ranging from 0.47 to 0.75. 


 
LOW1 
due to non-


randomised 


comparison and 


risk of bias 


High 


mortality 


countries 


The evidence suggests that there was 


a reduction in diarrhea-related deaths 


in children in the first year of life in 


the post-vaccine period with Rotarix 


compared to the pre-vaccine period. 


The evidence is very uncertain from 


the second- to the fifth year of life due 


to non-randomised comparison, risk 


of bias, and indirectness. 


Three observational studies compared diarrhea-related mortality in the period prior to 


introduction of Rotarix vaccine to the post-vaccine period in the first year of life (85-


91% vaccine coverage). All studies showed a reduction in diarrhea-related death in the 


first year of life with rate ratios ranging from 0.29 to 0.68. 


 
LOW1 
due to non-


randomised 


comparison and 


risk of bias 


One observational study compared diarrhea-related mortality in the period prior to 


introduction of Rotarix vaccine to the post-vaccine period in 1 to 2-year-old children 


(76% vaccine coverage with at least one dose). This study showed in increased rate of 


diarrhea-related mortality in the second year of life during the post-vaccine period, 


however the 95% CI crossed the line of no effect (rate ratio 1.73, 95% CI 0.96 to 3.10).  


 
VERY LOW1,2 
due to non-


randomised 


comparison, risk of 


bias and 


indirectness 


One observational study compared diarrhea-related mortality in the period prior to 


introduction of Rotarix vaccine to the post-vaccine period in the first five years of life. 


The study showed a reduction in diarrhea-related death in the first five years of life 


(rate ratio 0.28, 95% CI 0.12 to 0.63).  


 
VERY LOW1,2 
due to non-


randomised 


comparison, risk of 


bias and 


indirectness 
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RotaTeq (RV5) 


 


follow-up: first 


five years of life 


 


see Figure 19 


High 


mortality 


countries 


The evidence is very uncertain about 


the impact of RotaTeq on diarrhea-


related deaths in children under five 


years of age due to non-randomised 


comparison, risk of bias and 


imprecision. 


One observational study compared diarrhea-related mortality in the period prior to 


introduction of RotaTeq vaccine to the post-vaccine period in children <5 years old 


(61-82% vaccine coverage with at least one dose). The study showed little or no 


difference on diarrhea-related mortality in the first five years of life, and the 95% CI 


crossed the line of no effect (RR 0.80, 95% CI 0.61 to 1.04). 


 
VERY LOW1,3 
due to non-


randomised 


comparison, risk 


of bias and 


imprecision 


Rotarix (RV1) 


or RotaTeq 


(RV5) 


 


follow-up: first 


five years of life 


 


see Figure 20 to 


22 


Low 


mortality 


countries 


The evidence is very uncertain about 


the impact of Rotarix or RotaTeq on 


diarrhea-related deaths in children 


under five years of age due to non-


randomised comparison, risk of bias 


and indirectness. 


One observational study compared diarrhea-related mortality in the period prior to 


introduction of rotavirus vaccine to the post-vaccine period (72-74% vaccine 


coverage). This study showed a reduction in diarrhea-related mortality in the first 


year of life (rate ratio 0.52, 95% CI 0.42 to 0.65), in the second year of life (rate ratio 


0.48, 95% CI 0.32 to 0.71), and in the first five years of life (rate ratio 0.71, 95% CI 0.65 


to 0.78). 


 
VERY LOW1,2 
due to non-


randomised 


comparison, risk 


of bias and 


indirectness 


Medium 


mortality 


countries 


The evidence is very uncertain about 


the impact of Rotarix or RotaTeq on 


diarrhea-related deaths in children 


under five years of age due to non-


randomised comparison, risk of bias 


and inconsistency. 


Two observational studies carried out in four countries compared diarrhea-related 


mortality in the period prior to introduction of rotavirus vaccine to the post-vaccine 


period in the first year of life (35-89% vaccine coverage). Rate ratios from three 


countries showed a reduction in diarrhea-related death in the first year of life ranging 


from 0.47 to 0.55. Rate ratio from one country showed little or no difference (0.92, 95% 


CI 0.72 to 1.16). 


 
VERY LOW1,4 
due to non-


randomised 


comparison, risk 


of bias, and 


inconsistency 


One observational study compared diarrhea-related mortality in the period prior to 


introduction of rotavirus vaccine to the post-vaccine period. This study showed a 


reduction in diarrhea-related mortality in the second year of life (rate ratio 0.40, 95% 


CI 0.18 to 0.88). 


 
VERY LOW1,4 
due to non-


randomised 


comparison, risk 


of bias, and 


inconsistency 
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Two observational studies carried out in four countries compared diarrhea-related 


mortality in the period prior to introduction of rotavirus vaccine to the post-vaccine 


period in the first five years of life (35-89% vaccine coverage). Rate ratios from three 


countries showed a reduction in diarrhea-related death in the first five years of life 


ranging from 0.47 to 0.58. Rate ratio from one country showed little or no difference 


(0.97, 95% CI 0.68 to 1.38). 


 
VERY LOW1,4 
due to non-


randomised 


comparison, risk 


of bias, and 


inconsistency 


High 


mortality 


countries 


The evidence is very uncertain about 


the impact of Rotarix or RotaTeq on 


diarrhea-related deaths in children 


under five years of age due to non-


randomised comparison, risk of bias 


and indirectness. 


One observational study compared diarrhea-related mortality in the period prior to 


introduction of rotavirus vaccine to the post-vaccine period (79-94% vaccine 


coverage). This study showed a reduction in diarrhea-related mortality in the first 


year of life (rate ratio 0.70, 95% CI 0.53 to 0.92) and in the first five years of life (rate 


ratio 0.64, 95% CI 0.36 to 1.11). 


 
VERY LOW1,2 
due to non-


randomised 


comparison, risk 


of bias and 


indirectness 


Rotasiil No studies were identified that reported on this outcome. 


Rotavac No studies were identified that reported on this outcome. 


Rotavin No studies were identified that reported on this outcome. 


LLR No studies were identified that reported on this outcome. 


CI=confidence interval, RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline), RV5=pentavalent rotavirus vaccine RotaTeq® (Merck), LLR=Lanzhou lamb rotavirus vaccine 


*Observational historical control studies were not pooled due to heterogeneity in study methods (i.e. sources of data and verification of outcome) and estimates. 
1 Downgraded by one level for risk of bias: all studies were at critical risk of bias due to lack of sufficient adjustment for confounding  
2 Downgraded by one level for indirectness: single trial conducted in one country, so estimate may not apply to other low/medium/high-mortality countries  
3 Downgraded by one level for imprecision: wide 95% CIs around both relative and absolute effects that include appreciable harm and appreciable benefit. 
4 Downgraded by one level for inconsistency: unexplained heterogeneity; effects from three countries (Brazil, El Salvador, Mexico) showed a benefit with rotavirus vaccine whereas the 


effect from one country (Panama) showed little or no difference.  
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Figure 17: Analyses of historical control studies of the impact of Rotarix (RV1) on diarrhea-related mortality in infants and children in medium mortality 


countries 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing the period prior to the introduction of Rotarix vaccine to the post-vaccine period; vertical line through 1 shows no 


difference in diarrhea-related mortality between groups. Black diamonds represent point estimates of rate ratios; horizontal black line represents 95% confidence interval; points to the left of the vertical 


black line show a beneficial effect of Rotarix (fewer deaths with RV1), points to the right of the line show a detrimental effect of Rotarix (more deaths with RV1). CI=confidence interval; RV1= monovalent 


rotavirus vaccine Rotarix® (GlaxoSmithKline). 
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Figure 18: Analyses of historical control studies of the impact of Rotarix (RV1) on diarrhea-related mortality in infants and children in high mortality countries 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing the period prior to the introduction of Rotarix vaccine to the post-vaccine period; vertical line through 1 shows no 


difference in diarrhea-related mortality between groups. Black diamonds represent point estimates of rate ratios; horizontal black line represents 95% confidence interval; points to the left of the vertical 


black line show a beneficial effect of Rotarix (fewer deaths with RV1), points to the right of the line show a detrimental effect of Rotarix (more deaths with RV1). CI=confidence interval; RV1= monovalent 


rotavirus vaccine Rotarix® (GlaxoSmithKline). 
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Study Age 


Pre-Rotavirus immunization 


program era (Jan 2003-Oct 
2006) 


Post-Rotavirus 


immunization program era 
(Aug 2007-Sep 2009 


IRR (95% CI)* 


Vaccine coverage  
(Post-Rotavirus 


immunization 


program era) 


Nicaragua2 RV5 ≤5 years 
1.03 per 10,000 child-years 


(0.64-1.57) 


0.82 per 10,000 child-years 


(0.38-1.56) 
0.80 (0.61-1.04) 61-82% 


*Adjusted for season and municipality. 


 


 
 


 


 
VERY LOW 
 


Figure 19: Analyses of historical control studies of the impact of RotaTeq (RV5) on diarrhea-related mortality in infants and children in high mortality countries 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/).  IRR=incidence rate ratio; CI=confidence interval; RV5= pentavalent rotavirus vaccine RotaTeq® (Merck). 
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Figure 20: Analyses of historical control studies of the impact of Rotarix or RotaTeq on diarrhea-related mortality in infants and children in low mortality 


countries 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing the period prior to the introduction of Rotarix or RotaTeq vaccine to the post-vaccine period; vertical line through 1 shows 


no difference in diarrhea-related mortality between groups. Black diamonds represent point estimates of rate ratios; horizontal black line represents 95% confidence interval; points to the left of the vertical 


black line show a beneficial effect of Rotarix or RotaTeq (fewer deaths with RV1-RV5), points to the right of the line show a detrimental effect of Rotarix or RotaTeq (more deaths with RV1-RV5). CI=confidence 


interval; RV1= monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline); RV5= pentavalent rotavirus vaccine RotaTeq® (Merck). 
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Figure 21: Analyses of historical control studies of the impact of Rotarix (RV1) or RotaTeq (RV5) on diarrhea-related mortality in infants and children in medium 
mortality countries 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing the period prior to the introduction of Rotarix or RotaTeq vaccine to the post-vaccine period; vertical line through 1 shows 


no difference in diarrhea-related mortality between groups. Black diamonds represent point estimates of rate ratios; horizontal black line represents 95% confidence interval; points to the left of the vertical 


black line show a beneficial effect of Rotarix or RotaTeq (fewer deaths with RV1-RV5), points to the right of the line show a detrimental effect of Rotarix or RotaTeq (more deaths with RV1-RV5). CI=confidence 


interval; RV1= monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline); RV5= pentavalent rotavirus vaccine RotaTeq® (Merck). 
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Figure 22: Analyses of historical control studies of the impact of Rotarix (RV1) or RotaTeq (RV5) on diarrhea-related mortality in infants and children in high 


mortality countries 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing the period prior to the introduction of Rotarix or RotaTeq vaccine to the post-vaccine period; vertical line through 1 shows 


no difference in diarrhea-related mortality between groups. Black diamonds represent point estimates of rate ratios; horizontal black line represents 95% confidence interval; points to the left of the vertical 


black line show a beneficial effect of Rotarix or RotaTeq (fewer deaths with RV1-RV5), points to the right of the line show a detrimental effect of Rotarix or RotaTeq (more deaths with RV1-RV5). CI=confidence 


interval; RV1= monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline); RV5= pentavalent rotavirus vaccine RotaTeq® (Merck). 
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1.3 Effect of rotavirus vaccine schedules on severe rotavirus gastroenteritis (RVGE) 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


1.3.1 Effect of rotavirus vaccines on severe RVGE by mortality strata 


See Table 7 for Summary of Findings with GRADE evidence profiles and plain 


language summaries; Figure  to 31 for analyses of rotavirus vaccines effect on 


severe rotavirus gastroenteritis (RVGE), stratified by vaccine and mortality 


stratum; and Characteristics of included studies and Risk of bias assessments of 


included studies for more details on the included studies. 


 


1.3.1.1 Evidence for the effect of Rotarix on severe RVGE from low-, medium-, 
and high-mortality countries 


Fifteen RCTs comparing Rotarix with placebo or no intervention reported on 


severe RVGE (Bangladesh2 RV1, Bangladesh4 RV1, China3 RV1, East Asia RV1, 


Europe1 RV1, Finland2 RV1, Japan1 RV1, Latin America and Finland RV1, Latin 


America1 RV1, Latin America3 RV1, Malawi1 RV1, Singapore1 RV1, South Africa3 


RV1, South Africa4 RV1, USA2 RV1).  


Two doses of Rotarix reduced severe RVGE by 93% in infants after one year 


compared with placebo in low mortality countries (high certainty evidence, RR 


0.07, 95% CI 0.02 to 0.24, 3 RCTs, N=14,608, Figure 23), by 90% after two years 


Key findings 


➢ There is high-certainty evidence that two doses of Rotarix compared with placebo reduces severe RVGE in low, 
medium, and high-mortality countries 


➢ There is high-certainty evidence that three doses of RotaTeq compared with placebo reduces severe RVGE in low, 


medium, and high-mortality countries  


➢ There is high-certainty evidence that three doses of Rotasiil compared with placebo reduces severe RVGE in high-


mortality countries 


➢ There is moderate-certainty evidence that three doses of Rotavac compared with placebo probably reduces severe 
RVGE in high-mortality countries 


➢ There is a paucity of evidence for the effect of Rotasiil or Rotavac vaccine compared with placebo or no 
intervention on severe rotavirus diarrhea in low- and medium mortality countries 


➢ There is low-certainty evidence that three doses of Rotarix compared with two doses of Rotarix may result in little 


or no difference in severe RVGE in high mortality countries 


➢ There is low-certainty evidence that two doses of Rotarix administered at a younger age (6-7 weeks) may result in 


little or no difference in severe RVGE in high mortality countries compared with older age (10-12 weeks)  
➢ There is a paucity of evidence for the effect of Rotarix and RotaTeq comparing co-administration to no co-


administration of other childhood vaccines on severe rotavirus diarrhea 
➢ There is a paucity of evidence for the effect of different schedules on severe rotavirus diarrhea for LLR, Rotasiil, 


Rotavac, and Rotavin vaccines  
➢ There is no evidence from RCTs available on severe RVGE for LLR and Rotavin vaccines. 
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(high certainty evidence, RR 0.10, 95% CI 0.07 to 0.14, 6 RCTs, N=18,145, Figure 


24), and may reduce severe RVGE by 51% after three years (low certainty 


evidence, RR 0.49, 95% CI 0.03 to 7.87, 1 RCT, N=1590, Figure 25).  


Two doses of Rotarix reduced severe RVGE by 79% in infants after one year 


compared with placebo in medium mortality countries (high certainty 


evidence, RR 0.21, 95% CI 0.15 to 0.29, 4 RCTs, N=29,171, Figure 23), and by 78% 


after two years (high certainty evidence, RR 0.22, 95% CI 0.17 to 0.30, 3 RCTs, 


N=17,875, Figure 24).  


Two doses of Rotarix reduced severe RVGE by 70% in infants after one year 


compared with placebo in high mortality countries (high certainty evidence, 
RR 0.30, 95% CI 0.21 to 0.43, 8 RCTs, N=34,646, Figure 23), and by 54% after two 
years (high certainty evidence, RR 0.46, 95% CI 0.23 to 0.91, 5 RCTs, N=20,910, 


Figure 24). 


 


1.3.1.2 Evidence for the effect of RotaTeq on severe RVGE from low-, medium-, 
and high-mortality countries 


Eleven RCTs comparing RotaTeq with placebo reported on severe RVGE 


(Bangladesh RV5, China4 RV5, Europe and the Americas RV5, Finland1 RV5, 


Finland and USA RV5, Ghana RV5, Japan1 RV5, Kenya RV5, Mali1 RV5, USA2 RV5, 


Vietnam RV5). 


Three doses of RotaTeq reduced severe RVGE by 95% in infants after one year 


compared with placebo in low mortality countries (high certainty evidence, RR 


0.05, 95% CI 0.01 to 0.33, 4 RCTs, N=3273, Figure 26) and by 94% after two years 


(high certainty evidence, RR 0.06, 95% CI 0.01 to 0.39, 2 RCTs, N=2596, Figure 


27). 


Three doses of RotaTeq reduced severe RVGE by 81% in infants after two years 


compared with placebo in medium mortality countries (high certainty 


evidence, RR 0.19, 95% CI 0.11 to 0.34, 2 RCTs, N=5433, Figure 27).  


Three doses of RotaTeq reduced severe RVGE by 57% in infants after one year 


compared with placebo in high mortality countries (high certainty evidence, 


RR 0.43, 95% CI 0.29 to 0.64, 5 RCT, N=6775, Figure 26) and by 44% after two 


years (high certainty evidence, RR 0.56, 95% CI 0.41 to 0.77, 5 RCTs, N=6744, 


Figure 27). 


 


1.3.1.3 Evidence for the effect of Rotasiil on severe RVGE from high mortality 
countries  


Two RCTs comparing Rotasiil with placebo reported on severe RVGE (Niger SIIL, 


India4 SIIL). 


Three doses of Rotasiil reduced severe RVGE by 56% in infants after one year 


compared with placebo in high mortality countries (high certainty evidence, 


RR 0.44, 95% CI 0.20 to 0.95, 2 RCTs, N=10,932, Figure 28) and reduced severe 


RVGE by 44% after two years (high certainty evidence, RR 0.56, 95% CI 0.42 to 


0.74, 2 RCTs, N=11,008, Figure 29). 


 


1.3.1.4 Evidence for the effect of Rotavac on severe RVGE from high mortality 
countries  


One RCT comparing Rotavac with placebo reported on severe RVGE (India3 


VAC). 


Three doses of Rotavac probably reduces severe RVGE by 57% in infants after 


one year compared with placebo in high mortality countries (moderate 


certainty evidence, RR 0.43, 95% CI 0.30 to 0.60, N=6799, Figure 30) and by 54% 


after up to two years (moderate certainty evidence, RR 0.46, 95% CI 0.35 to 0.60, 


N=6541, Figure 31).  


 


1.3.1.5 Gaps in the evidence 


There are no RCTs on LLR or Rotavin comparing vaccine against placebo on 
severe RVGE in any country.  


There are no RCTs on Rotasiil and Rotavac comparing vaccine against placebo 
on severe RVGE from low- and medium-mortality countries. 
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Table 7: Summary of Findings for rotavirus vaccines versus placebo or no vaccine on severe RVGE in infants and children in different mortality settings 


Vaccine 


follow-up 


Child 


mortality 


rate 


Plain language summary 


Illustrative comparative risks* 


(95% CI) 


Relative effect (95% CI) 


Nº of participants & studies 


Certainty of the evidence 


(GRADE) 
Assumed risk 


Corresponding 


risk 


Placebo 
Rotavirus 


vaccine 


Rotarix (RV1) 


 


follow-up: up to 


one year 


 


see Figure 23 


Low 


mortality 


countries 


Two doses of Rotarix reduces severe RVGE 


compared with placebo in low mortality 


countries at one-year follow-up. 


13 per 1000 
1 per 1000 


(0 to 3) 
RR 0.07 (0.02 to 0.24) 


14,608 participants in 3 RCTs 


 


VE 93% (76 to 98) 


 
HIGH RD: 12 fewer with Rotarix (95% CI: 


from 10 to 12 fewer) per 1000  


Medium 


mortality 


countries 


Two doses of Rotarix reduces severe RVGE 


compared with placebo in medium mortality 


countries at one-year follow-up. 


12 per 1000 
3 per 1000 


(2 to 4) 
RR 0.21 (0.15 to 0.29) 


29,171 participants in 4 RCTs 


 


VE 79% (71 to 85) 


 
HIGH RD: 10 fewer with Rotarix (95% CI: 


from 9 to 11 fewer) per 1000  


High 


mortality 


countries 


Two doses of Rotarix reduces severe RVGE 


compared with placebo in high mortality 


countries at one-year follow-up. 


19 per 1000 
6 per 1000 


(4 to 8) 
RR 0.30 (0.21 to 0.43) 


a 


34,646 participants in 8 RCTs 


 


VE 70% (57 to 79) 


 
HIGH 1 RD: 13 fewer with Rotarix (95% CI: 


from 11 to 15 fewer) per 1000 


Rotarix (RV1) 


 


follow-up: up to 


two years 


 


see Figure 24 


Low 


mortality 


countries 


Two doses of Rotarix reduces severe RVGE 


compared with placebo in low mortality 


countries at two-year follow-up. 


29 per 1000 
3 per 1000 


(2 to 4) 
RR 0.10 (0.07 to 0.14) 


18,145 participants in 6 RCTs 


 


VE 90% (86 to 93) 


 
HIGH RD: 26 fewer with Rotarix (95% CI: 


from 25 to 27 fewer) per 1000 


Medium 


mortality 


countries 


Two doses of Rotarix reduces severe RVGE 


compared with placebo in medium mortality 


countries at two-year follow-up. 


27 per 1000 
6 per 1000 


(5 to 8) 
RR 0.22 (0.17 to 0.30) 


17,875 participants in 3 RCTs 


 


VE 78% (70 to 83) 


 
HIGH RD: 21 fewer with Rotarix (95% CI: 


from 19 to 23 fewer) per 1000 


High 


mortality 


countries 


Two doses of Rotarix reduces severe RVGE 


compared with placebo in high mortality 


countries at two-year follow-up. 


29 per 1000 
13 per 1000 


(7 to 26) 
RR 0.46 (0.23 to 0.91) 


a 


20,910 participants in 5 RCTs 


 


VE 54% (9 to 77) 


 
HIGH 1


 RD: 15 fewer with Rotarix (95% CI: 


from 3 to 22 fewer) per 1000 
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Rotarix (RV1) 


 


follow-up: up to 


three years 


 


see Figure 25 


Low 


mortality 


countries 


The evidence suggests that Rotarix may 


reduce severe RVGE compared with placebo 


in low mortality countries at three-year 


follow-up. However, the range where the 


actual effect may be (95% CI) also indicates 


that Rotarix might make little or no 


difference. 


2 per 1000 
1 per 1000  


(0 to 15) RR 0.49 (0.03 to 7.87) 


1590 participants in 1 RCT 


 


VE 51% (-687 to 97) 


 
LOW2 
due to serious imprecision RD: 1 fewer with Rotarix (95% CI: 


from 2 fewer to 13 more) per 1000 


RotaTeq (RV5) 


 


follow-up: up to 


one year 


 


see Figure 26 


Low 


mortality 


countries 


Three doses of RotaTeq reduces severe RVGE 


compared with placebo in low mortality 


countries at one-year follow-up. 


23 per 1000 
1 per 1000 


(0 to 4) 
RR 0.05 (0.01 to 0.19) 


3273 participants in 4 RCTs 


 


VE 95% (81 to 99) 


 
HIGH RD: 22 fewer with RotaTeq (95% CI: 


from 19 to 23 fewer) per 1000 


High 


mortality 


countries 


Three doses of RotaTeq reduces severe RVGE 


compared with placebo in high mortality 


countries at one-year follow-up. 


28 per 1000 
12 per 1000 


(8 to 18) 
RR 0.43 (0.29 to 0.64) 


6775 participants in 5 RCTs 


 


VE 57% (36 to 71) 


 
HIGH RD: 20 fewer with RotaTeq (95% CI: 


from 15 to 21 fewer) per 1000 


RotaTeq (RV5) 


 


follow-up: up to 


two years 


 


see Figure 27 


Low 


mortality 


countries 


Three doses of RotaTeq reduces severe RVGE 


compared with placebo in low mortality 


countries at two-year follow-up. 


28 per 1000 
2 per 1000 


(0 to 11) 
RR 0.06 (0.01 to 0.39) 


2596 participants in 2 RCTs 


 


VE 94% (61 to 99) 


 
HIGH RD: 27 fewer with RotaTeq (95% CI: 


from 17 to 28 fewer) per 1000 


Medium 


mortality 


countries 


Three doses of RotaTeq reduces severe RVGE 


compared with placebo in medium mortality 


countries at two-year follow-up. 


26 per 1000 
5 per 1000 


(3 to 9) 
RR 0.19 (0.11 to 0.34) 


5433 participants in 2 RCTs 


 


VE 81% (66 to 89) 


 
HIGH RD: 21 fewer with RotaTeq (95% CI: 


from 17 to 23 fewer) per 1000 


High 


mortality 


countries 


Three doses of RotaTeq reduces severe RVGE 


compared with placebo in high mortality 


countries at two-year follow-up. 


59 per 1000 
33 per 1000 


(24 to 46) 
RR 0.56 (0.41 to 0.77) 


6744 participants in 5 RCTs 


 


VE 44% (23 to 59) 


 
HIGH RD: 26 fewer with RotaTeq (95% CI: 


from 14 to 35 fewer) per 1000 


Rotasiil 


 


follow-up: up to 


1 year 


 


see Figure 28 


High 


mortality 


countries 


Three doses of Rotasiil reduces severe RVGE 


compared with placebo in high mortality 


countries at one-year follow-up. 


48 per 1000 
21 per 1000  


(10 to 46) RR 0.44 (0.20 to 0.95) 


10,932 participants in 2 RCTs 


 


VE 56% (5 to 80) 


 
HIGH RD: 27 fewer with Rotasiil (95% CI: 


from 2 to 39 fewer) per 1000 
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Rotasiil 


 


follow-up: up to 


2 years 


 


see Figure 29 


High 


mortality 


countries 


Three doses of Rotasiil probably reduces 


severe RVGE compared with placebo in high 


mortality countries at two-year follow-up. 


76 per 1000 
43 per 1000 


(32 to 56) 
RR 0.56 (0.42 to 0.74) 


b 


11,008 participants in 2 RCTs 


 


VE 44% (26 to 58) 


 
HIGH 1 


RD: 33 fewer with Rotasiil (95% CI: 


from 20 to 44 fewer) per 1000 


Rotavac 


 


follow-up: up to 1 


year 


 


see Figure 30 


High 


mortality 


countries 


Three doses of Rotavac probably reduces 


severe RVGE compared with placebo in high 


mortality countries at one-year follow-up. 


31 per 1000  
13 per 1000 


(9 to 19)  RR 0.43 (0.30 to 0.60)  


6799 participants in 1 RCT  


 


VE 57% (40 to 70) 


 
MODERATE 3 
due to indirectness RD: 18 fewer with Rotavac (95% CI: 


from 12 to 22 fewer) per 1000 


Rotavac 


 


follow-up: up to 


2 years 


 


see Figure 31 


High 


mortality 


countries 


Three doses of Rotavac probably reduces 


severe RVGE compared with placebo in high 


mortality countries at up to two-years 


follow-up. 


47 per 1000  
21 per 1000 


(16 to 28)  RR 0.46 (0.35 to 0.60)  


6541 participants in 1 RCT  


 


VE 54% (40 to 65) 


 
MODERATE 3 
due to indirectness RD: 25 fewer with Rotavac (95% CI: 


from 19 to 30 fewer) per 1000 


Rotavin No studies were identified that reported on this outcome. 


LLR No studies were identified that reported on this outcome. 


CI=confidence interval, RCT=randomised controlled trial, RD=risk difference, RR=risk ratio, RVGE=rotavirus gastroenteritis, RV1=monovalent rotavirus vaccine Rotarix® 


(GlaxoSmithKline), RV5=pentavalent rotavirus vaccine RotaTeq® (Merck), LLR=Lanzhou lamb rotavirus vaccine, VE=vaccine efficacy. 


* The basis for the assumed risk is the placebo group risk. The corresponding risk and risk difference (and their 95% CI) are based on the assumed risk in the placebo group and the 


relative effect of the intervention (and its 95% CI).  
a Includes data from unadjusted cluster RCT (Bangladesh4 RV1) which was adjusted prior to meta-analysis using an intra-class correlation coefficient (ICC) of 0.02. 
b Includes unpublished data (Niger SIIL) provided by the authors. 
1 There was unexplained statistical heterogeneity in this analysis (I2>50%), however, we did not downgrade for inconsistency since all estimates are in the same direction showing 


appreciable benefit. 
2 Downgraded by two levels for serious imprecision: very few events and wide 95% CIs around both relative and absolute effects that include appreciable harm and appreciable benefit. 
3 Downgraded by one level for indirectness: single trial conducted in one country, so estimate may not apply to other high-mortality countries. 
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Figure 23: Analyses of RCTs for the effect of Rotarix (RV1) versus placebo or no intervention on severe RVGE in infants low, medium, and high mortality 
countries, up to one-year follow-up 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Bangladesh4 RV1 is a cluster trial which was adjusted prior to meta-analysis using an intra-class correlation coefficient (ICC) of 0.02. Three multi-centre trials were performed in 


more than one mortality stratum and contributed to more than one stratum (Latin America and Finland RV1, Latin America1 RV1, Latin America3 RV1). Latin America and Finland RV1 was conducted in one 


low mortality country (Finland) and 11 Latin American countries, four of them with high mortality rate (Dominican Republic, Honduras, Nicaragua, Venezuela), and the rest in countries with medium 


mortality rate; we included this study for the medium and high strata but not for the low stratum. Bangladesh2 RV1 participants were randomised to Rotarix or to no intervention. Horizontal axis represents 


effect estimate comparing groups of children receiving Rotarix vs. placebo or no intervention; vertical line through 1 shows no difference in severe RVGE between groups. Black diamonds represent point 


estimates of risk ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to the left of the vertical black line show a beneficial effect of Rotarix 


(fewer cases of severe RVGE with RV1), points to the right of the line show a detrimental effect of Rotarix (more cases of severe RVGE with RV1); I2 value is the level of statistical heterogeneity between trials. 


CI=confidence interval; EPI= Expanded Programme on Immunization; IPV=inactivated polio vaccine; OPV=oral polio vaccine; RR=risk ratio; RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline). 
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Figure 24: Analyses of RCTs for the effect of Rotarix (RV1) versus placebo or no intervention on severe RVGE in infants and children in low, medium, and high 


mortality countries, up to two-years follow-up 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Two multi-centre trials were performed in more than one mortality stratum and contributed to more than one stratum (Latin America and Finland RV1 and Latin America1 RV1). 


Latin America and Finland RV1 was conducted in one low mortality country (Finland) and 11 Latin American countries, four of them with high mortality rate (Dominican Republic, Honduras, Nicaragua, 


Venezuela), and the rest in countries with medium mortality rate; we included this study for the medium and high strata but not for the low stratum. Bangladesh4 RV1 was a cluster-RCT, villages were 


randomised to Rotarix or to no intervention, adjusted using ICC=0.02. Horizontal axis represents effect estimate comparing groups of children receiving Rotarix vs. placebo or no intervention; vertical line 


through 1 shows no difference in severe RVGE between groups. Black diamonds represent point estimates of risk ratios combined using random effects meta-analysis; horizontal black line represents 95% 


confidence interval; points to the left of the vertical black line show a beneficial effect of Rotarix (fewer cases of severe RVGE with RV1), points to the right of the line show a detrimental effect of Rotarix 


(more cases of severe RVGE with RV1); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; EPI= Expanded Programme on Immunization; IPV=inactivated polio vaccine; 


OPV=oral polio vaccine; RR=risk ratio; RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline). 
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Figure 25: Analyses of RCTs for the effect of Rotarix (RV1) versus placebo on severe RVGE in infants and children in low mortality countries, up to three years 
follow up  
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing groups of children receiving Rotarix vs. placebo or no intervention; vertical line through 1 shows no difference in severe 


RVGE between groups. Black diamonds represent point estimates of risk ratios combined using the random effects meta-analysis; horizontal black line represents 95% confidence interval; points to the left 


of the vertical black line show a beneficial effect of Rotarix (fewer cases of severe RVGE with RV1), points to the right of the line show a detrimental effect of Rotarix (more cases of severe RVGE with RV1); I2 


value is the level of statistical heterogeneity between trials. CI=confidence interval; EPI= Expanded Programme on Immunization; IPV=inactivated polio vaccine; RR=risk ratio; RV1=monovalent rotavirus 


vaccine Rotarix® (GlaxoSmithKline). 
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Figure 26: Analyses of RCTs for the effect of RotaTeq (RV5) versus placebo on severe RVGE in infants in low and high mortality countries, up to one-year follow-
up 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing groups of children receiving RotaTeq vs. placebo or no intervention; vertical line through 1 shows no difference in severe 


RVGE between groups. Black diamonds represent point estimates of risk ratios combined using the random effects meta-analysis; horizontal black line represents 95% confidence interval; points to the left 


of the vertical black line show a beneficial effect of RotaTeq (fewer case of severe RVGE with RotaTeq), points to the right of the line show a detrimental effect of RotaTeq (more cases of severe RVGE with 


RotaTeq); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; EPI= Expanded Programme on Immunization; OPV=oral polio vaccine; RR=risk ratio; RV5=pentavalent 


rotavirus vaccine RotaTeq® (Merck). 
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Figure 27: Analyses of RCTs for the effect of RotaTeq (RV5) versus placebo on severe RVGE in infants and children in low, medium, and high mortality countries, 
up to two years follow up  
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Europe and the Americas RV5 was conducted mainly in 11 European and Latin American low and medium mortality countries, but also in high mortality Guatemala. We included 


this study for the low and medium strata but not for the high stratum. Horizontal axis represents effect estimate comparing groups of children receiving RotaTeq vs. placebo or no intervention; vertical line 


through 1 shows no difference in severe RVGE between groups. Black diamonds represent point estimates of risk ratios combined using the random effects meta-analysis; horizontal black line represents 


95% confidence interval; points to the left of the vertical black line show a beneficial effect of RotaTeq (fewer cases of severe RVGE with RotaTeq), points to the right of the line show a detrimental effect of 


RotaTeq (more cases of severe RVGE with RotaTeq); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; EPI= Expanded Programme on Immunization; OPV=oral polio 


vaccine; RR=risk ratio; RV5=pentavalent rotavirus vaccine RotaTeq® (Merck).  
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Figure 28: Analyses of RCTs for the effect of Rotasiil versus placebo on severe RVGE in infants in high mortality countries, up to one year follow up  
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/).  Horizontal axis represents effect estimate comparing groups of children receiving Rotasiil vs. placebo or no intervention; vertical line through 1 shows no difference in severe 


RVGE between groups. Black diamonds represent point estimates of risk ratios combined using the random effects meta-analysis; horizontal black line represents 95% confidence interval; points to the left 


of the vertical black line show a beneficial effect of Rotasiil (fewer cases of severe RVGE with Rotasiil), points to the right of the line show a detrimental effect of Rotasiil (more cases of severe RVGE with 


Rotasiil); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; EPI= Expanded Programme on Immunization; OPV=oral polio vaccine; RR=risk ratio; SIIL= pentavalent 


rotavirus vaccine Rotasiil® (Serum Institute India Ltd.). 
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Figure 29: Analyses of RCTs for the effect of Rotasiil versus placebo on severe RVGE in infants and children in high mortality countries, up to two years follow 


up  
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). † Unpublished data received from authors. Horizontal axis represents effect estimate comparing groups of children receiving Rotasiil vs. placebo or no intervention; vertical line 


through 1 shows no difference in severe RVGE between groups. Black diamonds represent point estimates of risk ratios combined using the random effects meta-analysis; horizontal black line represents 


95% confidence interval; points to the left of the vertical black line show a beneficial effect of Rotasiil (fewer cases of severe RVGE with Rotasiil), points to the right of the line show a detrimental effect of 


Rotasiil (more cases of severe RVGE with Rotasiil); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; OPV=oral polio vaccine; RR=risk ratio; SIIL= pentavalent rotavirus 


vaccine Rotasiil® (Serum Institute India Ltd.). 
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Figure 30: Analyses of RCTs for the effect of Rotavac versus placebo or no intervention on severe RVGE in infants in high mortality countries, up to one year 
follow up  
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing groups of children receiving Rotavac vs. placebo or no intervention; vertical line through 1 shows no difference in severe 


RVGE between groups. Black diamonds represent point estimates of risk ratios combined using the random effects meta-analysis; horizontal black line represents 95% confidence interval; points to the left 


of the vertical black line show a beneficial effect of Rotavac (fewer cases of severe RVGE with Rotavac), points to the right of the line show a detrimental effect of Rotavac (more cases of severe RVGE with 


Rotavac); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; EPI= Expanded Programme on Immunization; OPV=oral polio vaccine; RR=risk ratio; VAC= monovalent 


rotavirus vaccine Rotavac® (Bharat Biotech). 
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Figure 31: Analyses of RCTs for the effect of Rotavac versus placebo or no intervention on severe RVGE in infants and children in high mortality countries, up to 
two years follow up  
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing groups of children receiving Rotavac vs. placebo or no intervention; vertical line through 1 shows no difference in severe 


RVGE between groups. Black diamonds represent point estimates of risk ratios combined using the random effects meta-analysis; horizontal black line represents 95% confidence interval; points to the left 


of the vertical black line show a beneficial effect of Rotavac (fewer cases of severe RVGE with Rotavac), points to the right of the line show a detrimental effect of Rotavac (more cases of severe RVGE with 


Rotavac); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; EPI= Expanded Programme on Immunization; OPV=oral polio vaccine; RR=risk ratio; VAC= monovalent 


rotavirus vaccine Rotavac® (Bharat Biotech). 
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1.3.2 Effect of different number of rotavirus vaccine doses on severe 


RVGE 


See Table 8 for Summary of Findings with GRADE evidence profiles and plain 


language summaries; Figure 32 to 33 for analyses of the effect of different doses 


of rotavirus vaccines on severe RVGE, stratified by vaccine and mortality 


stratum; and Characteristics of included studies and Risk of bias assessments of 


included studies for more details on the included studies. 


 


1.3.2.1 Evidence for the effect of different number of doses of Rotarix on 
severe RVGE from medium- and high-mortality countries 


Four RCTs compared three doses with two doses of Rotarix and reported on 


severe RVGE (Latin America1 RV1, Malawi1 RV1, South Africa3 RV1, South Africa4 


RV1).  


The evidence is very uncertain about the effect of three compared with two 


doses of Rotarix vaccine on severe RVGE in infants in medium mortality 


countries at one year follow-up (very low certainty evidence, RR 0.23, 95% CI 


0.01 to 3.95, 1 RCTs, N=416, Figure 32) and at two years follow-up (very low 


certainty evidence, RR 2.37, 95% CI 0.89 to 6.34, 1 RCT, N=416, Figure 33). 


Three doses of Rotarix (last dose administered at 14 weeks) may result in little 


or no difference in severe RVGE compared with two doses of Rotarix in infants in 


high mortality countries at one-year follow-up (low certainty evidence, RR 


0.90, 95% CI 0.52 to 1.59, 4 RCTs, N=4093, Figure 32). The evidence at two-year 


follow-up is very uncertain (very low certainty evidence, RR 0.88, 95% CI 0.32 to 


2.44, 3 RCTs, N=2289, Figure 33). 


 


1.3.2.2 Gaps in the evidence 


There are no RCTs on LLR, Rotasiil, RotaTeq, Rotavac, or Rotavin comparing 
different number of doses on severe RVGE in any country.  


There are no RCTs on Rotarix comparing different number of doses on severe 


RVGE in low mortality countries. 


 


 


Table 8: Summary of Findings for different number of rotavirus vaccine doses on severe RVGE in infants and children in different mortality settings 


Vaccine 


follow-up 


WHO 


mortality 


strata 


Plain language summary 


Illustrative comparative risks* (95% CI) Relative effect (95% CI) 


Nº of participants & 


studies 


Certainty of the 


evidence 


(GRADE) 


Assumed risk Corresponding risk 


Fewer doses More doses 


Rotarix 


(RV1) 


 


follow-up: 


up to one 


year 


 


see Figure 


33 


Medium 


mortality 


countries 


The evidence is very uncertain about the effect of three 


doses of Rotarix (last dose administered at 24 weeks) 


compared with two doses of Rotarix on severe RVGE in 


medium mortality countries at one-year follow-up due 


to serious risk of bias and serious imprecision. 


24 per 1000 
6 per 1000 


(0 to 95) RR 0.23 (0.01 to 3.95) 


416 participants in 1 RCT 


 
VERY LOW1,2 
due to serious risk 


of bias and serious 


imprecision 
RD: 19 fewer (24 fewer to 71 more) 


High 


mortality 


countries 


The evidence suggests that three doses of Rotarix (last 


dose administered at 14 weeks) may result in little or no 


difference in severe RVGE compared with two doses of 


Rotarix in high mortality countries at one-year follow-up. 


21 per 1000 
19 per 1000 


(11 to 34) RR 0.90 (0.52 to 1.59) 


4093 participants in 4 RCTs 


 
LOW2


  


due to serious 


imprecision 
RD: 2 fewer (10 fewer to 13 more) 


6.2_Rota


SAGE October 2020 meeting







69                                                                                              Rotavirus vaccine schedules – 2020 update for the WHO [redacted version] 
 


Cochrane Response is operated by The Cochrane Collaboration. Registered in England as a company limited by guarantee No. 03044323 Charity Number 1045921. VAT registration number GB 718 2127 49. Registered office: St Albans House, 57-59 Haymarket, London 


SW1Y 4QX United Kingdom 


Rotarix 


(RV1) 


 


follow-up: 


up to two 


years 


 


see Figure 


32 


Medium 


mortality 


countries 


The evidence is very uncertain about the effect of three 


doses of Rotarix (last dose administered at 14 weeks) 


compared with two doses of Rotarix on severe RVGE in 


medium mortality countries at two-year follow-up due 


to serious risk of bias and imprecision. 


30 per 1000 
71 per 1000 


(27 to 191) 
RR 2.37 (0.89 to 6.34) 


416 participants in 1 RCT 


 
VERY LOW1,3 
due to serious risk 


of bias and 


imprecision 
RD: 41 more (3 fewer to 161 more) 


High 


mortality 


countries 


The evidence is very uncertain about the effect of three 


doses of Rotarix (last dose administered at 14 weeks) 


compared with two doses of Rotarix on severe RVGE in 


high mortality countries at two-year follow-up due to 


inconsistency and serious imprecision. 


45 per 1000 
39 per 1000 


(14 to 109) 


RR 0.88 (0.32 to 2.44) 


2289 participants in 3 RCTs 


 
VERY LOW2,4 
due to 


inconsistency and 


serious 


imprecision 


RD: 5 fewer (30 fewer to 64 more) 


RotaTeq No studies were identified that reported on this outcome. 


Rotasiil No studies were identified that reported on this outcome. 


Rotavac No studies were identified that reported on this outcome. 


Rotavin No studies were identified that reported on this outcome. 


LLR No studies were identified that reported on this outcome. 


CI=confidence interval, RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline), RVGE=rotavirus gastroenteritis, RR=risk ratio, RCT=randomised controlled trial, LLR=Lanzhou 


lamb rotavirus vaccine 


* The basis for the assumed risk is the fewer doses group risk. The corresponding risk (and its 95% CI) is based on the assumed risk in the fewer doses group and the relative effect of the 


intervention (and its 95% CI).  


 
1 Downgraded by two levels for serious risk of bias: participants in this comparison were not randomised, they were taken from two separate cohorts that were not recruited at the same 


time and no adjustment for confounding was made. 
2 Downgraded by two levels for serious imprecision: few events and wide 95% CIs around both relative and absolute effects that include appreciable harm and appreciable benefit. 
3 Downgraded by one level for imprecision: few events and wide 95% CIs that include appreciable harm as well as no effect. 
4 Downgraded by one level for inconsistency: unexplained statistical heterogeneity (I2=72%).           
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Figure 32: Analysis of RCTs comparing three versus two doses of Rotarix on severe RVGE in infants in medium and high mortality countries, up to one year 
follow up 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Latin America1 RV1 3 versus 2 doses is not a direct randomised comparison, the 2-dose cohort was enrolled at a separate time from the 3-dose cohort, it was performed in more 


than one mortality stratum and contributed to both medium and high strata. Horizontal axis represents effect estimate comparing groups of children receiving 2 doses Rotarix vs. 3 doses Rotarix; vertical 


line through 1 shows no difference in severe RVGE between groups. Black diamonds represent point estimates of risk ratios combined using the random effects meta-analysis; horizontal black line 


represents 95% confidence interval; points to the left of the vertical black line show a beneficial effect of 3 doses Rotarix (fewer cases of severe RVGE with 3 doses), points to the right of the line show a 


detrimental effect of 3 doses Rotarix (more cases of severe RVGE with 3 doses); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; RR=risk ratio; RV1=monovalent rotavirus 


vaccine Rotarix® (GlaxoSmithKline); EPI=Expanded Programme on Immunization; OPV=oral polio vaccine. 
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Figure 33: Analysis of RCTs comparing three versus two doses of Rotarix on severe RVGE in infants in medium and high mortality countries, up to two years 


follow up 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Latin America1 RV1 3 versus 2 doses is not a direct randomised comparison, the 2-dose cohort was enrolled at a separate time from the 3-dose cohort, it was performed in more 


than one mortality stratum and contributed to both medium and high strata. Horizontal axis represents effect estimate comparing groups of children receiving 2 doses Rotarix vs. 3 doses Rotarix; vertical 


line through 1 shows no difference in severe RVGE between groups. Black diamonds represent point estimates of risk ratios combined using the random effects meta-analysis; horizontal black line 


represents 95% confidence interval; points to the left of the vertical black line show a beneficial effect of 3 doses Rotarix (fewer cases of severe RVGE with 3 doses), points to the right of the line show a 


detrimental effect of 3 doses Rotarix (more cases of severe RVGE with 3 doses); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; RR=risk ratio; RV1=monovalent rotavirus 


vaccine Rotarix® (GlaxoSmithKline); EPI=Expanded Programme on Immunization; OPV=oral polio vaccine. 
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1.3.3  Effect of age at first rotavirus vaccine dose on severe RVGE 


See Table 9 for Summary of Findings with GRADE evidence profiles and plain 


language summaries; Figure 34 to 35 for analyses of the effect of different age at 


first rotavirus vaccine dose on severe RVGE, stratified by vaccine and mortality 


stratum; and Characteristics of included studies and Risk of bias assessments of 


included studies for more details on the included studies. 


 


1.3.3.1 Evidence for the effect of different age at first dose of Rotarix on severe 
RVGE from high mortality countries  


Three RCTs compared the administration of the first dose of Rotarix in younger 


infants to older infants and reported on severe RVGE (Malawi1 RV1, South 


Africa3 RV1, South Africa4 RV1). 


Administering the first dose Rotarix to younger (6-7 weeks) infants compared 


with older (10-12 weeks) infants may result in little or no difference in severe 


RVGE at one-year follow-up in high mortality countries (low certainty 


evidence, RR 0.96, 95% CI 0.53 to 1.74, 3 RCTs, N=3677, Figure 34). The evidence 


at two years follow-up is very uncertain (very low certainty evidence, RR 0.53, 


95% CI 0.14 to 1.98, 2 RCTs, N=1873, Figure 35). 


In addition, an exploratory post hoc analysis South Africa and Malawi RV1 


(Gruber 2018) also found little or no difference in severe RVGE when comparing 


infants that received the first dose at a younger versus older age (13-16 weeks 


compared with 10-12 weeks at first dose: adjusted RR 1.7, 95% CI 0.5 to 4.7, 


n=1506, analysis not shown). 


 


1.3.3.2 Evidence for the effect of different age at first dose of RotaTeq on 
severe RVGE from high mortality countries  


An exploratory post hoc analysis of Kenya RV5, Mali1 RV5, Ghana RV5, 


Bangladesh RV5, and Vietnam RV5 (Gruber 2018) concluded that a modest delay 


in rotavirus vaccination start may be associated with lower severe RVGE risk (<6 


weeks compared with ≥6 weeks at first dose: adjusted RR 2.4, 95% CI 1.3 to 4.8, 


n=3666; 3-6 weeks compared with 10-12 weeks at first dose: adjusted RR 2.2, 


95% CI 0.7 to 6.7, n=1951, analyses not shown). 


 


1.3.3.3 Gaps in the evidence 


There are no RCTs on LLR, Rotasiil, Rotavac, or Rotavin comparing different age 


at first rotavirus vaccine dose on severe RVGE in any country. 


There are no RCTs on Rotarix or RotaTeq comparing different age at first 


rotavirus vaccine dose on severe RVGE from low- and medium mortality 
countries. 


 


Table 9: Summary of Findings for different age at first rotavirus vaccine dose on severe RVGE in infants and children in different mortality settings 


Vaccine 


follow-up 


WHO 


mortality 


strata 


Plain language summary 


Illustrative comparative risks* (95% CI) Relative effect (95% 


CI) 


Nº of participants & 


studies 


Certainty of the 


evidence 


(GRADE) 


Assumed risk Corresponding risk 


Older at 1st dose Younger at 1st dose 


Rotarix (RV1) 


 


follow-up: up to 


one year 


 


see Figure 1  


High 


mortality 


The evidence suggests that two doses Rotarix with first 


dose administered at a younger age (6-7 weeks) may 


result in little or no difference in severe RVGE 


compared with first dose administered at an older age 


(10-12 weeks) at six months to one-year follow-up. 


21 per 1000 
20 per 1000 


(11 to 36) RR 0.96 (0.53 to 1.74) 


3677 participants in 3 


RCTs 


 
LOW1  
due to serious 


imprecision 
RD: 1 fewer with Rotarix (95% CI: from 10 


fewer to 15 more) per 1,000 participants 
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Rotarix (RV1) 


 


follow-up: up to 


two years 


 


see Figure 2  


High 


mortality 


The evidence is very uncertain about the effect of two 


doses Rotarix with first dose administered at a 


younger age (6-7 weeks) compared with older age (11-


12 weeks) on severe RVGE at two years follow-up. 


50 per 1000 
26 per 1000 


(7 to 99) RR 0.53 (0.14 to 1.98) 


1873 participants in 2 


RCTs 


 
VERY LOW1,2  
due to inconsistency 


and serious 


imprecision 


RD: 23 fewer with Rotarix (95% CI: from 43 


fewer to 49 more) per 1,000 participants 


RotaTeq (RV5) No studies were identified that reported on this outcome. 
Rotasiil No studies were identified that reported on this outcome. 
Rotavac No studies were identified that reported on this outcome. 
Rotavin No studies were identified that reported on this outcome. 
LLR No studies were identified that reported on this outcome. 


CI=confidence interval, RVGE=rotavirus gastroenteritis, RR=risk ratio, RCT=randomised controlled trial, RD=risk difference; RV1=monovalent rotavirus vaccine Rotarix® 


(GlaxoSmithKline); RV5=pentavalent rotavirus vaccine RotaTeq® (Merck); LLR=Lanzhou lamb rotavirus vaccine. 


* The basis for the assumed risk is the older age group risk. The corresponding risk (and its 95% CI) is based on the assumed risk in the older age group and the relative effect of the 


intervention (and its 95% CI). 
1 Downgraded by two levels for serious imprecision: few events and wide CIs that include appreciable benefit and appreciable harm as well as no effect. 
2 Downgraded by one level for inconsistency: unexplained statistical heterogeneity (I2>50%). 
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LOW 


Figure 34: Analyses of RCTs for younger versus older age at first Rotarix (RV1) dose on severe RVGE in infants in high mortality countries up to one year follow 
up  
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing groups of older children receiving Rotarix vs. younger children receiving Rotarix; vertical line through 1 shows no difference 


in severe RVGE between groups. Black diamonds represent point estimates of risk ratios combined using the random effects meta-analysis; horizontal black line represents 95% confidence interval; points 


to the left of the vertical black line show a beneficial effect of younger age at first Rotarix dose (fewer cases of severe RVGE with younger age), points to the right of the line show a detrimental effect of 


younger age at first Rotarix dose (more cases of severe RVGE with younger age); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; EPI= Expanded Programme on 


Immunization; OPV=oral polio vaccine; RR=risk ratio; RVGE=rotavirus gastroenteritis; RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline). 
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VERY LOW 
 


Figure 35: Analyses of RCTs for younger versus older age at first Rotarix (RV1) dose on severe RVGE in infants in high mortality countries up to two years follow 
up  
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing groups of older children receiving Rotarix vs. younger children receiving Rotarix; vertical line through 1 shows no difference 


in severe RVGE between groups. Black diamonds represent point estimates of risk ratios combined using the random effects meta-analysis; horizontal black line represents 95% confidence interval; points 


to the left of the vertical black line show a beneficial effect of younger age at first Rotarix dose (fewer cases of severe RVGE with younger age), points to the right of the line show a detrimental effect of 


younger age at first Rotarix dose (more cases of severe RVGE with younger age); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; EPI= Expanded Programme on 


Immunization; OPV=oral polio vaccine; RR=risk ratio; RVGE=rotavirus gastroenteritis; RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline 
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1.3.4 Effect of interval between rotavirus vaccine doses on severe RVGE 


An exploratory post hoc analysis of South Africa and Malawi RV1, Kenya RV5, 


Mali1 RV5, Ghana RV5, Bangladesh RV5, and Vietnam RV5 (Gruber 2018) found 


that an increase in interval between Rotarix doses may be associated with lower 


severe RVGE risk (4-month compared with 6-month interval between doses: 


adjusted RR 3.6, 95% CI 0.9 to 31.6, n=3118, analysis not shown) but was 


inconclusive for RotaTeq (4-month interval compared with at least one of the 


intervals at 6-months between doses: adjusted RR 0.6, 95% CI 0.2 to 1.8, n=3474, 


analysis not shown). 


No studies assessing the effect on severe RVGE comparing duration of interval 


between LLR, Rotasiil, Rotavac, or Rotavin doses were identified. 


 


1.3.5 Effect of rotavirus vaccine while given simultaneously with other 
childhood vaccines on severe RVGE 


No studies were identified that reported on this comparison for this outcome. 
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1.4 Evidence of effectiveness of rotavirus vaccines on rotavirus diarrhea-related healthcare encounters 


 


 


 


 


 


 


 


 


 


 


 


 


 


1.4.1 Rotavirus diarrhea-related healthcare encounters after rotavirus 
vaccine administration by mortality strata 


See Table 10 for Summary of Findings with GRADE evidence profiles and plain 
language summaries; Figure 36 to 39 for analyses of rotavirus vaccines 
effectiveness on rotavirus diarrhea-related health care encounters, stratified by 


vaccine and mortality stratum; and Characteristics of included studies and Risk 


of bias assessments of included studies for more details on the included studies. 


 


1.4.1.1 Evidence for the effectiveness of Rotarix vaccine on rotavirus diarrhea-
related healthcare encounters from low-, medium-, and high-mortality 
countries 


Forty-two case control studies reported on the effectiveness of Rotarix vaccine 


compared with no vaccination on RVGE-related health care encounters.  


There was low-certainty evidence suggesting that two doses of Rotarix may 


result in a 79% reduction in RVGE-related health care encounters compared 


with no vaccination in children up to 9 years old in low mortality countries (OR 


0.21, 95% 0.15 to 0.28, 16 case-control studies, N=25,824, Figure 36), a 58% 


reduction in children up to 5 years old in medium mortality countries (OR 0.42, 


95% 0.32 to 0.55, 11 case-control studies, N=11,495, Figure 36), and a 48% 


reduction in children up to 5 years old in high mortality countries (OR 0.52, 


95% 0.40 to 0.68, 15 case-control studies, N=11,130, Figure 36). 


 
1.4.1.2 Evidence for the effectiveness of RotaTeq vaccine on rotavirus 


diarrhea-related healthcare encounters from low-, medium-, and high-
mortality countries 


Twenty-two case control studies reported on the effectiveness of RotaTeq 


vaccine compared with no vaccination on RVGE-related health care encounters.  


Key findings 


➢ There is low-certainty evidence that two doses of Rotarix may result in a reduction in rotavirus diarrhea-related 
health care encounters compared with no vaccination in children up to 9 years old in low, medium, and high-


mortality countries. 
➢ There is moderate-certainty evidence that three doses of RotaTeq probably results in a reduction in rotavirus 


diarrhea-related health care encounters compared with no vaccination in children up to 16 years old in low and 


high-mortality countries. The evidence from medium mortality countries was very uncertain. 


➢ There is low-certainty evidence that vaccination with a full schedule of Rotarix or RotaTeq may result in a 
reduction in rotavirus diarrhea-related health care encounters compared with no vaccination in children up to 8 
years old in low and high-mortality countries. 


➢ The evidence is very uncertain about the effect of LLR vaccine compared with no vaccination on rotavirus diarrhea-
related health care encounters in medium mortality countries. 


➢ There were no observational studies assessing rotavirus diarrhea-related health care encounters for Rotasiil, 
Rotavac, or Rotavin. 
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There was moderate-certainty evidence that three doses of RotaTeq probably 


reduces RVGE-related health care encounters by 83% compared with no 


vaccination in children up to 16 years old in low mortality countries (OR 0.17, 


95% 0.14 to 0.21, 16 case-control studies, N=65,945, Figure 37). Evidence from 


medium mortality countries was very uncertain (OR 0.63, 95% 0.17 to 2.36, 1 


case-control study, N=1174, Figure 37). There was low-certainty evidence 


suggesting that three doses of RotaTeq may result in a 69% reduction in RVGE-


related health care encounters compared with no vaccination in children up to 


5 years old in high mortality countries (OR 0.31, 95% 0.19 to 0.48, 5 case-


control studies, N=6444, Figure 37). 


 
1.4.1.3 Evidence for the effectiveness of Rotarix or RotaTeq vaccine on 


rotavirus diarrhea-related healthcare encounters from low-, medium-, 
and high-mortality countries 


From studies that reported on populations that had received either Rotarix or 


RotaTeq, there were 15 case-control studies that reported on the effectiveness 


of rotavirus vaccine compared with no vaccination on RVGE-related health care 


encounters. 


There was low-certainty evidence suggesting that a full schedule of Rotarix (2 
doses) or RotaTeq (3 doses) vaccine may result in a 76% reduction in RVGE-
related health care encounters compared with no vaccination in children up to 


8 years old in low mortality countries (OR 0.24, 95% 0.18 to 0.33, 14 case-


control studies, N=26,1000, Figure 38) and a 59% reduction in children up to 5 


years old in high mortality countries (OR 0.41, 95% 0.27 to 0.62, 1 case-control 


study, N=542, Figure 38). 
 


1.4.1.4 Evidence for the effectiveness of LLR vaccine on rotavirus diarrhea-
related healthcare encounters from medium-mortality countries 


Four case-control studies reported on the effectiveness of LLR vaccine 


compared with no vaccination on RVGE-related health care encounters (China1 


LLR, China2 LLR, China3 LLR, China4 LLR). 


The evidence on the effectiveness of one dose LLR vaccine compared with no 


vaccination on RVGE-related health care encounters in infants and children in 


medium mortality countries is very uncertain (OR 0.68, 95% CI 0.52 to 0.89, 4 


case-control studies, N=13,934, Figure 39).  


 
1.4.1.5 Additional evidence 


Evidence from studies with overlapping populations, cohort studies, and 


studies that did not assess a full vaccine schedule is not reported in Table 10. All 


references are listed in the Observational effectiveness studies reference list. 


1.4.1.6 Gaps in the evidence 


There are no observational studies on the effectiveness of Rotasiil, Rotavac, or 
Rotavin against RVGE-related health care encounters.   


 


Table 10: Summary of Findings for the effectiveness of rotavirus vaccines on rotavirus diarrhea-related healthcare encounters in infants and children in 


different mortality settings 


Vaccine 


follow-up 


Child 


mortality 


rate 


Plain language summary 
Relative effect (95% CI) 


Nº of participants & studies 


Certainty of the 


evidence 


(GRADE) 


Rotarix (RV1) 


 


age: ≤9 years 


 


see Figure 36 


Low mortality 


countries 


The evidence suggests that two doses of Rotarix may result in a 


reduction in RVGE-related health care encounters compared with no 


vaccination in children up to 9 years old in low mortality countries. 


OR 0.21 (0.15 to 0.28) 


25,824 participants in 16 case-control 


studies 


 


VE 79% (72 to 85) 


 
LOW1,2 
due to risk of bias and 


inconsistency 
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Medium 


mortality 


countries 


The evidence suggests that two doses of Rotarix may result in a 


reduction in RVGE-related health care encounters compared with no 


vaccination in children up to 5 years old in medium mortality 


countries. 


OR 0.42 (0.32 to 0.55) 


11,495 participants in 11 case-control 


studies 


 


VE 58% (45 to 68) 


 
LOW1,2 
due to risk of bias and 


inconsistency 


High 


mortality 


countries 


The evidence suggests that two doses of Rotarix may result in a 


reduction in RVGE-related health care encounters compared with no 


vaccination in children up to 5 years old in high mortality countries. 


OR 0.52 (0.40 to 0.68) 


11,130 participants in 15 case-control 


studies 


 


VE 48% (32 to 60) 


 
LOW1,2 
due to risk of bias and 


inconsistency 


RotaTeq (RV5) 


 


age: ≤16 years 


 


see Figure 37 


Low mortality 


countries 


Three doses of RotaTeq probably results in a reduction in RVGE-


related health care encounters compared with no vaccination in 


children up to 16 years old in low mortality countries. 


OR 0.17 (0.14 to 0.21) 


65,945 participants in 16 case-control 


studies 


 


VE 83% (79 to 86) 


 
MODERATE1 
due to risk of bias 


Medium 


mortality 


countries 


The evidence is very uncertain about the effect of three doses of 


RotaTeq compared with no vaccination on RVGE-related health care 


encounters in children up to 5 years old in medium mortality 


countries due to risk of bias, imprecision, and indirectness. 


OR 0.63 (0.17 to 2.36) 


1174 participants in 1 case-control study 


 


VE 37% (-136 to 83) 


 
VERY LOW1,3,4 
due to risk of bias, 


imprecision, and 


indirectness 


High 


mortality 


countries 


The evidence suggests that three doses of RotaTeq may result in a 


reduction in RVGE-related health care encounters compared with no 


vaccination in children up to 5 years old in high mortality countries. 


OR 0.31 (0.19 to 0.48) 


6444 participants in 5 case-control studies 


 


VE 69% (52 to 81) 


 
LOW1,2 
due to risk of bias and 


inconsistency 


Rotarix (RV1) 


and/or RotaTeq 


(RV5) 


 


age: ≤3 years 


 


see Figure 38 


Low mortality 


countries 


The evidence suggests that vaccination with full schedule of Rotarix 


or RotaTeq may result in a reduction in RVGE-related health care 


encounters compared with no vaccination in children up to 8 years 


old in low mortality countries. 


OR 0.24 (0.18 to 0.33) 


26,100 participants in 14 case-control 


studies 


 


VE 76% (67 to 82) 


 
LOW1,2 
due to risk of bias and 


inconsistency 


High 


mortality 


countries 


The evidence suggests that vaccination with full schedule of Rotarix 


or RotaTeq may result in a reduction in RVGE-related health care 


encounters compared with no vaccination in children up to 5 years 


old in high mortality countries. 


OR 0.41 (0.27 to 0.62) 


542 participants in 1 case-control study 


 


VE 59% (38 to 73) 


 
LOW 1,4 
due to risk of bias and 


indirectness 
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LLR 


(case-control 


studies) 


 


age: at least two 


weeks from 


vaccination 


 


See Figure 39 


Medium 


mortality 


countries 


The evidence is very uncertain about the effect of three doses of LLR 


compared with no LLR on RVGE-related health care encounters in 


children up to five years old in medium mortality countries due to 


risk of bias, inconsistency, and indirectness. 


OR 0.68 (0.52 to 0.89) 


13,934 participants in 4 case-control 


studies 


 


VE 32% (11 to 48) 


 
VERY LOW1,2,4 


due to risk of bias, 


inconsistency, and 


indirectness 


Rotasiil No studies were identified that reported on this outcome. 


Rotavac No studies were identified that reported on this outcome. 


Rotavin No studies were identified that reported on this outcome. 


CI=confidence interval, OR=odds ratio, RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline), RV5=pentavalent rotavirus vaccine RotaTeq® (Merck), RCT=randomised controlled 


trial, RD=risk difference, LLR=Lanzhou lamb rotavirus vaccine, VE=vaccine efficacy 


   
1 Downgraded by one level for risk of bias: non-randomized case-control designs have a potential for uncontrolled confounding even if they are matched or adjusted. 
2 Downgraded one level for inconsistency: there was unexplained statistical heterogeneity in this analysis (I2>50%). 
3 Downgraded by one level for imprecision: wide 95% CIs that include appreciable benefit and appreciable harm as well as no effect. 
4 Downgraded by one level for indirectness: study/studies conducted in one country, so estimate may not apply to other countries in the same mortality stratum. 
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Figure 36: Meta-analyses of case-


control studies for the 
effectiveness of Rotarix (RV1) 


versus no intervention on RVGE-
related health-care encounters in 
infants and children in low, 


medium, and high mortality 
countries 
Studies were stratified into low, medium 


and high mortality based on the UN Inter-


agency Group for Child Mortality 


Estimation list of country under-five infant, 


child, and neo-natal mortality 


(https://childmortality.org/). Horizontal 


axis represents effect estimate comparing 


groups of children receiving full series (i.e. 


two doses) of Rotarix vs. no intervention; 


vertical line through 1 shows no difference 


in RVGE healthcare encounters between 


groups. Black diamonds represent point 


estimates of odds ratios combined using 


the random effects meta-analysis; 


horizontal black line represents 95% 


confidence interval; points to the left of the 


vertical black line show a beneficial effect 


of Rotarix (reduced odds of RVGE 


healthcare encounters with Rotarix), points 


to the right of the line show a detrimental 


effect of Rotarix (increased odds of RVGE 


healthcare encounters with Rotarix); I2 


value is the level of statistical 


heterogeneity between trials. 


CI=confidence interval; VE=vaccine 


efficacy; RV1=monovalent rotavirus vaccine 


Rotarix® (GlaxoSmithKline); RVGE=rotavirus 


gastroenteritis; LCI=lower 95% confidence 


interval; UCI=upper 95% confidence 


interval. 
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Figure 37: Meta-analyses of case-


control studies for the 
effectiveness of RotaTeq (RV5) 


versus no intervention on RVGE-
related health-care encounters in 
infants and children in low, 


medium, and high mortality 
countries 
Studies were stratified into low, medium 


and high mortality based on the UN Inter-


agency Group for Child Mortality 


Estimation list of country under-five infant, 


child, and neo-natal mortality 


(https://childmortality.org/). Horizontal 


axis represents effect estimate comparing 


groups of children receiving full series (i.e. 


three doses) RotaTeq vs. no intervention; 


vertical line through 1 shows no difference 


in RVGE-related health-care encounters 


between groups. Black diamonds represent 


point estimates of odds ratios combined 


using the random effects meta-analysis; 


horizontal black line represents 95% 


confidence interval; points to the left of the 


vertical black line show a beneficial effect 


of RotaTeq (reduced odds of RVGE-related 


health-care encounters with RotaTeq), 


points to the right of the line show a 


detrimental effect of RotaTeq (increased 


odds of RVGE-related health-care 


encounters with RotaTeq); I2 value is the 


level of statistical heterogeneity between 


trials. CI=confidence interval; VE=vaccine 


efficacy; RV5=pentavalent rotavirus vaccine 


RotaTeq® (Merck); RVGE=rotavirus 


gastroenteritis; LCI=lower 95% confidence 


interval; UCI=upper 95% confidence 


interval. 
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Figure 38: Meta-analyses of case-


control studies for the effectiveness 
of Rotarix (RV1) and/or RotaTeq 


(RV5) versus no intervention on 
RVGE-related health-care encounters 
in infants and children in low and 


high mortality countries 
Studies were stratified into low, medium and 


high mortality based on the UN Inter-agency 


Group for Child Mortality Estimation list of 


country under-five infant, child, and neo-natal 


mortality (https://childmortality.org/). 


Horizontal axis represents effect estimate 


comparing groups of children receiving full 


series of either Rotarix or RotaTeq vs. no 


intervention; vertical line through 1 shows no 


difference in RVGE-related health-care 


encounters between groups. Black diamonds 


represent point estimates of odds ratios 


combined using the random effects meta-


analysis; horizontal black line represents 95% 


confidence interval; points to the left of the 


vertical black line show a beneficial effect of 


either Rotarix or RotaTeq (reduced odds of 


RVGE-related health-care encounters with 


either Rotarix or RotaTeq), points to the right of 


the line show a detrimental effect of either 


Rotarix or RotaTeq (increased odds of RVGE-


related health-care encounters with either 


Rotarix or RotaTeq); I2 value is the level of 


statistical heterogeneity between trials. 


CI=confidence interval; VE=vaccine efficacy; 


RV1=monovalent rotavirus vaccine Rotarix® 


(GlaxoSmithKline); RV5=pentavalent rotavirus 


vaccine RotaTeq® (Merck); RVGE=rotavirus 


gastroenteritis; LCI=lower 95% confidence 


interval; UCI=upper 95% confidence interval. 
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Figure 39: Meta-analyses of 


case-control studies for the 
effectiveness of LLR versus 


no intervention on RVGE-
related health-care 
encounters in infants and 


children in medium 
mortality countries 
Horizontal axis represents effect 


estimate comparing groups of 


children receiving LLR vs. no 


intervention; vertical line through 1 


shows no difference in RVGE-related 


health-care encounters between 


groups. Black diamonds represent 


point estimates of odds ratios 


combined using the random effects 


meta-analysis; horizontal black line 


represents 95% confidence interval; 


points to the left of the vertical 


black line show a beneficial effect of 


LLR (reduced odds of RVGE-related 


health-care encounters with LLR), 


points to the right of the line show a 


detrimental effect of LLR (increased 


odds of RVGE-related health-care 


encounters with LLR); I2 value is the 


level of statistical heterogeneity 


between trials. CI=confidence 


interval; OR=odds ratio; 


LLR=Lanzhou lamb rotavirus 


vaccine. 
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1.5 Evidence of effectiveness of rotavirus vaccines on all-cause diarrhea-related healthcare encounters 


 


 


 


 


 


 


 


 


 


1.5.1 All-cause diarrhea-related healthcare encounters after rotavirus 
vaccine administration by mortality strata 


See Table 11 for Summary of Findings with GRADE evidence profiles and plain 


language summaries; Figure 40 and 41 for analyses of rotavirus vaccines 


effectiveness on all-cause diarrhea-related health care encounters, stratified by 


vaccine and mortality stratum; and Characteristics of included studies and Risk 


of bias assessments of included studies for more details on the included studies. 


 
1.5.1.1 Evidence for the effectiveness of Rotarix vaccine on all-cause diarrhea-
related healthcare encounters from low-, medium-, and high-mortality 
countries 


Four case control studies reported on the effectiveness of Rotarix vaccine 


compared with no vaccination on all-cause diarrhea-related health care 


encounters (Australia1 RV1, Bolivia4 RV1, Colombia1 RV1, Poland RV1).  


There was low-certainty evidence suggesting that two doses of Rotarix may 


result in a 50% reduction in all-cause diarrhea-related health care encounters 


compared with no vaccination in children up to two years old in low mortality 


countries (OR 0.50, 95% 0.30 to 0.84, 2 case-control studies, N=756, Figure 40). 


The evidence from medium mortality countries (OR 0.32, 95% CI 0.23 to 0.45, 1 


case-control study, N=1942, Figure 40) and high mortality countries (OR 0.06, 


95% CI 0.00 to 0.98, 1 case-control study, N=253, Figure 40) is very uncertain. 


 


1.5.1.2 Evidence for the effectiveness of RotaTeq vaccine on all-cause diarrhea-
related healthcare encounters from low-mortality countries 


One case control study reported on the effectiveness of RotaTeq vaccine 


compared with no vaccination on all-cause diarrhea-related health care 


encounters (Australia RV5).  


The evidence on the effectiveness of three doses of RotaTeq vaccine compared 


with no vaccination on all-cause diarrhea-related health care encounters in 


children up to two years old in low mortality countries is very uncertain (OR 


0.38, 95% CI 0.30 to 0.48, 1 case-control study, N=51,822, Figure 41). 


 


1.5.1.3 Additional evidence 


Evidence from studies with overlapping populations, cohort studies, and 


studies that did not assess a full vaccine schedule is not reported in Table 11. All 


references are listed in the Observational effectiveness studies reference list. 


Key findings 


➢ There is low-certainty evidence that two doses of Rotarix may result in a reduction in all-cause diarrhea-related 


health care encounters compared with no vaccine in children up to two years old in low mortality countries. The 
evidence for medium and high mortality countries was very uncertain. 


➢ The evidence is very uncertain about the effect of RotaTeq compared with no vaccine on all-cause diarrhea-related 


health care encounters in children up to two years old in low mortality countries. There were no studies on 


RotaTeq from medium or high mortality countries. 


➢ No observational studies were identified on Rotasiil, Rotavac, Rotavin, or LLR vaccines that reported on all-cause 
diarrhea-related health care encounters. 
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1.5.1.4 Gaps in the evidence 


There are no studies on the effectiveness of LLR, Rotasiil, Rotavac, or Rotavin 


against all-cause diarrhea-related health care encounters. 


 


Table 11: Summary of Findings for the effectiveness of rotavirus vaccines on all-cause diarrhea-related healthcare encounters in infants and children in 


different mortality settings 


Vaccine 


follow-up 


Child 


mortality 


rate 


Plain language summary 
Relative effect (95% CI) 


Nº of participants & studies 


Certainty of the evidence 


(GRADE) 


Rotarix (RV1) 


 


age: ≤2 years 


 


see Figure 40 


Low 


mortality 


countries 


Two doses of Rotarix may result in a reduction in ACGE-related health 


care encounters compared with no vaccine in children up to two years 


old in low mortality countries. 


OR 0.50 (0.30 to 0.84) 


756 participants in 2 case-control studies 


 


VE 50% (16 to 70) 


 
LOW1 
due to serious risk of bias 


Medium 


mortality 


countries 


The evidence is very uncertain about the effect two doses of Rotarix 


compared with no vaccine on ACGE-related health care encounters in 


children up to two years old in medium mortality countries due to 


serious risk of bias and indirectness. 


OR 0.32 (0.23 to 0.45) 


1942 participants in 1 case-control study 


 


VE 68% (55 to 77) 


 
VERY LOW1,2 
due to serious risk of bias 


and indirectness 


High 


mortality 


countries 


The evidence is very uncertain about the effect two doses of Rotarix 


compared with no vaccine on ACGE-related health care encounters in 


children up to two years old in high mortality countries due to serious 


risk of bias and indirectness. 


OR 0.06 (0.00 to 0.98) 


253 participants in 1 case-control study 


 


VE 94% (2 to 100) 


 
VERY LOW1,2 
due to serious risk of bias 


and indirectness 


RotaTeq (RV5)  


 


age: ≤2 years 


 


see Figure 41 


Low 


mortality 


countries 


The evidence is very uncertain about the effect three doses of RotaTeq 


compared with no vaccine on ACGE-related health care encounters in 


children up to two years old in low mortality countries due to serious 


risk of bias and indirectness. 


OR 0.38 (0.30 to 0.48) 


51,822 participants in 1 case-control study 


 


VE 62% (52 to 70) 


 
VERY LOW1,2 
due to serious risk of bias 


and indirectness 


Rotasiil No studies were identified that reported on this outcome.  


Rotavac No studies were identified that reported on this outcome.  


Rotavin No studies were identified that reported on this outcome.  


LLR No studies were identified that reported on this outcome.  


ACGE=all-cause gastroenteritis; CI=confidence interval, OR=odds ratio, RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline), RV5=pentavalent rotavirus vaccine RotaTeq® 


(Merck), RCT=randomised controlled trial, LLR=Lanzhou lamb rotavirus vaccine, VE=vaccine effectiveness. 
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* The basis for the assumed risk is the no vaccine group risk. The corresponding risk (and its 95% CI) is based on the assumed risk in the no vaccine group and the relative effect of the 


intervention (and its 95% CI).   


 
1 Downgraded by two levels for risk of bias: non-randomized case-control designs have a risk of residual confounding even if they are matched or adjusted for confounders. 
2 Downgraded by one level for indirectness: study/studies conducted in one country, so estimate may not apply to other countries in the same mortality stratum. 
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LOW 
 
 
 
 
VERY LOW 
 
 
 
 
VERY LOW 
 


Figure 40: Analysis of case control studies for effectiveness of Rotarix (RV1) versus no intervention on all-cause gastroenteritis-related health care encounters 


in infants and children in low, medium, and high mortality countries 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing groups of children receiving full series (i.e. two doses) of Rotarix vs. no intervention; vertical line through 1 shows no 


difference in all-cause gastroenteritis-related healthcare encounters between groups. Black diamonds represent point estimates of odds ratios combined using the random effects meta-analysis; horizontal 


black line represents 95% confidence interval; points to the left of the vertical black line show a beneficial effect of Rotarix (reduced odds of all-cause gastroenteritis-related healthcare encounters with 


Rotarix), points to the right of the line show a detrimental effect of Rotarix (increased odds of all-cause gastroenteritis-related healthcare encounters with Rotarix); I2 value is the level of statistical 


heterogeneity between trials. CI=confidence interval; VE=vaccine efficacy; RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline); LCI=lower 95% confidence interval; UCI=upper 95% confidence 


interval. 
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VERY LOW 


Figure 41: Analysis of case control studies for effectiveness of RotaTeq (RV5) versus no intervention on all-cause gastroenteritis-related health care encounters 
in infants and children in low mortality countries 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing groups of children receiving full series (i.e. three doses) of RotaTeq vs. no intervention; vertical line through 1 shows no 


difference in all-cause gastroenteritis-related healthcare encounters between groups. Black diamonds represent point estimates of odds ratios combined using the random effects meta-analysis; horizontal 


black line represents 95% confidence interval; points to the left of the vertical black line show a beneficial effect of RotaTeq (reduced odds of all-cause gastroenteritis-related healthcare encounters with 


RotaTeq), points to the right of the line show a detrimental effect of RotaTeq (increased odds of all-cause gastroenteritis-related healthcare encounters with RotaTeq); I2 value is the level of statistical 


heterogeneity between trials. CI=confidence interval; VE=vaccine efficacy; RV5=pentavalent rotavirus vaccine RotaTeq® (Merck); LCI=lower 95% confidence interval; UCI=upper 95% confidence interval. 
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1.6 Evidence on serious adverse events (SAEs) after rotavirus vaccine administration 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


1.6.1 Risk of SAEs after rotavirus vaccine administration compared with 
placebo or no vaccine  


See Table 12 for Summary of Findings with GRADE evidence profiles and plain 


language summaries; Figure 42 to 48 for analyses of risk of serious adverse 


events (SAE) after rotavirus vaccine administration, stratified by vaccine and 


mortality stratum; and Characteristics of included studies and Risk of bias 


assessments of included studies for more details on the included studies. 


 


1.6.1.1 Evidence on serious adverse events with Rotarix in low-, medium-, and 
high-mortality countries 


Thirty-one RCTs comparing Rotarix with placebo or no intervention reported on 


SAEs (Bangladesh1 RV1, China1 RV1, China2 RV1, China3 RV1, Dominican 


Republic RV1, East Asia RV1, Europe1 RV1, Europe2 RV1, Finland1 RV1, Finland2 


RV1, Finland3 RV1, India1 RV1, Japan1 RV1, Latin America and Finland RV1, Latin 


Key findings 


➢ There is moderate-certainty evidence that two doses of Rotarix probably results in little or no difference in serious 


adverse events compared with placebo in low mortality countries 
➢ There is high-certainty evidence that two doses of Rotarix compared with placebo results in a slight reduction in 


serious adverse events in medium- and high-mortality countries  
➢ There is high-certainty evidence that three doses of RotaTeq compared with placebo results in little or no 


difference in serious adverse events in low- and medium-mortality countries  
➢ There is high-certainty evidence that three doses of Rotasiil results in little or no difference in serious adverse 


events compared with placebo in high mortality countries  


➢ There is moderate-certainty evidence that three doses of Rotavac probably results in little or no difference in 


serious adverse events compared with placebo in high mortality countries  


➢ The evidence is very uncertain about whether Rotavin results in more serious adverse events compared to Rotarix 
➢ There is a paucity of evidence for the effect of Rotasiil or Rotavac vaccine compared with placebo or no 


intervention on serious adverse events in low- and medium mortality countries, and on LLR vaccine in any country 
➢ There is low-certainty evidence that three doses of Rotarix may result in more serious adverse events compared to 


two doses of Rotarix 


➢ There is low-certainty evidence that two doses of Rotarix with first or last dose administered at a younger age (16 


weeks) may result in little or no difference in serious adverse events compared to first or last dose administered at 
an older age in high-mortality countries 


➢ The evidence on serious adverse events after different schedules of RotaTeq and Rotavin is very uncertain 


➢ There is a paucity of evidence for the effect of different schedules on serious adverse events for Rotasiil, Rotavac, 


and LLR vaccines. 
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America1 RV1, Latin America2 RV1, Latin America3 RV1, Panama1 RV1, 


Philippines1 RV1, Philippines2 RV1, Russia RV1, Singapore1 RV1, South Africa 


and Malawi RV1, South Africa1 RV1, South Africa3 RV1, South Korea1 RV1, South 


Korea3 RV1, Thailand1 RV1, USA and Canada RV1, USA1 RV1, Vietnam RV1).  


Two doses of Rotarix probably results in little or no difference in SAEs in infants 


and children up to two years follow-up compared with placebo in low mortality 


countries (moderate certainty evidence, RR 0.89, 95% CI 0.72 to 1.10, 12 RCTs, 


N=19,091, Figure 42). 


Two doses of Rotarix resulted in a slight reduction of SAEs up to two years 


follow-up in medium mortality countries (high certainty evidence, RR 0.85, 


95% CI 0.76 to 0.95, 10 RCTs, N=77,119, Figure 43) and up to one year follow-up 


in high mortality countries (high certainty evidence, RR 0.89, 95% CI 0.84 to 


0.95, 12 RCTs, N=79,522, Figure 44).  


 


1.6.1.2 Evidence on serious adverse events from RotaTeq in low-, medium-, 
and high-mortality countries 


Fifteen RCTs compared RotaTeq with placebo and reported on serious adverse 


events (Africa RV5, Bangladesh RV5, China1 RV5, China3 RV5, China4 RV5, 


Europe and the Americas RV5, Europe RV5, Finland and USA RV5, Ghana RV5, 


India RV5, Japan1 RV5, Kenya RV5, Mali1 RV5, South Korea1 RV5, Vietnam RV5).  


Three doses of RotaTeq results in little or no difference in SAEs in infants and 


children up to two years follow-up compared with placebo in low mortality 


countries (high certainty evidence, RR 0.92, 95% CI 0.84 to 1.01, 5 RCTs, 


N=70,690, Figure 45) and medium mortality countries (high certainty evidence, 


RR 0.96, 95% CI 0.84 to 1.09, 4 RCTs, N=72,168, Figure 45). Three doses of 


RotaTeq probably results in little or no difference up to two years follow-up in 


high mortality countries (moderate certainty evidence, RR 0.97, 95% CI 0.70 to 


1.36, 7 RCTs, N=7654, Figure 45). 


 


1.6.1.3 Evidence on serious adverse events from Rotasiil in high mortality 
countries 


Three RCTs compared Rotasiil with placebo and reported on serious adverse 


events (India3 SIIL, India4 SIIL, Niger SIIL). 


Three doses of Rotasiil results in little or no difference in SAEs in infants and 


children up to two years follow-up compared with placebo in high mortality 


countries (high certainty evidence, RR 0.98, 95% CI 0.92 to 1.04, 3 RCTs, 


N=11,646, Figure 46).  


There were 1504/5821 (26%) SAEs reported in the Rotasiil vaccine group 


compared to 1535/5825 (26%) in the placebo group.  


Of two other studies that were not included in the meta-analysis because the 


number of participants per intervention group was not reported, one reported 


no SAEs among 18 infants and 18 toddlers receiving one dose of Rotasiil or 


placebo (India1 SIIL) while a second study reported two SAEs (urinary tract 


infection and septicaemia) unrelated to the study vaccine in 60 infants receiving 


three doses of Rotasiil or placebo (India2 SIIL). 


In addition, one RCT compared Rotasiil with Rotarix (India SIIL-RV1). There were 


40 SAEs among 1123 participants (3.6%) in the Rotasiil group and 19 SAEs 
among 374 participants (5.1%) in the Rotarix group (very low certainty evidence, 
RR 0.70, 95% CI 0.41 to 1.20). 


 


1.6.1.4 Evidence on serious adverse events from Rotavac in high mortality 
countries 


Two RCTs compared Rotavac with placebo and reported on serious adverse 


events (India1 VAC, India4 VAC).  


Three doses of Rotavac probably results in little or no difference in SAEs in 


infants and children up to two years follow-up compared with placebo in high 


mortality countries (moderate certainty evidence, RR 0.93, 95% CI 0.85 to 1.02, 


N=8210, Figure 47).  


There were 1020/5578 (18%) SAEs reported in the Rotavac vaccine group 


compared with 536/2632 (20%) in the placebo group. Three SAEs were 
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considered by study authors to be vaccine-related based on temporality of 


occurrence; one infant randomised to Rotavac suffered urticaria, one infant 


randomised to placebo suffered acute gastroenteritis, and another infant 


randomised to placebo suffered suspected sepsis.  


In addition, one RCT compared Rotavac with Rotarix (India VAC-RV1). There 


were no SAEs reported in either group (very low certainty evidence, RR not 


estimable, no events, 464 participants). 


1.6.1.5 Evidence on serious adverse events from Rotavin-M1 in high mortality 
countries  


One RCT compared Rotavin with Rotarix and reported on serious adverse events 


(Vietnam VIN). 


The evidence is very uncertain on the risk of SAEs with Rotavin compared with 


Rotarix in infants up to one month follow-up in high mortality countries (very 


low certainty evidence, RR not estimable, no events reported, 1 RCT, N=120, 


Figure 48).  


 
1.6.1.6 Gaps in the evidence 


There are no RCTs on LLR vaccine compared with placebo on serious adverse 


events in any country.  


There are no RCTs on Rotasiil, Rotavac, or Rotavin vaccines compared with 
placebo on serious adverse events from low- and medium mortality countries.  


 


Table 12: Summary of Findings for risk of serious adverse events (SAEs) after rotavirus vaccines compared to placebo in infants and children in different 


mortality settings 


Vaccine 


follow-up 


Child 


mortality 


rate 


Plain language summary 


Illustrative comparative risks* (95% CI) 
Relative effect (95% CI) 


Nº of participants & studies 


Certainty of the 


evidence 


(GRADE) 


Assumed risk Corresponding risk 


Placebo Rotavirus vaccine 


Rotarix (RV1) 


 


follow-up: up to 


two years 


 


see Figures 42 to 


44 


Low 


mortality 


countries 


Two doses of Rotarix probably results in 


little or no difference in SAEs compared 


with placebo in low mortality countries at 


up to two years follow-up. 


44 per 1000 
39 per 1000 


(31 to 48) RR 0.89 (0.72 to 1.10)  


19,091 participants in 12 RCTs 


 
MODERATE1  
due to impresicion  


RD: 5 fewer with Rotarix (95% CI: from 12 


fewer to 4 more) per 1000 


Medium 


mortality 


countries 


Two doses of Rotarix results in a slight 


reduction in SAEs compared with placebo 


in medium mortality countries at up to 


two years follow-up. 


45 per 1000 
38 per 1000 


(34 to 43) RR 0.85 (0.76 to 0.95)  


77,119 participants in 10 RCTs 


 
HIGH RD: 7 fewer with Rotarix (95% CI: from 11 


fewer to 2 fewer) per 1000 


High 


mortality 


countries 


Two doses of Rotarix results in a slight 


reduction in SAEs compared with placebo 


in high mortality countries at up to two 


years follow-up. 


43 per 1000 
39 per 1000 


(36 to 41) RR 0.89 (0.84 to 0.95) 


79,522 participants in 12 RCTs 


 
HIGH RD: 5 fewer with Rotarix (95% CI: from 7 


fewer to 2 fewer) per 1000 
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RotaTeq (RV5) 


 


follow-up: one 


month to two 


years 


 


see Figure 45 


Low 


mortality 


countries 


Three doses of RotaTeq results in little or 


no difference in SAEs compared with 


placebo in low mortality countries at up to 


two years follow-up. 


26 per 1000 
24 per 1000 


(22 to 26) RR 0.92 (0.84 to 1.01) 


70,690 participants in 5 RCTs 


 
HIGH RD: 2 fewer with RotaTeq (95% CI: from 4 


fewer to no difference) per 1000 


Medium 


mortality 


countries 


Three doses RotaTeq result in little or no 


difference in SAEs compared with placebo 


in medium mortality countries at up to 


two years follow-up. 


33 per 1000 
32 per 1000 


(28 to 36) 
RR 0.96 (0.84 to 1.09) 


72,168 participants in 4 RCTs 


 
HIGH RD: 1 fewer with RotaTeq (95% CI: from 5 


fewer to 3 more) per 1000 


High 


mortality 


countries 


The evidence suggests that three doses of 


RotaTeq may result in little or no 


difference compared with placebo in SAEs 


in high mortality countries at up to two 


years follow-up. 


18 per 1000 
18 per 1000 


(13 to 25) 
RR 0.97 (0.70 to 1.36) 


7654 participants in 7 RCTs 


 
MODERATE1 
due to imprecision RD: 1 fewer with RotaTeq (95% CI: from 5 


fewer to 7 more) per 1000 


Rotasiil 


 


follow-up: up to 


2 years 


 


see Figure 46 


High 


mortality 


countries 


Three doses of Rotasiil results in little or 


no difference in SAEs compared with 


placebo in high mortality countries at up 


to two years follow-up.  


265 per 1000 
258 per 1000  


(242 to 274) 
RR 0.98 (0.92 to 1.04) 


11,646 participants in 3 RCTs a 


 
HIGH RD: 5 fewer with Rotasiil (95% CI: from 21 


fewer to 11 more) per 1000 


Rotavac 


 


follow-up: up to 


2 years 


 


see Figure 47 


High 


mortality 


countries 


Three doses of Rotavac probably results in 


little or no difference in SAEs compared 


with placebo in high mortality countries at 


up to two years follow-up.  


204 per 1000 
189 per 1000 


(173 to 208) 
RR 0.93 (0.85 to 1.02) 


8210 participants in 3 RCTs b 


 
MODERATE2  
due to indirectness RD: 14 fewer with Rotavac (95% CI: 31 


fewer to 4 more) per 1000 


Rotavin 


 


follow-up: 1 


month 


 


see Figure 48 


High 


mortality 


countries 


The evidence is uncertain about the effect 


of Rotavin on SAEs compared with Rotarix 


in high mortality countries at one-month 


follow-up due to risk of bias, serious 


imprecision and indirectness.  


Rotarix: 


Not estimable, no 


events c 


Rotavin: 


Not estimable, no 


events RR not estimable** 


120 participants in 1 RCT 


 
VERY LOW3,4, 5 


due to risk of bias, 


serious imprecision 


and indirectness  
RD: not estimable, no events 


LLR No studies were identified that reported on this outcome. 
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CI=confidence interval, RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline), SAE=serious adverse event, RR=risk ratio, RCT=randomised controlled trial, RV5=pentavalent 


rotavirus vaccine RotaTeq® (Merck), LLR=Lanzhou lamb rotavirus vaccine, RD=risk difference 


* The basis for the assumed risk is the placebo group risk. The corresponding risk (and its 95% CI) is based on the assumed risk in the placebo group and the relative effect of the 


intervention (and its 95% CI). ** There were no events reported, thus, an estimate could not be calculated.  


 
a Two other studies were identified but not included in the meta-analysis, one reported no SAEs among 18 infants and 18 toddlers receiving one dose of Rotasiil or placebo (India1 SIIL) 


while the second reported two SAEs (urinary tract infection and septicaemia – unrelated to the study vaccine) in 60 infants receiving three doses of Rotasiil or placebo (India2 SIIL). 
b One study (India1 VAC) administered one dose only and the I321 RV vaccine arm was excluded from our analyses. 
c The control group for this study received RV1, not placebo. 


 
1 Downgraded by one level for imprecision: wide 95% CI that includes appreciable benefit and appreciable harm as well as no effect.  
2 Downgraded by one level for indirectness: three trials conducted in one country, so estimate may not apply to other high-mortality countries.  


3 Downgraded by one level for risk of bias: included trials at unclear risk of selection, performance, and detection bias. 
4 Downgraded by two levels for serious imprecision: no events reported in either group. 
5 Downgraded by one level for indirectness: single trial conducted in one country, so estimate may not apply to other high-mortality countries. 
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MODERATE 
 


Figure 42: Analyses of RCTs for the risk of Rotarix (RV1) versus placebo on serious adverse events in infants in low mortality countries up to two years follow up  
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Europe2 participants were pre-term infants. Horizontal axis represents effect estimate comparing groups of children receiving Rotarix vs. children receiving placebo; vertical line 


through 1 shows no difference in serious adverse events between groups. Black diamonds represent point estimates of risk ratios combined using random effects meta-analysis; horizontal black line 


represents 95% confidence interval; points to the left of the vertical black line show a beneficial effect of Rotarix (fewer serious adverse events with Rotarix), points to the right of the line show a detrimental 


effect of Rotarix (more serious adverse events with Rotarix); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; RV1=monovalent rotavirus vaccine Rotarix® 


(GlaxoSmithKline); RR=risk ratio; SAE=serious adverse event. 
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HIGH 


Figure 43: Analyses of RCTs comparing Rotarix (RV1) and placebo on serious adverse events in infants in medium mortality countries up to two years follow up  
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Europe2 participants were pre-term infants in France, Portugal, Spain and Poland. In Philippines2 RV1 and Vietnam RV1 two groups were combined administering Rotarix or 


placebo with 4 weeks or 8 weeks interval. Latin America2 RV1 was conducted in four study centres in a high mortality country (Peru), but also in three study centres in two low mortality countries (Colombia 


and Mexico). Latin America and Finland RV1 was conducted in one low mortality country (Finland) and 11 Latin American countries, four of them with high mortality rate (Dominican Republic, Honduras, 


Nicaragua, Venezuela), and the rest in countries with medium mortality rate; we included this study for the medium and high strata but not for the low stratum. Panama1 RV1 participants were administered 


3 doses Rotarix or placebo. Dominican Republic RV1 administered one complimentary dose of Rotarix to all infants enrolled in this study (both study groups) who were aged less than 6 months at Visit 3 


(Week 13) as a benefit to the placebo group for participation in the study. Horizontal axis represents effect estimate comparing groups of children receiving Rotarix vs. children receiving placebo; vertical line 


through 1 shows no difference in serious adverse events between groups. Black diamonds represent point estimates of risk ratios combined using random effects meta-analysis; horizontal black line 


represents 95% confidence interval; points to the left of the vertical black line show a beneficial effect of Rotarix(fewer serious adverse events with Rotarix), points to the right of the line show a detrimental 


effect of Rotarix (more serious adverse events with Rotarix); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; RV1=monovalent rotavirus vaccine Rotarix® 


(GlaxoSmithKline), RR=risk ratio; SAE=serious adverse event. 
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HIGH 


Figure 44: Analyses of RCTs comparing Rotarix (RV1) and placebo on serious adverse events in infants in high mortality countries up to two years follow up  
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Latin America2 RV1 was conducted in four study centres in a high mortality country (Peru), but also in three study centres in two low mortality countries (Colombia and Mexico). 


Latin America and Finland RV1 was conducted in one low mortality country (Finland) and 11 Latin American countries, four of them with high mortality rate (Dominican Republic, Honduras, Nicaragua, 


Venezuela), and the rest in countries with medium mortality rate; we included this study for the medium and high strata but not for the low stratum. Horizontal axis represents effect estimate comparing 


groups of children receiving Rotarix vs. children receiving placebo; vertical line through 1 shows no difference in serious adverse events between groups. Black diamonds represent point estimates of risk 


ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to the left of the vertical black line show a beneficial effect of Rotarix (fewer serious 


adverse events with Rotarix), points to the right of the line show a detrimental effect of Rotarix (more serious adverse events with Rotarix); I2 value is the level of statistical heterogeneity between trials. 


CI=confidence interval; RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline); SAE=serious adverse event; RR=risk ratio. 
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MODERATE 
 


Figure 45: Analyses of RCTs comparing RotaTeq (RV5) and placebo on serious adverse events in infants in low, medium and high mortality countries, up to two 
years follow up  
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Europe and the Americas RV5 was conducted mainly in European and Latin American low mortality countries, but also in high mortality (Guatemala). Africa RV5 included HIV 


exposed infants in Botswana, Tanzania, Zambia, and Zimbabwe. Africa RV5 (HIV) included HIV positive infants in Botswana, Tanzania, Zambia, and Zimbabwe. Horizontal axis represents effect estimate 


comparing groups of children receiving RotaTeq vs. children receiving placebo; vertical line through 1 shows no difference in serious adverse events between groups. Black diamonds represent point 


estimates of risk ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to the left of the vertical black line show a beneficial effect of RotaTeq 


(fewer serious adverse events with RotaTeq), points to the right of the line show a detrimental effect of RotaTeq (more serious adverse events with RotaTeq); I2 value is the level of statistical heterogeneity 


between trials. CI=confidence interval; RR=risk ratio; NR=not reported; RV5=pentavalent rotavirus vaccine RotaTeq® (Merck); SAE=serious adverse event. 
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Figure 46: Analyses of RCTs for the effect of Rotasiil versus placebo or no intervention on serious adverse events in infants in high mortality countries, up to 


two years follow-up 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality ( 


https://childmortality.org/). Horizontal axis represents effect estimate comparing groups of children receiving Rotasiil vs. children receiving placebo; vertical line through 1 shows no difference in serious 


adverse events between groups. Black diamonds represent point estimates of risk ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to 


the left of the vertical black line show a beneficial effect of Rotasiil (fewer serious adverse events with Rotasiil), points to the right of the line show a detrimental effect of Rotasiil (more serious adverse events 


with Rotasiil); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval RR=risk ratio. 


6.2_Rota


SAGE October 2020 meeting



file:///C:/Users/Enhance%20Reviews/Dropbox%20(Cochrane)/115%20and%20220%20WHO%20Rotavirus%20TEAM/115_WHO%20rotavirus%20vaccines%20SR%20TEAM/16_%20Final%20report/(http:/www.who.int/whr/2003/en/member_states_182-184_en.pdf)

file:///C:/Users/Enhance%20Reviews/Dropbox%20(Cochrane)/115%20and%20220%20WHO%20Rotavirus%20TEAM/115_WHO%20rotavirus%20vaccines%20SR%20TEAM/16_%20Final%20report/(http:/www.who.int/whr/2003/en/member_states_182-184_en.pdf)





100                                                                                              Rotavirus vaccine schedules – 2020 update for the WHO [redacted version] 
 


Cochrane Response is operated by The Cochrane Collaboration. Registered in England as a company limited by guarantee No. 03044323 Charity Number 1045921. VAT registration number GB 718 2127 49. Registered office: St Albans House, 57-59 Haymarket, London 


SW1Y 4QX United Kingdom 


 


 


 
 


 


 
MODERATE 


 


Figure 47: Analyses of RCTs for the effect of Rotavac versus placebo or no intervention on serious adverse events in infants in high mortality countries, up to 


two years follow-up 


Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). In India4 VAC, three arms of three different Rotavac vaccine lots with same schedule were combined into one group. In India1 VAC administered one dose only and the I321 RV 


vaccine arm was excluded. Horizontal axis represents effect estimate comparing groups of children receiving Rotavac vs. children receiving placebo; vertical line through 1 shows no difference in serious 


adverse events between groups. Black diamonds represent point estimates of risk ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to 


the left of the vertical black line show a beneficial effect of Rotavac (fewer serious adverse events with Rotavac), points to the right of the line show a detrimental effect of Rotavac (more serious adverse 


events with Rotavac); I2 value is the level of statistical heterogeneity between trials.; RR=risk ratio. 
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VERY LOW  


 Study Publication 


year 


Follow-up Mean age at 


first dose 
(weeks) 


Mean age at 


last dose 
(weeks) 


Intended schedule SAE Events/total 


3 doses 2 doses 


 Vietnam VIN a 2012 1 month 9 17-18 8, 12 weeks (VIN) 


vs. 8, 16 weeks (RV1) 


0/80 0/80 


 


    Total: 0/80 0/80 


      


Figure 48: Analyses of RCTs for the effect of Rotavin (VIN) versus Rotarix (RV1) on serious adverse events in infants in high mortality countries, one-month 


follow-up 


Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/).  


a Rotavin high (106.3 FFU/dose) and low (106.0 FFU/dose) titre groups were combined into one group. RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline). Co-administration of other vaccines 10-


20 days before or after 


 


 


1.6.2 Risk of SAEs after different number of rotavirus vaccine doses  


See Table 13 for Summary of Findings with GRADE evidence profiles and plain 


language summaries; Figure 49 to 51 for analyses of risk of SAEs after rotavirus 


vaccine administration, stratified by vaccine and mortality stratum; and 


Characteristics of included studies and Risk of bias assessments of included 


studies for more details on the included studies. 


 


1.6.2.1 Evidence on serious adverse events from comparisons of different 
number of doses of Rotarix in medium-, and high-mortality countries  


Five RCTs compared three doses Rotarix with two doses Rotarix and reported on 


serious adverse events (Bangladesh3 RV1, Ghana1 RV1, Latin America1 RV1, 


Pakistan RV1, South Africa3 RV1). 


Three doses of Rotarix, with the last dose administered at 18 weeks, may result 


in more SAEs compared with two doses Rotarix in infants at two-year follow-up 


in medium mortality countries (low certainty evidence, RR 2.90, 95% CI 1.75 to 


4.82, 1 RCT, N=474, Figure 49).  There were 20/84 (24%) SAEs reported in the 


three-dose group compared with 32/390 (8.2%) in the two-dose group. 


However, this was not a randomised comparison since the two-dose cohort was 


enrolled at a separate time from the three-dose cohort and this study only 


randomised vaccination and placebo groups. Consequently, results should be 


interpreted with caution. 


The evidence is very uncertain on three doses of Rotarix, with the last dose 


administered at 14-40 weeks compared with 2 doses at two weeks to 24-months 


follow-up in high mortality countries (very low certainty evidence, RR 1.14, 


95% CI 0.52 to 2.48, 5 RCTs, N=2268, Figure 49).  


There were 40/833 (4.8%) SAEs reported in the three-dose group compared with 


63/1435 (4.4%) in the two-dose group. 
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1.6.2.2 Evidence on serious adverse events from comparisons of different 
number of doses of RotaTeq in high mortality countries 


One RCT compared 4 doses RotaTeq with 3 doses RotaTeq and reported on 


serious adverse events (Mali2 RV5). 


The evidence is very uncertain on four doses of RotaTeq, with the last dose 


administered at 9-11 months compared with three doses at 3 months follow-up 


in high mortality countries (very low certainty evidence, RR 0.88, 95% CI 0.32 


to 2.38, 1 RCT, N=600, Figure 50).  


There were 7/300 (2.3%) SAEs reported in the four-dose group compared with 


8/300 (2.7%) in the three-dose group. 


 


1.6.2.3 Evidence on serious adverse events from comparisons of different 
number of doses of Rotavin in high mortality countries 


One RCT compared 3 doses Rotavin with 2 doses Rotavin and reported on 


serious adverse events (Vietnam VIN). 


The evidence on three doses of Rotavin, with the last dose administered at 17-


18 weeks, is very uncertain compared with two doses at 1 month follow-up in 


high mortality countries (very low certainty evidence, RR Not estimable, no 


events were reported, 1 RCT, N=160, Figure 51).  


 


1.6.2.4 Gaps in the evidence 


There are no RCTs on LLR, Rotasiil, or Rotavac comparing different number of 


doses on the risk of serious adverse events in any country.  


There are no RCTs on Rotarix comparing different number of doses on the risk of 


serious adverse events from low mortality countries.  


There are no RCTs on RotaTeq and Rotavin comparing different number of 


doses on the risk of serious adverse events from low- and medium mortality 
countries.  


 


Table 13: Summary of Findings for risk of serious adverse events (SAEs) after comparing different number of rotavirus vaccine doses in infants and children in 


different mortality settings 


Vaccine 


Follow-up 


Child 


mortality 


rate 


Plain language summary 


Illustrative comparative risks* (95% 


CI) 
Relative effect (95% 


CI) 


Nº of participants & 


studies 


Certainty of the 


evidence 


(GRADE) 
Assumed risk Corresponding risk 


Fewer doses More doses 


Rotarix (RV1) 


 


follow-up: up 


to two years 


 


see Figure 49 


Medium 


mortality 


countries 


The evidence suggests that three doses of Rotarix 


(last dose administered at 18 weeks) may result in 


more serious adverse events compared with two 


doses at up to two years follow-up. 


82 per 1000 
238 per 1000 


(144 to 396) RR 2.90 (1.75 to 7.82) 


474 participants in 1 


RCT 


 
LOW1  
due to serious risk of 


bias 


RD: 156 more with three doses (95% 


CI: from 62 more to 313 more) per 


1000 participants 


The evidence is very uncertain about the effect of 


three doses of Rotarix (last dose administered at 14-
44 per 1000 


50 per 1000 


(23 to 109) 
RR 1.14 (0.52 to 2.48) 


 
VERY LOW2,3 
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High 


mortality 


countries 


40 weeks) compared to two doses on serious adverse 


events at up to two years follow-up due to serious risk 


of bias and serious imprecision. 


RD: 6 more with three doses (95% CI: 


from 21 fewer to 65 more) per 1000 


participants 


2268 participants in 5 


RCTs 


due to risk of bias and 


serious imprecision 


RotaTeq (RV5) 


 


follow-up: 3 


months 


 


see Figure 50  


High 


mortality 


countries 


The evidence is very uncertain about the effect of four 


doses of RotaTeq (last dose administered at 9-11 


months) compared to three doses on serious adverse 


events at three-month follow-up due to risk of bias, 


indirectness, and serious imprecision. 


27 per 1000 23 per 1000  


(9 to 63) RR 0.88 (0.32 to 2.38) 


600 participants in 1 


RCT 


 
VERY LOW3,4,5 
due to risk of bias, 


indirectness, and 


serious imprecision 


RD: 3 fewer with four doses (95% CI: 


from 18 fewer to 37 more) per 1000 


participants 


Rotasiil No studies were identified that reported on this outcome. 


Rotavac No studies were identified that reported on this outcome. 


Rotavin 


 


follow-up: 1 


month 


 


see Figure 51 


High 


mortality 


countries 


The evidence is very uncertain about the effect of 


three doses of Rotavin (last dose administered at 17-


18 weeks) compared to two doses on serious adverse 


events at one-month follow-up due to risk of bias, 


indirectness, and serious imprecision. 


Not 


estimable** 
Not estimable** 


Not estimable**  


160 participants in 1 


RCT 


 
VERY LOW5,6,7 


due to risk of bias, 


indirectness, and 


serious imprecision 
RD: Not estimable** 


LLR No studies were identified that reported on this outcome. 
CI=confidence interval, SAE=serious adverse event, RR=risk ratio, RCT=randomised controlled trial, RD=risk difference, LLR=Lanzhou lamb rotavirus vaccine 


* The basis for the assumed risk is the fewer doses group risk. The corresponding risk (and its 95% CI) is based on the assumed risk in the fewer doses group and the relative effect of the 


intervention (and its 95% CI).    **Effects were not estimable because no events were reported. 


 
1 Downgraded by two levels for serious risk of bias: participants in this comparison were not randomised, they were taken from two separate cohorts that were not recruited at the same 


time and no adjustment for confounding was made.           
2 Downgraded by one level for risk of bias: most included studies are at high risk of bias for domains that could influence the results, including performance- and detection-bias and 


unclear risk of selection bias. 
3 Downgraded by two levels for serious imprecision: wide 95% CIs that include appreciable benefit and appreciable harm as well as no effect. 
4 Downgraded by one level for risk of bias: lack of blinding that could influence the results. 
5 Downgraded by one level for indirectness: single trial conducted in one country, so estimate may not apply to other high-mortality countries. 
6 Downgraded by one level for risk of bias: the trial did not report details of method of randomisation, allocation concealment, participants’ characteristics or attrition. 
7 Downgraded by two levels for imprecision: an effect could not be estimated as no events were reported; the trial was not powered to detect a difference in SAEs. 
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Figure 49: Analyses of RCTs for the effect of three doses of Rotarix versus two doses of Rotarix on serious adverse events, medium and high mortality countries, 


up to two years follow up 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Latin America1 RV1 study 3 versus 2 doses is not a direct randomised comparison, the 2-dose cohort was enrolled at a separate time from the 3-dose cohort. Horizontal axis 


represents effect estimate comparing groups of children receiving 3 doses vs. children receiving 2 doses; vertical line through 1 shows no difference in serious adverse events between groups. Black 


diamonds represent point estimates of risk ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to the left of the vertical black line show a 


beneficial effect of 3 doses (fewer serious adverse events with 3 doses), points to the right of the line show a detrimental effect of 3 doses (more serious adverse events with 3 doses); I2 value is the level of 


statistical heterogeneity between trials. CI=confidence interval; EPI= Expanded Programme on Immunization; MR=Measles and Rubella Virus Vaccine (Serum Institute of India); OPV=oral polio vaccine; 


RR=risk ratio; RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline). 
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Figure 50: Analyses of RCTs for the effect of 4 doses RotaTeq versus 3 doses RotaTeq on serious adverse events, high mortality countries, 3 months follow up 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing groups of children receiving 4 doses vs. children receiving 3 doses; vertical line through 1 shows no difference in serious 


adverse events between groups. Black diamonds represent point estimates of risk ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to 


the left of the vertical black line show a beneficial effect of 4 doses (fewer serious adverse events with 4 doses), points to the right of the line show a detrimental effect of 4 doses (more serious adverse events 


with 4 doses); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; RR=risk ratio; RV5=pentavalent rotavirus vaccine RotaTeq® (Merck). 
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VERY LOW  


 Study Publication 


year 


Follow-up Mean age at first 


dose (weeks) 


Mean age at 


last dose 
(weeks) 


Intended schedule Events/total 


3 doses 2 doses 


 Vietnam VIN 2012 1 month 9 17-18 8, 12, 16 weeks  


vs. 8, 16 weeks 


0/80 0/80 


 


    Total: 0/80 0/80 


      


Figure 51: Analyses of RCTs for the risk of serious adverse events after 3 doses Rotavin versus 2 doses Rotavin, high mortality countries, 1 month follow up 


Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal 


mortality (https://childmortality.org/). Rotavin high (106.3 FFU/dose) and low (106.0 FFU/dose) titre groups were combined into one group.  


 


 


 


1.6.3 Risk of SAEs after rotavirus vaccine administration by age at first 
and last dose 


See Table 14 for Summary of Findings with GRADE evidence profiles and plain 


language summaries; Figure 52 to 54 for analyses of risk of SAEs after different 


age of first and last dose of rotavirus vaccine, stratified by vaccine and mortality 


stratum; and Characteristics of included studies and Risk of bias assessments of 


included studies for more details on the included studies. 


 


1.6.3.1 Evidence on serious adverse events by age at first dose of Rotarix in 
low- and high-mortality countries  


Six RCTs compared administration of first dose of Rotarix in younger infants to 


older infants and reported on serious adverse events (Ghana1 RV1, Pakistan 


RV1, Philippines2 RV1, South Africa1 RV1, South Africa3 RV1, USA3 RV1). 


The evidence on SAEs for administering the first dose Rotarix to younger (8.7 
weeks) infants compared with older (12.8 weeks) infants is very uncertain at 
seven-months follow-up in low mortality countries (very low-certainty 


evidence, RR 1.01, 95% CI 0.50 to 2.05, 1 RCT, N=484, Figure 52). There were 


15/249 (6.0%) SAEs reported in the younger age group compared with 14/235 
(6.0%) in the older age group. 


Administering the first dose Rotarix to younger (6-6.5 weeks) infants compared 


with older (10-11 weeks) infants may result in little or no difference in SAEs at 


one to 12-month follow-up in high mortality countries (low-certainty evidence, 
RR 1.21, 95% CI 0.57 to 2.56, 5 RCTs, N=1572, Figure 52). There were 26/816 


(3.2%) SAEs reported in the younger age groups compared with 19/756 (2.5%) in 
the older age groups. 


 


1.6.3.2 Evidence on serious adverse events by age at first dose of RotaTeq in 
low-mortality countries  


One RCT compared administration of first dose of RotaTeq in younger infants 


compared to older infants and reported on serious adverse events (Finland2 


RV5). 


The evidence on SAEs for administering the first dose Rotarix to younger (7 
weeks) infants compared with older (11 weeks) infants is very uncertain at one-


month follow-up in low mortality countries (very low certainty evidence, RR 


0.95, 95% CI 0.06 to 15.02, 1 RCT, N=238, Figure 53). There were 1/122 (0.8%) 
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SAEs reported in the younger age groups compared with 1/116 (0.8%) in the 


older age groups. 


 


1.6.3.3 Evidence on serious adverse events by age at last dose of Rotarix in 
low- and high-mortality countries 


Five RCTs compared administration of last dose of Rotarix in younger infants to 
older infants and reported on serious adverse events (Ghana1 RV1, Pakistan 


RV1, South Africa1 RV1, USA3 RV1, Vietnam RV1). 


The evidence on SAEs for administering the last Rotarix dose to younger (16 
weeks) infants compared with older (20 weeks) infants is very uncertain at 


seven-month follow-up in low mortality countries (very low-certainty 
evidence, RR 1.01, 95% CI 0.50 to 2.05, 1 RCT, N=484, Figure 54). There were 


15/249 (6.0%) SAEs reported in the younger age group compared with 14/235 
(6.0%) in the older age group. 


Administering the last Rotarix dose to younger (10-13 weeks) infants compared 


with older (14-17 weeks) infants may result in little or no difference in SAEs at 


one to 12-month follow-up in high mortality countries (low-certainty evidence, 
RR 1.36, 95% CI 0.56 to 3.29, 4 RCTs, N=1191, Figure 54). There were 24/630 
(3.8%) SAEs reported in the younger age groups compared with 15/561 (2.7%) in 


the older age groups. 


 


1.6.3.4 Gaps in the evidence 


There are no RCTs on LLR, Rotasiil, Rotavac, or Rotavin comparing different 
ages at first or last dose for serious adverse events from any country.  


There are no RCTs on RotaTeq comparing different ages at first dose for serious 
adverse events from medium or high mortality countries.  


There are no RCTs on Rotarix comparing different ages at first or last dose for 
serious adverse events from medium mortality countries. 


 


Table 14: Summary of Findings for risk of serious adverse events (SAEs) comparing age at first and last dose of rotavirus vaccine doses in infants and children in 


different mortality settings 


Vaccine 


follow-up 


Child 


mortality 


rate 


Plain language summary 


Illustrative comparative risks* (95% CI) 
Relative effect (95% CI) 


Nº of participants & studies 


Certainty of the 


evidence 


(GRADE) 


Assumed risk Corresponding risk 


Older at 1st dose Younger at 1st dose 


Rotarix (RV1) 


 


follow-up: up to 


one year 


 


see Figure 52 


Low 


mortality 


countries 


The evidence is very uncertain about the effect of 


two doses of Rotarix with the first dose 


administered at a younger age (8.7 weeks) 


compared with an older age (12.8 weeks) on SAEs at 


7 months follow-up due to risk of bias, serious 


imprecision, and indirectness. 


60 per 1000 
60 per 1000 


(30 to 122) 
RR 1.01 (0.50 to 2.05) 


484 participants in 1 RCT 


 
VERY LOW1,2,3  
due to risk of bias, 


serious imprecision, 


and indirectness 


RD: no difference with younger age (95% 


CI: 30 fewer to 63 more) per 1000 


High 


mortality 


countries 


The evidence suggests that two doses of Rotarix 


with the first dose administered at a younger age (6 


weeks) may result in little or no difference on SAEs 


compared with older age (10-11 weeks) at one 


month to one-year follow-up. 


25 per 1000 
30 per 1000 


(14 to 64) 
RR 1.21 (0.57 to 2.56) 


1572 participants in 5 RCTs 


 
LOW2, 
due to serious 


imprecision 
RD: 5 more with younger age (95% CI: 11 


fewer to 39 more) per 1000 
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RotaTeq (RV5) 


 


follow-up: one 


month 


 


see Figure 53 


Low 


mortality 


countries 


The evidence is very uncertain about the effect of 


three doses RotaTeq with the first dose 


administered at a younger age (7 weeks) compared 


with older age (11 weeks) on at one-month follow-


up due to risk of bias and serious imprecision. 


9 per 1000 
8 per 1000 


(1 to 129) 
RR 0.95 (0.06 to 15.02) 


238 participants in 1 RCT 


 
VERY LOW2,4 


due to risk of bias and 


serious imprecision 
RD: 1 fewer with younger age (95% CI: 8 


fewer to 121 more) per 1000 


Rotasiil No studies were identified that reported on this outcome. 
Rotavac No studies were identified that reported on this outcome. 
Rotavin No studies were identified that reported on this outcome. 
LLR No studies were identified that reported on this outcome. 


Rotarix (RV1) 


(age at last 


dose) 


 
 


follow-up: up to 


one year 


 


See Figure 54 


Low 


mortality 


countries 


The evidence is very uncertain about the effect of 


two doses Rotarix with the last dose administered at 


a younger age (16 weeks) compared with an older 


age (20 weeks) on SAEs at 7 months follow-up due 


to risk of bias, serious imprecision, and indirectness. 


Older at last 


dose 


Younger at last 


dose 


RR 1.01 (0.50 to 2.05) 


484 participants in 1 RCT 


 
VERY LOW1,2,3 
due to risk of bias, 


indirectness, and 


serious imprecision 


60 per 1000 
60 per 1000 


(30 to 122) 


RD: no difference with younger age (95% 


CI: 30 fewer to 63 more) per 1000 


High 


mortality 


countries 


The evidence suggests that two doses Rotarix with 


the last dose administered at a younger age (10-11 


weeks) compared with an older age (14-15 weeks) 


may result in little or no difference in SAEs at one 


month to one-year follow-up. 


27 per 1000 
36 per 1000 


(15 to 88) RR 1.36 (0.56 to 3.29) 


1191 participants in 4 RCTs 


 
LOW2 
due to serious 


imprecision 
RD: 9 more with younger age (95% CI: 12 


fewer to 61 more) per 1000 


CI=confidence interval, RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline), SAE=serious adverse event, RD=risk difference; RR=risk ratio, RCT=randomised controlled trial, 


RV5=pentavalent rotavirus vaccine RotaTeq® (Merck), LLR=Lanzhou lamb rotavirus vaccine. 


* The basis for the assumed risk is the older age group risk. The corresponding risk (and its 95% CI) is based on the assumed risk in the older age group and the relative effect of the 


intervention (and its 95% CI).   


 
1 Downgraded by one level for risk of bias: open label trial at risk of performance- and detection-bias.  
2 Downgraded by two levels for serious imprecision: few events and wide CIs around both relative and absolute effects that include appreciable benefit and appreciable harm. 
3 Downgraded by one level for indirectness: single trial conducted in one country, so estimate may not apply to other low-mortality countries. 
4 Downgraded by one level for risk of bias: included trial at unclear risk of selection bias and high risk of performance- and detection bias. 
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Figure 52: Analyses of RCTs for younger versus older age at first Rotarix (RV1) dose serious adverse events in low and high mortality countries 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing groups of younger infants receiving Rotarix vs. older infants receiving Rotarix; vertical line through 1 shows no difference in 


serious adverse events between groups. Black diamonds represent point estimates of risk ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; 


points to the left of the vertical black line show a beneficial effect for younger infants (fewer serious adverse events for younger infants), points to the right of the line show a detrimental effect for younger 


infants (more serious adverse events for younger infants); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; RR=risk ratio, SAE=serious adverse event; RV1=monovalent 


rotavirus vaccine Rotarix® (GlaxoSmithKline); EPI=Expanded Programme on Immunization; OPV=oral polio vaccine; IPV=inactivated polio vaccine. 
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VERY LOW 


Figure 53: Analyses of RCTs for younger versus older age at first RotaTeq (RV5) dose on serious adverse events in low mortality countries 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Finland2 RV5 group with younger age at first dose received MenCC vaccine on a staggered schedule with RotaTeq, group with older age at first dose received MenCC vaccine 


concomitantly with RotaTeq. Horizontal axis represents effect estimate comparing groups of younger infants receiving RotaTeq vs. older infants receiving RotaTeq; vertical line through 1 shows no 


difference in serious adverse events between groups. Black diamonds represent point estimates of risk ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence 


interval; points to the left of the vertical black line show a beneficial effect for younger infants (fewer serious adverse events for younger infants), points to the right of the line show a detrimental effect for 


younger infants (more serious adverse events for younger infants); I2 value is the level of statistical heterogeneity between trials.  CI=confidence interval; RR=risk ratio, SAE=serious adverse event; 


RV5=pentavalent rotavirus vaccine RotaTeq® (Merck); EPI=Expanded Programme on Immunization. 
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Figure 54: Analyses of RCTs for younger versus older age at last Rotarix (RV1) dose on serious adverse events in low and high mortality countries 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Ghana1 RV1 has now lifted the vaccination upper age restriction but this took place after this study was carried out. Horizontal axis represents effect estimate comparing groups 


of younger infants receiving Rotarix vs. older infants receiving Rotarix; vertical line through 1 shows no difference in serious adverse events between groups. Black diamonds represent point estimates of risk 


ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to the left of the vertical black line show a beneficial effect for younger infants (fewer 


serious adverse events for younger infants), points to the right of the line show a detrimental effect for younger infants (more serious adverse events for younger infants); I2 value is the level of statistical 


heterogeneity between trials. CI=confidence interval; RR=risk ratio, SAE=serious adverse event; RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline); EPI=Expanded Programme on Immunization; 


OPV=oral polio vaccine; IPV=inactivated polio vaccine. 


6.2_Rota


SAGE October 2020 meeting



file:///C:/Users/behan/Dropbox%20(Cochrane)/Cochrane%20Response%20team/Projects/246%20WHO%20Rotavirus%202020%20update/12_%20Final%20report/(https:/childmortality.org/)





112                                                                                              Rotavirus vaccine schedules – 2020 update for the WHO [redacted version] 
 


Cochrane Response is operated by The Cochrane Collaboration. Registered in England as a company limited by guarantee No. 03044323 Charity Number 1045921. VAT registration number GB 718 2127 49. Registered office: St Albans House, 57-59 Haymarket, London 


SW1Y 4QX United Kingdom 


1.6.4 SAEs after rotavirus vaccine co-administered with other childhood 
vaccines 


See Table 15 for Summary of Findings with GRADE evidence profiles and plain 


language summaries; Figure 55 and 56 for analyses of SAEs after rotavirus 
vaccine co-administered with or without other childhood vaccines, stratified by 


vaccine and mortality stratum; and Characteristics of included studies and Risk 
of bias assessments of included studies for more details on the included studies. 


 


1.6.4.1 Evidence on serious adverse events after Rotarix co-administered with 
other childhood vaccines in low- and high-mortality countries  


Four RCTs compared co-administration of Rotarix and other childhood vaccines 


with no co-administration and reported on serious adverse events 
(Bangladesh1 RV1, Japan6 RV1, South Africa1 RV1, USA3 RV1). 


The evidence on co-administering Rotarix with other childhood vaccines is very 
uncertain for SAEs in infants at 7-month follow-up compared with a staggered 


schedule in low mortality countries (very low certainty evidence, RR 1.01, 95% 


CI 0.50 to 2.05, 1 RCT, N=484, Figure 55). There were 15/249 (6.0%) SAEs 


reported in the co-administration group compared with 14/235 (6.0%) in the 
staggered administration group. 


The evidence on co-administering Rotarix with Diphtheria-Tetanus-Pertussis 


(DTP) and inactivated polio vaccines (IPV) is also very uncertain for SAEs in 


infants at 1-month follow-up compared with a staggered schedule in low 
mortality countries (very low certainty evidence, RR 0.79, 95% CI 0.22 to 2.88, 1 
RCT, N=292, Figure 55). There were 4/147 (2.7%) SAEs reported in the DTP-IPV 


co-administration group compared with 5/145 (3.4%) in the staggered 


administration group. 


Co-administering Rotarix with OPV and EPI vaccines may result in little or no 
difference in SAEs in infants at 1-month follow-up compared with a staggered 


schedule in high mortality countries (low certainty evidence, RR 0.33, 95% CI 


0.01 to 7.92, 1 RCT, N=196, Figure 55). There were 0/99 (0%) SAEs reported in the 


OPV co-administration group compared with 1/97 (1.0%) in the staggered 
administration group. 


Co-administering Rotarix with OPV and EPI vaccines may result in little or no 


difference in SAEs in infants at 6-month follow-up compared with administering 


Rotarix with IPV and EPI vaccines in high mortality countries (low certainty 
evidence, RR 1.17, 95% CI 0.40 to 3.41, 1 RCT, N=297, Figure 55). There were 
7/148 (4.7%) SAEs reported in the OPV co-administration group compared with 


6/149 (4.0%) in the IPV co-administration group. 


 


1.6.4.2 Evidence on serious adverse events after RotaTeq co-administered with 
other childhood vaccines in low-, medium- and high mortality countries 


Three RCTs compared co-administration of RotaTeq and other childhood 


vaccines with no co-administration and reported on serious adverse events 
(Finland2 RV5, Japan2 RV5, Latin America RV5). 


The evidence on co-administering MenCC vaccine with RotaTeq vaccines is very 
uncertain for SAEs in infants at 1-month follow-up compared with a staggered 


schedule in low mortality countries (very low certainty evidence, RR 1.05, 95% 
CI 0.07 to 16.62, 1 RCT, N=238, Figure 56). There were 1/116 (0.9%) SAEs 
reported in the MenCC vaccine co-administration group compared with 1/122 


(0.8%) in the staggered administration group.  


The evidence on co-administering DTP and IPV with RotaTeq is very uncertain 


for SAEs in infants at 0.5-month follow-up compared with a staggered schedule 


in low mortality countries (very low certainty evidence, RR 0.20, 95% CI 0.01 to 
4.20, 1 RCT, N=190, Figure 56). There were 0/94 (0%) SAEs reported in the DTP-
IPV vaccines co-administration group compared with 2/96 (2%) in the staggered 


administration group.  


The evidence on co-administering OPV and other childhood vaccines with 
RotaTeq is very uncertain for SAEs in infants at 0.5-month follow-up compared 


with a staggered schedule in low mortality countries (very low certainty 


evidence, RR 0.59, 95% CI 0.14 to 2.43, 1 RCT, N=735, Figure 56). There were 


3/372 (0.8%) SAEs reported in the OPV co-administration group compared with 
5/363 (1.4%) in the staggered administration group.  
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1.6.4.3 Gaps in the evidence 


There are no RCTs on LLR, Rotasiil, Rotavac, or Rotavin comparing the co-
administration of other vaccines with no co-administration on SAEs from any 


country.  


There are no RCTs on Rotarix comparing the co-administration of other vaccines 


with no co-administration from medium mortality countries.  


 


Table 15: Summary of Findings for risk of serious adverse events after co-administration compared with no co-administration of other childhood vaccines with 


rotavirus vaccine in infants and children in different mortality settings 


Vaccine 


Follow-up 


Child 


mortality 


rate 


Plain language summary 


Illustrative comparative risks* (95% CI) 
Relative effect (95% CI) 


Nº of participants & 


studies 


Certainty of the 


evidence 


(GRADE) 


Assumed risk 
Corresponding 


risk 


No co-administration Co-administration 


Rotarix 


(RV1) 


 


Follow-up: 


up to one-


year 


 


See Figure 


55 


Low mortality 


countries 


The evidence is very uncertain about the effect of two 


doses of Rotarix co-administered with EPI vaccines 


compared with a staggered schedule on SAEs due to 


risk of bias and serious imprecision. 


60 per 1000 
60 per 1000 


(30 to 122) 
RR 1.01 (0.50 to 2.05) 


484 participants in 1 RCT 


 
VERY LOW1,2 
due to risk of 


bias and serious 


imprecision 


RD: 1 more with co-administration (95% CI: 


from 30 fewer to 63 more) per 1000  


The evidence is very uncertain about the effect of two 


doses of Rotarix co-administered with DTP and IPV 


vaccines compared with a staggered schedule on SAEs 


due to risk of bias and serious imprecision. 


34 per 1000 
27 per 1000 


(8 to 99) 
RR 0.79 (0.22 to 2.88) 


292 participants in 1 RCT 


 
VERY LOW2,3 
due to risk of 


bias and serious 


imprecision 
RD: 7 fewer with co-administration (95%CI: 


from 27 fewer to 65 more) per 1000  


High mortality 


countries 


The evidence suggests that two doses of Rotarix co-


administered with EPI vaccines and OPV may result in 


little or no difference in SAEs compared with a 


staggered schedule at one-month follow-up. 


10 per 1000 
3 per 1000 


(0 to 82) RR 0.33 (0. 01 to 7.92) 


196 participants in 1 RCT 


 
LOW2 
due to serious 


imprecision 
RD: 7 fewer with co-administration (95% CI: 


from 10 fewer to 71 more) per 1000  


The evidence suggests that two doses of Rotarix co-


administered with EPI vaccines and OPV compared 


with EPI vaccines and IPV may result in little or no 


difference in SAEs at six months follow-up. 


40 per 1000 
47 per 1000 


(16 to 137) RR 1.17 (0.40 to 3.41) 


297 participants in 1 RCT 


 
LOW2 
due to serious 


imprecision 
RD: 7 more with co-administration (95% CI: 


24 fewer to 97 more) per 1000  
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RotaTeq 


(RV5) 


 


 


Follow-up: 


up to one-


year  


 


See Figure 


56 


Low mortality 


countries 


The evidence is very uncertain about the effect of three 


doses of RotaTeq co-administered with MenCC vaccine 


compared to a staggered schedule due to risk of bias 


and serious imprecision. 


8 per 1000 
9 per 1000 


(1 to 136) 
RR 1.05 (0.07 to 16.62) 


238 participants in 1 RCT 


 
VERY LOW2,3 


due to risk of 


bias and serious 


imprecision 


RD: 1 more with co-administration (95% CI: 8 


fewer to 128 more) per 1000  


The evidence is very uncertain about the effect of three 


doses of RotaTeq co-administered with DTP and IPV 


vaccines compared to a staggered schedule on SAEs 


due to risk of bias and serious imprecision. 


21 per 1000 
4 per 1000 


(0 to 88) 
RR 0.20 (0.01 to 4.20) 


190 participants in 1 RCT 


 
VERY LOW2,3 


due to risk of 


bias and serious 


imprecision 


RD: 17 fewer with co-administration (95% CI: 


21 fewer to 67 more) per 1000 


High and 


medium 


mortality 


countries 


The evidence is very uncertain about the effect of three 


doses of RotaTeq co-administered with EPI vaccines 


and OPV compared to a staggered schedule on SAEs 


due to risk of bias and serious imprecision. 


14 per 1000 
8 per 1000 


(2 to 33) 
RR 0.59 (0.14 to 2.43) 


735 participants in 1 RCT 


 
VERY LOW2,3 


due to risk of 


bias and serious 


imprecision 


RD: 6 fewer with co-administration (95% CI: 


12 fewer to 20 more) per 1000  


Rotasiil No studies were identified that reported on this outcome. 
Rotavac No studies were identified that reported on this outcome. 
Rotavin No studies were identified that reported on this outcome. 
LLR No studies were identified that reported on this outcome. 


CI=confidence interval, EPI=Expanded Programme on Immunization, DTP=Diphtheria-Tetanus-Pertussis, IPV=inactivated polio vaccine, OPV=oral polio vaccine, RD=risk difference; 


RR=risk ratio, RCT=randomised controlled trial, RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline), RV5=pentavalent rotavirus vaccine RotaTeq® (Merck), LLR=Lanzhou lamb 


rotavirus vaccine, MenCC=meningococcal conjugate C vaccine. 


* The basis for the assumed risk is the no co-administration (staggered schedule) group risk. The corresponding risk and risk difference (and their 95% CI) are based on the assumed risk 


in the no co-administration group and the relative effect of the intervention (and its 95% CI). 
1 Downgraded by one level for risk of bias: open label trial at risk of performance- and detection-bias 
2 Downgraded by two levels for serious imprecision: few events and wide 95% CIs around both relative and absolute effects that include appreciable harm and appreciable benefit. 
3 Downgraded by one level for risk of bias: included trial at unclear risk of selection bias and high risk of performance- and detection bias (open label). 
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Figure 55: Analyses of RCTs comparing co-administration versus no co-administration of other childhood vaccines with Rotarix on serious adverse events in 
infants in low and high mortality countries, up to one-year follow-up 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing groups of infants receiving concomitant administration of other vaccines with Rotarix vs. infants receiving staggered 


administration of other vaccines with Rotarix; vertical line through 1 shows no difference in serious adverse events between groups. Horizontal black line represents 95% confidence interval; points to the 


left of the vertical black line show a beneficial effect for concomitant administration of vaccines (fewer serious adverse events when vaccines administered concomitantly), points to the right of the line show 


a detrimental effect for concomitant administration of vaccines (more serious adverse events when vaccines administered concomitantly); I2 value is the level of statistical heterogeneity between trials. 


CI=confidence interval; EPI= Expanded Programme on Immunization; IPV=inactivated polio vaccine; OPV=oral polio vaccine; RR=risk ratio, SAE=serious adverse event; RV1=monovalent rotavirus vaccine 


Rotarix® (GlaxoSmithKline); DTP=Diphtheria-Tetanus-Pertussis. 
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Figure 56: Analyses of RCTs comparing co-administration versus no co-administration of other childhood vaccines with RotaTeq on serious adverse events in 


infants in low, medium, and high mortality countries, up to one-year follow-up 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 
(https://childmortality.org/). Finland2 administered 2 doses of MenCC vaccine by intramuscular route: dose 1 at 10-11 weeks of age, and dose 2 at 20-21 weeks of age. Horizontal axis represents effect 
estimate comparing groups of infants receiving concomitant administration of other vaccines with RotaTeq vs. infants receiving staggered administration of other vaccines with RotaTeq; vertical line 
through 1 shows no difference in serious adverse events between groups. Horizontal black line represents 95% confidence interval; points to the left of the vertical black line show a beneficial effect for 
concomitant administration of vaccines (fewer serious adverse events when vaccines administered concomitantly), points to the right of the line show a detrimental effect for concomitant administration of 
vaccines (more serious adverse events when vaccines administered concomitantly); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; EPI= Expanded Programme on 
Immunization; IPV=inactivated polio vaccine; MenCC=meningococcal conjugate C vaccine; OPV=oral polio vaccine; RR=risk ratio, SAE=serious adverse event; RV5=pentavalent rotavirus vaccine RotaTeq® 
(Merck); DTP=Diphtheria-Tetanus-Pertussis. 
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1.7 Evidence on intussusception after rotavirus vaccine administration 


 


 


 


 


 


 


 


 


 


 


 


 


 
1.7.1 Risk of intussusception after rotavirus vaccine administration 


compared with placebo or no vaccine 


See Table 16 for Summary of Findings with GRADE evidence profiles and plain 


language summaries; Figure 57 to 82 for analyses of risk of intussusception after 


rotavirus vaccine administration, stratified by vaccine; and Characteristics of 


included studies and Risk of bias assessments of included studies for more 


details on the included studies. 


 


1.7.1.1 Evidence on intussusception after any dose of Rotarix compared with 
placebo or no vaccine 


Twenty-one RCTs comparing Rotarix with placebo reported on intussusception 
(Bangladesh4 RV1, China2 RV1, China3 RV1, Dominican Republic RV1, East Asia 


RV1, Europe1 RV1, Europe2 RV1, Finland2 RV1, Finland3 RV1, Japan1 RV1, Latin 
America and Finland RV1, Latin America1 RV1, Latin America3 RV1, Russia RV1, 


Singapore1 RV1, South Africa1 RV1, South Africa3 RV1, South Africa and Malawi 


RV1, South Korea1 RV1, South Korea3 RV1, USA and Canada RV1).  


Seventeen observational studies of various designs also reported on the risk of 
intussusception following at least one dose of Rotarix (Africa RV1, Australia3 


RV1-RV5, Australia6 RV1-RV5, Brazil2 RV1-RV5, Brazil and Mexico RV1, Canada3 


RV1, Germany4 RV1-RV5, Japan3 RV1, Mexico2 RV1, Singapore2 RV1, South 
Africa7 RV1, UK1 RV1, UK2 RV1, USA5 RV1, USA5 RV1-RV5, USA6 RV1-RV5, USA8 
RV1). In addition, there are narrative results from five observational studies (Fiji 


RV1, Ireland RV1, USA3 RV1-RV5, Multinational RV1, Singapore RV1-RV5) in 
Appendix 3. 


Two doses of Rotarix probably results in little or no difference in 
intussusception in infants after up to three years compared with placebo in 
countries that have an age restriction for RV vaccine administration (moderate 


certainty evidence, OR 0.70, 95% CI 0.46 to 1.06, 21 RCTs, N=106,973, Figure 57). 


Key findings 


➢ There is moderate-certainty evidence that two doses of Rotarix probably results in little or no difference in the risk 


of intussusception in infants compared with placebo  
➢ There is moderate-certainty evidence that three doses of RotaTeq probably results in little or no difference in the 


risk of intussusception in infants compared with placebo  


➢ There is conflicting evidence from different sources of observational evidence as to whether intussusception risks 


are increased by Rotarix or RotaTeq in the first and second week after vaccination 


➢ There is low-certainty evidence that three doses of Rotasiil may result in little or no difference in the incidence of 
intussusception compared to placebo  


➢ There is low-certainty evidence that three doses of Rotavac may result in little or no difference on intussusception 
compared with placebo  


➢ Observational evidence is very uncertain about the risk of intussusception in the first three weeks following the 
first, second, and third dose of Rotavac in high mortality settings. 


➢ The evidence is very uncertain about whether Rotavin results in more intussusception compared with Rotarix  


➢ There is a paucity of evidence on the risk of intussusception for LLR vaccines. 
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There were 49/58,302 (0.08%) cases of intussusception reported in the Rotarix 


vaccine groups compared with 42/48,671 (0.09%) in the placebo groups. 


The evidence suggests that in countries where Rotarix has 94-85% vaccine 
coverage there may be little or no difference in the incidence of intussusception 
in the first year of life compared with the period before the vaccine was 


introduced (low-certainty evidence, RR range 0.73 to 0.96, three historical 


control studies, Figure 58). 


 


1.7.1.2 Evidence on intussusception after the first dose of Rotarix  


Evidence from RCTs shows that there may be little or no difference in the risk of 


intussusception during the first week (low-certainty evidence, OR 1.08, 95% CI 


0.04 to 26.60, 2 RCTS, N=65,690, Figure 59) or first six weeks (low certainty 


evidence, OR 0.66, 95% CI 0.10 to 4.49, 2 RCTs, N=65,693, Figure 59) after a first 


dose of Rotarix vaccine compared to placebo. 


Evidence from case-control studies was very uncertain about the risk of 


intussusception during the first week (very low certainty evidence, OR 3.09, 95% 


CI 0.78 to 12.34, 2 studies, N=2567, Figure 60), second week (very low certainty 


evidence, OR 1.23, 95% CI 0.59 to 2.58, 2 studies, N=2557, Figure 60) or second 


and third weeks (very low certainty evidence, OR 2.00, 95% CI 0.18 to 22.14, 1 


study, N=338, Figure 60) following a first dose of Rotarix vaccine.  


Evidence from cohort studies shows that there may be an increase in the risk of 


intussusception in children in the first week after the first dose compared with 


expected cases (4 cohort studies, not pooled due to serious methodological and 


statistical heterogeneity, RRs ranging from 2.60 to 8.82 in the first week after the 


first dose, Figure 61). Studies used a range of methods to identify cases of 


intussusception and to calculate the expected number of cases, with results 


also presented for different age strata. 


Eight self-controlled case series (SCCS) of infants with intussusception showed 


that the risk of intussusception may be increased in the first (low-certainty 


evidence, relative incidence (RI) 7.07, 95% CI 4.17 to 11.96, 8 SCCS studies, 


Figure 62) and second and third weeks following a first dose of Rotarix vaccine 


(low-certainty evidence, RI 2.18, 95% CI 1.15 to 4.14, 4 SCCS studies, Figure 62).  


 


1.7.1.3 Evidence on intussusception after the second dose of Rotarix  


Evidence from RCTs shows that there may be little or no difference in the risk of 


intussusception during the first week after the second dose of Rotarix vaccine 


compared with placebo (low-certainty evidence, OR 0.99, 95% CI 0.14 to 7.06, 2 


RCTs, N=61,549, Figure 63). 


Evidence from two case-control studies showed that there may be an increase 


in the odds of intussusception during the first week  after the second dose of 


Rotarix compared with no vaccine (low-certainty evidence, OR 1.55, 95% CI 1.03 


to 2.33, N=2744, Figure 64) but little or no difference during the second week 


(low-certainty evidence, OR 1.44, 95% CI 0.57 to 3.60, N=2416, Figure 64). 


Evidence from one case-control study showed that there may be little or no 


difference during the second and third weeks after the second dose of Rotarix 


compared with no vaccine (low-certainty evidence, OR 1.51, 95% CI 0.40 to 5.66, 


N=338, Figure 64) 


The evidence on intussusception in children in the first week or in the first three 


weeks after the second Rotarix dose compared with expected cases from cohort 


studies is very uncertain (very low certainty evidence, 4 cohort studies, not 


pooled due to serious methodological and statistical heterogeneity, RR ranging 


from 0.66 to 8.17 in the first week after the second dose, Figure 65). Studies used 


a range of methods to identify cases of intussusception and calculate the 


expected number of cases, with results also presented for different age strata. 


Seven self-controlled case series (SCCS) of infants with intussusception showed 


that the risk of intussusception may be increased in the first week following the 


second dose of Rotarix vaccine (low-certainty evidence, RI 1.60, 95% CI 1.16 to 


2.20, Figure 66) but little or no difference in the second week (low-certainty 


evidence, RI 1.38, 95% CI 0.79 to 2.42, Figure 66). 


 


1.7.1.4 Evidence on intussusception after any dose of RotaTeq 


Sixteen RCTs comparing RotaTeq with placebo reported on intussusception 


(Bangladesh RV5, China1 RV5, China4 RV5, Europe RV5, Europe and the 
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Americas RV5, Finland1 RV5, Finland and USA RV5, Ghana RV5, Japan1 RV5, 


Kenya RV5, Mali1 RV5, South Korea1 RV5, USA1 RV5, USA2 RV5, USA4 RV5, 


Vietnam RV5). 


Ten observational studies of various designs reported on the risk of 


intussusception after at least one dose of RotaTeq (Australia3 RV1-RV5, 


Australia6 RV1-RV5, Finland3 RV5, Germany4 RV1-RV5, Multinational RV5, South 


Korea3 RV5, USA3 RV5, USA5 RV5, USA6 RV1-RV5, USA23 RV1-RV5). In addition, 


there are narrative results from six observational studies (USA7 RV5, USA8 RV5, 


USA6 RV5, Finland3 RV5, New Zealand RV5) in Appendix 3. 


Three doses of RotaTeq probably results in little or no difference in 


intussusception in infants after up to two years compared with placebo in 


countries that have an age restriction for RV vaccine administration (moderate 


certainty evidence, OR 0.74, 95% CI 0.38 to 1.42, 16 RCTs, N=85,495, Figure 67). 


There were 16/43,629 (0.04%) cases of intussusception reported in the RotaTeq 


vaccine groups compared with 20/41,866 (0.05%) in the placebo groups. 


 


1.7.1.5 Evidence on intussusception after the first dose of RotaTeq 


Evidence from RCTs shows that there may be little or no difference in the risk of 


intussusception during the first six weeks after the first dose of RotaTeq vaccine 


compared with placebo (low-certainty evidence, OR 0.99, 95% CI 0.16 to 6.28, 4 


RCTs, N=41,206, Figure 68). For the first week after the first dose of RotaTeq 


there were no events among 71,683 participants (Figure 68). 


The evidence on intussusception in ≤7.5-month-old children in the first week or 


in the first three weeks after the first dose of RotaTeq compared with expected 


cases is very uncertain (very low certainty evidence, 5 cohort studies, not 


pooled due to serious methodological and statistical heterogeneity, RRs ranging 


from 0.83 to 5.26 in the first week after the first dose and , 0.35 to 3.51 in the first 


three weeks, Figure 69). Studies used a range of methods to identify cases of 


intussusception and calculate the expected number of cases, with results also 


presented in different age strata. 


Four self-controlled case series (SCCS) of <1-year-old children with 


intussusception showed that the risk of intussusception may be increased in the 


week following the first dose of RotaTeq vaccine (low-certainty evidence, RI 


5.92, 95% CI 2.74 to 12.78, 3 SCCS studies, Figure 70), and in the first three weeks 


(RI 2.96, 95% CI 1.12 to 7.80, 2 SCCS studies, Figure 70). The evidence for the 


second or second and third weeks is very uncertain due to additional 


inconsistency (I2=93%, RI 2.34, 95% CI 0.35 to 15.65, 2 SCCS studies, Figure 70).  


 


1.7.1.6 Evidence on intussusception after the second dose of RotaTeq 


Evidence from RCTs shows that there may be little or no difference in 


intussusception during the first week after a second dose of RotaTeq vaccine 


compared to placebo (low-certainty evidence, OR 3.00, 95% CI 0.12 to 73.58, 3 


RCTS, N=67,612, Figure 71) and during the first six weeks (low-certainty 


evidence, OR 4.01, 95% CI 0.45 to 35.84, 4 RCTS, N=37,693, Figure 71). 


The evidence from cohort studies on intussusception in ≤8-month-old children 


in the first week or in the first 3 weeks after the second dose compared with 


expected cases is very uncertain (6 cohort studies, not pooled due to serious 


methodological and statistical heterogeneity, RRs ranging from 0.46 to 1.50 in 


the first week after the second dose and from 0.35 to 3.21 in the first 4 weeks 


after the second dose, Figure 72). Studies used a range of methods to identify 


cases of intussusception and calculate the expected number of cases, with 


results also presented in different age strata. 


Three SCCS of <1-year-old children with intussusception showed that the risk of 


intussusception may be increased in the week following the second dose of 


RotaTeq vaccine (low-certainty evidence, RI 1.95, 95% CI 1.19 to 3.18, 3 SCCS 


studies, Figure 73), and that there may be little or no difference in the second 


week following the second dose of RotaTeq vaccine (low-certainty evidence, RI 


1.26, 95% CI 0.79 to 2.00, 2 SCCS studies, Figure 73).  


 


1.7.1.7 Evidence on intussusception after the third dose of RotaTeq 


Evidence from RCTs shows that there may be little or no difference in the risk of 


intussusception during the first week after a third dose of RotaTeq vaccine 


compared to placebo (low-certainty evidence, OR 0.32, 95% CI 0.01 to 7.99, 3 
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RCTs, N=65,815, Figure 74) and during the first six weeks after the third dose 


(low certainty evidence, OR 0.78, 95% CI 0.19 to 3.16, 4 RCTs, N=69,158, Figure 


74). 


The evidence from cohort studies on intussusception in 1 to 7.5-month-old 


children in the first week or in the first 3 weeks after the third dose of RotaTeq 


compared with expected cases is very uncertain (very low certainty evidence, 2 


cohort studies, not pooled due to serious methodological and statistical 


heterogeneity, RRs ranging from 0.31 to 1.05 in the first week and 0.18 to 0.88 in 


the first three weeks after the third dose, Figure 75). Studies used a range of 


methods to identify cases of intussusception and calculate the expected 


number of cases, with results also presented in different age strata. 


The evidence is very uncertain on intussusception from three SCCS studies in 


<1-year-old infants in the week following the third dose of RotaTeq vaccine 


(very low certainty evidence, RI 1.56, 95% CI 0.87 to 2.79, Figure 76) and in the 


second week or second and third weeks (very low certainty evidence, RI 0.97, 


95% CI 0.54 to 1.74, Figure 76).  


 


1.7.1.8 Evidence on intussusception after any dose of Rotasiil 


Two RCTs comparing Rotasiil with placebo reported on intussusception (India4 


SIIL, Niger SIIL).  


Rotasiil may result in little or no difference in the incidence of intussusception 


compared to placebo in infants and children up to two years after vaccination 


(low certainty evidence, OR 0.98, 95% CI 0.35 to 2.74, 2 RCTs, N=11,586, Figure 


77). There were 7/5791 (0.01%) cases of intussusception reported in the Rotasiil 


vaccine group compared to 7/5795 (0.01%) in the placebo group. 


In addition, one RCT compared Rotasiil with Rotarix (India SIIL-RV1). There were 


no cases of intussusception reported in either group (very low certainty 


evidence, OR not estimable, no events, 1497 participants). 


 


1.7.1.9 Evidence on intussusception after any dose of Rotavac 


4 RCTs comparing Rotavac with placebo reported on intussusception (India1 


VAC, India2 VAC, India3 VAC, India4 VAC). 


Three doses Rotavac may result in little or no difference in the incidence of 


intussusception compared to placebo in infants and children up to two years 


after vaccination (low certainty evidence, OR 1.33, 95% CI 0.35 to 5.04, N=8582, 


Figure 78). There were 8/5764 (0.14%) cases of intussusception reported in the 


Rotavac vaccine group compared with 3/2818 (0.11%) in the placebo group.  


In addition, one RCT compared Rotavac with Rotarix (India VAC-RV1). There 


were no cases of intussusception reported in either group (very low certainty 


evidence, OR not estimable, no events, 464 participants). 


 


1.7.1.10 Evidence on intussusception after the first, second, and third dose of 
Rotavac 


Two SCCS studies reported on the risk of intussusception in the first, second 


and third weeks after each dose (India5 VAC, India6 VAC). 


The evidence is very uncertain on intussusception in <1-year-old infants in the 


week following the first dose of Rotavac vaccine (very low certainty evidence, RI 


0.83, 95% CI 0.21 to 3.31, Figure 79) and in the second and third weeks (very low 


certainty evidence, RI 0.35, 95% CI 0.09 to 1.39, Figure 79). The evidence is also 


very uncertain in the first week after the second dose (very low certainty 


evidence, RI 0.86, 95% CI 0.26 to 2.82, Figure 80), in the second and third weeks 


after the second dose (very low certainty evidence, RI 1.23, 95% CI 0.66 to 2.30, 


Figure 80), in the first week after the third dose (very low certainty evidence, RI 


1.65, 95% CI 0.92 to 2.96, Figure 81), and in the second and third weeks after the 


third dose (very low certainty evidence, RI 1.08, 95% CI 0.68 to 1.71, Figure 81). 


 


1.7.1.11 Evidence on intussusception after any dose of Rotavin 


One RCT comparing Rotavin with Rotarix reported on intussusception (Vietnam 


VIN).  
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The evidence on intussusception after Rotavin compared with Rotarix is very 


uncertain (RR not estimable, no events reported, 1 RCT, N=120, Figure 82).  


 


1.7.1.12 Gaps in the evidence 


No studies that reported on intussusception were carried out in countries where 


the age restriction for RV vaccine administration had been lifted at the time of 


the study. No observational studies assessing the risk of intussusception after 


each dose of vaccine was identified for Rotasiil and Rotavin. 


 


Table 16:  Summary of Findings for risk of intussusception with rotavirus vaccines in infants and children in different mortality settings 


Vaccine 


Follow-up 


Child mortality 


rate 
Plain language summary 


Illustrative comparative risks* (95% CI) 
Relative effect (95% CI) 


Nº of participants & studies 


Certainty of the 


evidence 


(GRADE) 


Assumed risk Corresponding risk 


Placebo Rotavirus vaccine 


Rotarix (RV1) 


after any 


dose 


 


follow-up: up 


to 3 years 


 


see Figure 57 


and 58 


Low, medium & 


high mortality 


countries with age 


restriction 


Evidence from RCTs: 


Rotarix probably results in little or 


no difference in intussusception 


compared with placebo at up to 


three years follow-up. 


86 per 100,000 
60 per 100,000 


(40 to 91) 


OR 0.70 (0.46 to 1.06) a 


106,973 participants in 21 RCTs 


 
MODERATE2 
due to 


imprecision 


Low & medium 


mortality countries 


with age restriction 


Evidence from historical control 


studies: 


The evidence suggests that Rotarix 


may result in little or no difference to 


the incidence of intussusception in 


the first year of life. 


Three observational studies were identified that used a historical control design to 


compare the incidence of intussusception in the period prior to introduction of 


Rotarix to the post-vaccine period (94-85% vaccine coverage). Estimates from the 


three studies showed little or no difference in the incidence of intussusception in the 


first year of life with rate ratios ranging from 0.73 to 0.96.  


 
LOW3 
due to non-


randomised 


comparison and 


risk of bias 


Rotarix (RV1) 


after the 1st 


dose 


 


follow-up: up 


3 weeks 


 


see Figures 59 


to 62 


Low, medium & 


high mortality 


countries with age 


restriction 


Evidence from RCTs: 


The evidence suggests that the first 


dose of Rotarix may result in little or 


no difference on intussusception 


compared with placebo during the 


first week or first six weeks after 


administration.  


Not estimable** 
3 per 100,000 


(0.1 to 79) 


Days 1-7: OR 1.08 (0.04 to 26.60)  


65,690 participants in 2 RCTs 


 


Days 1-42: OR 0.66 (0.10 to 4.49)  


65,693 participants in 2 RCTs 


 
LOW1 
due to serious 


imprecision 


Medium & high 


mortality countries 


with age restriction 


Evidence from case-control studies: 


The evidence is very uncertain about the effect of the first dose of Rotarix on 


intussusception during the first week, second week, or second and third weeks 


after administration compared to no vaccine because the certainty of the 


evidence is very low. 


Days 1-7: OR 3.09 (0.78 to 12.34) 


2567 participants in 1 case-control 


study. 


 


Days 8-14: OR 1.23 (0.59 to 2.58) 


 
VERY LOW2,4 
due to non-


randomised 


comparison, 
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2557 participants in 1 case-control 


study. 


 


Days 8-21: OR 2.00 (0.18 to 22.14) 


338 participants in 1 case-control 


study. 


imprecision and 


inconsistency 


Low mortality 


countries with age 


restriction 


Evidence from cohort studies: 


The evidence suggests that the first 


dose of Rotarix may increase the 


rate of intussusception compared 


with placebo during the first week 


after administration.  


Five observational cohort studies were identified that compared the observed and 


expected rate of intussusception during the first week (1-7 days) after the first dose of 


Rotarix. The studies reported rate ratios ranging from 2.60 to 8.82. Only two studies 


reported confidence intervals that did not cross the line of no effect, both indicating 


an increased rate of intussusception in the first week after the first dose of Rotarix. 


Three studies reported rate ratios suggesting little or no difference in rates at 21, 30 


and 59 days, respectively. 


 
LOW3 
due to non-


randomised 


comparison and 


risk of bias 


Low, medium & high 


mortality countries 


with age restriction 


Evidence from SCCS: 


The evidence suggests that the first 


dose of Rotarix may lead to an 


increased risk of intussusception in 


the first, second, and third weeks 


after administration. 


Eight observational studies were identified that used a self-controlled case series 


method to determine the risk of intussusception over the first (1-7 days) and second 


and third weeks (8-21 days) after the first dose of Rotarix. Pooled estimates showed 


that the relative incidence of intussusception was increased in the first week (RI 7.07, 


95% CI 4.17 to 11.96) and the second and third weeks (RI 2.18, 95% CI 1.15 to 4.14). 


 


LOW5 


due to non-


randomised 


comparison and 


unclear risk of 


bias 


Rotarix (RV1) 


after the 2nd 


dose 


 


follow-up: up 


to 6 weeks 


 


See Figures 63 


to 66 


Low, medium & high 


mortality countries 


with age restriction 


Evidence from RCTs: 


The evidence suggests that the 


second dose of Rotarix may result in 


little or no difference on the risk of 


intussusception compared with 


placebo in the first week and up to 


six weeks after administration.  


Days 1-7: 6.6 per 


100,000 


 


Days 1-42: 19.9 per 


100,000 


Days 1-7: 6.6 per 


100,000 


(0.9 to 47) 


 


Days 1-42: 19.7 per 


100,000 (6.4 to 61.5) 


Days 1-7: OR 0.99 (0.14 to 7.06) 


61,549 participants in 2 RCTs 


 


Days 1-42: OR 0.99 (0.32 to 3.09) 


 61,557 participants in 2 RCTs 


 
LOW1 
due to serious 


imprecision 


Medium & high 


mortality countries 


with age restriction 


Evidence from case-control studies: 


The evidence suggests that the second dose of Rotarix may result in little or no 


difference on intussusception compared with no vaccine in the first week, second 


week, and second and third weeks after administration 


Days 1-7: OR 1.55 (1.03 to 2.33) 


2744 participants in 2 case-control 


studies. 


 


Days 8-14: OR 1.44 (0.57 to 2.33) 


2416 participants in 1 case-control 


study. 


 


Days 8-21: OR 1.51 (0.40 to 5.66) 


338 participants in 1 case-control 


study. 


 
LOW2 
due to non-


randomised 


comparison and 


imprecision 


6.2_Rota


SAGE October 2020 meeting







123                                                                                              Rotavirus vaccine schedules – 2020 update for the WHO [redacted version] 
 


Cochrane Response is operated by The Cochrane Collaboration. Registered in England as a company limited by guarantee No. 03044323 Charity Number 1045921. VAT registration number GB 718 2127 49. Registered office: St Albans House, 57-59 Haymarket, London 


SW1Y 4QX United Kingdom 


Low mortality 


countries with age 


restriction 


Evidence from cohort studies: 


The evidence is very uncertain 


about the effect of the second dose 


of Rotarix on the rate of 


intussusception compared with 


placebo during the first 7, 21, 30 or 


59 days after administration 


because the certainty of the 


evidence is very low. 


Five observational cohort studies were identified that compared the observed and 


expected rate of intussusception during the first week (1-7 days) after the first dose of 


Rotarix. The studies reported rate ratios ranging from 0.66 to 8.17. Only one study 


reported confidence intervals that did not cross the line of no effect and indicated an 


increased rate of intussusception in the first week after the first dose of Rotarix. 


Three studies reported rate ratios suggesting little or no difference at 21, 30 and 59 


days, respectively. 


 
VERY LOW3,6 
due to non-


randomised 


comparison, risk 


of bias and 


inconsistency 


Low, medium & high 


mortality countries 


with age restriction 


Evidence from SCCS: 


The evidence suggests that the 


second dose of Rotarix may lead to 


a slightly increased risk of 


intussusception in the first week 


after administration, but little or no 


difference in the second and third 


weeks. 


Seven observational studies were identified that used a self-controlled case series 


method to determine the risk of intussusception over the first (1-7 days) and second 


week (8-21 days) after the first dose of Rotarix. Pooled estimates showed that the 


relative incidence of intussusception was increased in the first week (RI 1.60, 95% CI 


1.16 to 2.20) but not in the second and third weeks (RI 1.38, 95% CI 0.79 to 2.42). 


 
LOW5 


due to non-


randomised 


comparison and 


unclear risk of 


bias 
RotaTeq 


(RV5) 


after any 


dose  


 


follow-up: 1.5 


to 24 months 


 


See Figure 67 


Low, medium & 


high mortality 


countries with age 


restriction 


Evidence from RCTs: 


The evidence suggests that RotaTeq 


probably results in little or no 


difference in intussusception 


compared with placebo at up to two 


years follow-up. 


4.7 per 100,000 
3.5 per 100,000  


(1.8 to 6.8) 


OR 0.74 (0.38 to 1.42) 


85,495 participants in 16 RCTs  


 
MODERATE2 
due to 


imprecision 


RotaTeq 


(RV5) 


after the 1st 


dose 


 


follow-up: up 


to 6 weeks 


 


See Figure 68 


to 70 


Low & medium 


mortality countries 


with age restriction 


Evidence from RCTs: 


The evidence suggests that the first 


dose of RotaTeq may result in little 


or no difference on the risk of 


intussusception compared with 


placebo in the six weeks after 


administration. 


Days 1-7: Not 


estimable** 


 


Days 1-42: 5.5 per 


100,000 


Days 1-7: Not 


estimable** 


 


Days 1-42: 5.4 per 


100,000 (0.9 to 35) 


Days 1-7: OR not estimable** 


71,683 participants in 3 RCTs 


 


Days 1-42: OR 0.99 (0.16 to 6.28) 


41,206 participants in 4 RCTs 


 
LOW7 
due to serious 


imprecision 


Low mortality 


countries with age 


restriction 


Evidence from cohort studies: 


The evidence is very uncertain 


about the effect of the first dose of 


RotaTeq on the rate of 


intussusception during the first 


Five observational cohort studies were identified that analysed the rate of 


intussusception during the first week (1-7 days), the first 3 weeks (1-21 days) and first 


month (0-30 days) after the first dose of RotaTeq. The five studies had inconsistent 


findings, with rate ratios ranging from 0.83 to 5.26 in the first week after the first 


dose, 0.35 to 3.51 in the first three weeks. A single study reported a rate ratio of 1.39 


 
VERY 


LOW2,3,6 


6.2_Rota


SAGE October 2020 meeting







124                                                                                              Rotavirus vaccine schedules – 2020 update for the WHO [redacted version] 
 


Cochrane Response is operated by The Cochrane Collaboration. Registered in England as a company limited by guarantee No. 03044323 Charity Number 1045921. VAT registration number GB 718 2127 49. Registered office: St Albans House, 57-59 Haymarket, London 


SW1Y 4QX United Kingdom 


week, first three weeks and first 


month after administration 


compared to no vaccine because 


the certainty of the evidence is very 


low. 


for the first month. Only two studies reported confidence intervals that did not cross 


the line of no effect, one indicating an increased rate of intussusception with 


RotaTeq in the first week and in the first three weeks, and the other indicating a 


decreased rate in the first three weeks. 


due to non-


randomised 


comparison, risk 


of bias, 


inconsistency, 


and imprecision 


Low, medium & high 


mortality countries 


with age restriction 


Evidence from SCCS analyses: 


The evidence suggests that the first 


dose of RotaTeq may lead to a 


slightly increased risk of 


intussusception in the first week or 


first three weeks after 


administration, but little or no 


difference in the second and third 


weeks. 


Four observational studies were identified that used a SCCS method to determine 


the relative incidence of intussusception over the first week (1-7 days), second or 


second and third weeks (8-14 days, 8-21 days) and first three weeks (1-21 days) after 


the first dose of RotaTeq. Pooled estimates showed that the incidence of 


intussusception was increased in the first week (RI 5.92, 95% CI 2.74 to 12.78) and 


first three weeks (RI 2.96, 95% CI 1.12 to 7.80), but not in the second or second and 


third weeks (RI 2.34, 95% CI 0.35 to 15.65). 


 
LOW5 
due to non-


randomised 


comparison and 


unclear risk of 


bias 


RotaTeq 


(RV5) 


after the 2nd 


dose 


 


follow-up: up 


to 6 weeks 


 


See Figure 71 


to 73 


Low & medium 


mortality countries 


with age restriction 


Evidence from RCTs: 


The evidence suggests that the 


second dose of RotaTeq may result 


in little or no difference in risk of 


intussusception compared with 


placebo in the first week or first six 


weeks after administration. 


Days 1-7: Not 


estimable** 


 


Days 1-42: 6.0 per 


100,000 


Days 1-7: Not 


estimable** 


 


Days 1-42: 24.2 per 


100,000 (2.7 to 


216.5) 


Days 1-7: OR 3.00 (0.12 to 73.58) 


67,612 participants in 3 RCTs 


 


Days 1-42: OR 4.01 (0.45 to 35.84) 


37,693 participants in 4 RCTs 


 
LOW1 
due to serious 


imprecision 


Low mortality 


countries 


with age restriction 


Evidence from cohort studies: 


The evidence is very uncertain 


about the effect of the second dose 


of RotaTeq on rate of 


intussusception during the first 


week, first three weeks and first 


month after administration 


compared to no vaccine because 


the certainty of the evidence is very 


low. 


Six observational cohort studies were identified that analysed the rate of 


intussusception during the first week (1-7 days), first 3 weeks (1-21 days), first 4 


weeks (0-28 days) and first month (0-30 days) after the second dose of RotaTeq. The 


six studies had inconsistent findings, with rate ratios ranging from 0.46 to 1.33 in the 


first week and 0.35 to 0.67 in the first three weeks. Only one study reported 


confidence intervals that did not cross the line of no effect, indicating a decreased 


rate of intussusception with RotaTeq in the first three weeks. 


 
VERY 


LOW2,3,6 


due to non-


randomised 


comparison, risk 


of bias, 


inconsistency, 


and imprecision 


Low, medium & high 


mortality countries 


with age restriction 


Evidence from SCCS analyses: 


The evidence suggests that the first 


dose of RotaTeq may lead to a 


slightly increased risk of 


intussusception in the first week or 


first three weeks after 


Three observational studies were identified that used a SCCS method to determine 


the incidence of intussusception over the first (1-7 days) and second week (8-14 days) 


after the second dose of RotaTeq. Pooled estimates showed that the incidence of 


intussusception was increased in the first week (RI 1.95, 95% CI 1.19 to 3.18) but not 


in the second week (RI 1.26, 95% CI 0.79 to 2). 


 
LOW5 
due to non-


randomised 


comparison and 
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administration, but little or no 


difference in the second and third 


weeks. 


unclear risk of 


bias 


RotaTeq 


(RV5) 


after the 3rd 


dose 


 


follow-up: up 


to 6 weeks 


 


See Figure 74 


to 76 


Low & medium 


mortality countries 


with age restriction 


Evidence from RCTs: 


The evidence suggests that the third 


dose of RotaTeq may result in little 


or no difference on the risk of 


intussusception compared with 


placebo in the first week or first six 


weeks after administration 


Days 1-7: 3.1 per 


100,000 


 


Days 1-42: 12.4 per 


100,000 


Days 1-7: 1.0 per 


100,000 


(0 to 24.6) 


 
Days 1-42: 9.7 per 


100,000 (2.4 to 39.2) 


Days 1-7: OR 0.32 (0.01 to 7.99) 


65,815 participants in 3 RCTs 


 


Days 1-42: OR 0.78 (0.19 to 3.16) 


69,158 participants in 4 RCTs 


 
LOW1 
due to serious 


imprecision 


Low mortality 


countries with age 


restriction  


Evidence from cohort studies: 


The evidence is very uncertain 


about the effect of the third dose of 


RotaTeq on rate of intussusception 


during the first week and first three 


weeks after administration 


compared to no vaccine because 


the certainty of the evidence is very 


low. 


Two observational cohort studies were identified that analysed the rate of 


intussusception during the first week (1-7 days) or the first 3 weeks (1-21 days) after 


the third dose of RotaTeq. The two studies had inconsistent findings, with rate ratios 


ranging from 0.31 to 1.05 in the first week after the third dose and 0.18 to 0.88 in the 


first three weeks after the third dose. Only one study reported confidence intervals 


that did not cross the line of no effect, indicating a decreased rate of intussusception 


with RotaTeq. 


 
VERY 
LOW2,3,6 


due to non-


randomised 


comparison, risk 


of bias, 


inconsistency, 


and imprecision 


Low, medium & high 


mortality countries 


with age restriction 


Evidence from SCCS analyses: 


The evidence is very uncertain 


about the effect of the third dose of 


RotaTeq on risk of intussusception 


during the first week or second 


week or second and third weeks 


after administration compared to 


no vaccine because the certainty of 


the evidence is very low. 


Three observational studies were identified that used a SCCS method to determine 


the incidence of intussusception over the first (1-7 days) and second week or second 


and third weeks (8-14 days, 8-21 days) after the third dose of RotaTeq. Pooled 


estimates showed that there was little or no difference in the incidence of 


intussusception in the first week (RI 1.56, 95% CI 0.87 to 2.79) or the second week or 


second and third weeks (RI 0.97, 95% CI 0.54 to 1.74). 


 
VERY LOW2,5 


due to non-


randomised 


comparison, 


unclear risk of 


bias, and 


imprecision 
Rotasiil 


 


follow-up: up 


to 2 years 


 


See Figure 77 


High mortality 


countries with age 


restriction  


Evidence from RCTs: 


The evidence suggests that Rotasiil 


may result in little or no difference 


in risk of intussusception compared 


with placebo up to two years after 


administration. 


12.1 per 10,000 
11.8 per 10,000  


(4.2 to 33.1) 
OR 0.98 (0.35 to 2.74) 


11,586 participants in 2 RCTs 


 
LOW1 


due to serious 


imprecision 
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Rotavac 


 


follow-up: up 


to 21 months 


 


See Figure 78 


High mortality 


countries 


Evidence from RCTs: 


The evidence suggests that Rotavac 


may result in little or no difference 


in risk of intussusception compared 


with placebo in the first 21 months 


after administration. 


10.6 per 10,000 
14.2 per 10,000 


(3.7 to 53.7) 
OR 1.33 (0.35 to 5.04) 


8582 participants in 4 RCTs b 


 
LOW1,6 


due to serious 


imprecision 


Rotavac after 


the 1st dose 


 


follow-up: up 


to 3 weeks 


 


See Figure 79 


High mortality 


countries 


Evidence from SCCS: 


The evidence is very uncertain 


about the risk of intussusception in 


the first, second, and third weeks 


following the first dose of Rotavac in 


high mortality settings. 


Two observational studies were identified that used a self-controlled case series 


method to determine the risk of intussusception over the first (1-7 days) and second 


and third weeks (8-21 days) after the first dose of Rotavac. One study reported no 


increase in intussusception in the first week (RI 0.83, 95% CI 0.21 to 3.31). Both studies 


reported no increase in risk in the second and third week following the first dose of 


Rotavac. 


 


VERY LOW1,5 


due to risk of 


bias and 


imprecision. 


Rotavac after 


the 2nd dose 


 


follow-up: up 


to 3 weeks 


 


See Figure 80 


High mortality 


countries 


Evidence from SCCS: 


The evidence is very uncertain 


about the risk of intussusception in 


the first, second, and third weeks 


following the second dose of 


Rotavac in high mortality settings. 


Two observational studies were identified that used a self-controlled case series 


method to determine the risk of intussusception over the first (1-7 days) and second 


and third weeks (8-21 days) after the second dose of Rotavac. One study reported no 


increase in intussusception in the first week (RI 0.86, 95% CI 0.26 to 2.82). Both studies 


reported no increase in intussusception in the second and third week following the 


second dose of Rotavac. 


 


VERY LOW1,5 


due to risk of 


bias and 


imprecision. 


Rotavac after 


the 3rd dose 


 


follow-up: up 


to 3 weeks 


 


See Figure 81 


High mortality 


countries 


Evidence from SCCS: 


The evidence is very uncertain 


about the risk of intussusception in 


the first, second, and third weeks 


following the third dose of Rotavac 


in high mortality settings. 


Two observational studies were identified that used a self-controlled case series 


method to determine the risk of intussusception over the first (1-7 days) and second 


and third weeks (8-21 days) after the third dose of Rotavac. One study reported a 


slight increase in the risk of intussusception in the first week, but with CI that 


included no difference (RI 1.65, 95% CI 0.92 to 2.96). The other study reported a slight 


increase in the risk of intussusception in the second and third weeks, but with CI that 


included no difference (RI 2.36, 95% CI 0.89 to 6.26). 


 


VERY LOW1,5 


due to risk of 


bias and 


imprecision. 


Rotavin 


 


follow-up: 1 


month 


 


See Figure 82 


High mortality 


countries 


It is uncertain whether Rotavin 


results in more intussusception 


compared with Rotarix because the 


certainty of the evidence is very low. 


Not estimable Not estimable 
Not estimable**  


120 participants in 1 RCT c 


 
VERY LOW7,8 


due to risk of 


bias and serious 


imprecision 


LLR No studies were identified that reported on this outcome. 


CI=confidence interval, EPI=Expanded Programme on Immunization, IS=intussusception, OR=odds ratio, SCCS=self-controlled case series, RI=relative incidence, RR=risk ratio, RCT=randomised 


controlled trial, RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline), RV5=pentavalent rotavirus vaccine RotaTeq® (Merck), LLR=Lanzhou lamb rotavirus vaccine. 
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* The basis for the assumed risk is the placebo group risk. The corresponding risk (and its 95% CI) is based on the assumed risk in the placebo group and the relative effect of the intervention (and 


its 95% CI). ** There were no events reported during the trial, thus, an estimate could not be calculated.   


a. Includes data from unadjusted cluster RCT (Bangladesh4 RV1) which was adjusted prior to meta-analysis using an intra-class correlation coefficient (ICC) of 0.02. 


b. One study (India1 VAC) administered one dose only and the I321 RV vaccine arm was excluded from our analyses. 


c. Rotavin high (106.3 FFU/dose) and low (106.0 FFU/dose) titre groups were combined into one group. 
1 Downgraded by two levels for serious imprecision: very few events and wide 95% CIs around both relative and absolute effects that include appreciable harm and appreciable benefit. 
2 Downgraded by one level for imprecision: wide 95% CIs that include appreciable benefit and appreciable harm as well as no effect. 
3 Downgraded by one level for risk of bias: all studies were at critical risk of bias due to lack of sufficient adjustment for confounding.  
4 Downgraded by one level for inconsistency: unexplained statistical heterogeneity (I2>50%). 
5 Downgraded by one level for risk of bias: self-controlled case series design, risk that both surveillance for intussusception and risk of intussusception may have been lower in the comparative 


period, but the magnitude of any risk of bias is unclear. 
6 Downgraded by one level for inconsistency: effect estimates show inconsistent direction of effect across studies. 
7 Downgraded by two levels for serious imprecision: no events were reported and sample size was very small. 
8 Downgraded by one level for risk of bias: the trial did not report details of method of randomisation, allocation concealment, participants’ characteristics or attrition. 
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MODERATE 


Figure 57: Analysis of RCTs for the effect of Rotarix (RV1) compared with placebo on intussusception in infants in low, medium and high child mortality 


countries up to 3 years follow-up 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Latin America and Finland RV1 included data from Argentina, Chile, Colombia, the Dominican Republic, Finland, Honduras, Mexico, Panama, Peru and Venezuela. Bangladesh4 


RV1 was a cluster-RCT, villages were randomised to Rotarix or to no intervention, adjusted using ICC=0.02. Europe2 participants were pre-term infants in France, Portugal, Spain and Poland. Dominican 


Republic RV1 administered one complimentary dose of Rotarix to all infants enrolled in this study (both study groups) who were aged less than 6 months at Visit 3 (Week 13) as a benefit to the placebo group 


for participation in the study. Horizontal axis represents effect estimate comparing groups of infants receiving Rotarix vs. infants receiving placebo; vertical line through 1 shows no difference in 


intussusception between groups. Black diamonds represent point estimates of odds ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to 


the left of the vertical black line show a beneficial effect for Rotarix (fewer cases of intussusception with Rotarix), points to the right of the line show a detrimental effect for Rotarix (more cases of 


intussusception with Rotarix); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; EPI= Expanded Programme on Immunization; IPV=inactivated polio vaccine; OPV=oral 


polio vaccine; OR=odds ratio, RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline). 
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LOW 


Figure 58: Analyses of observational historical control studies comparing rates of intussusception before introduction of Rotarix (RV1) vaccine with post-


vaccination period in infants in low and medium child mortality countries  
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/).  Horizontal axis represents effect estimate comparing Rotarix pre-vaccination period vs. post-vaccination period; vertical line through 1 shows no difference in intussusception 


between groups. Black diamonds represent point estimates of risk ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to the left of the 


vertical black line show a beneficial effect for Rotarix (fewer cases of intussusception in post-vaccine period), points to the right of the line show a detrimental effect for Rotarix (more cases of 


intussusception in post-vaccine period); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline). 
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LOW 


Figure 59: Analysis of RCTs for the effect of first dose of Rotarix (RV1) compared with placebo on risk of intussusception in infants in low, medium and high 
child mortality countries up to 3 weeks follow-up  
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/).  Horizontal axis represents effect estimate comparing groups of infants receiving Rotarix vs. infants receiving placebo; vertical line through 1 shows no difference in 


intussusception between groups. Black diamonds represent point estimates of odds ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to 


the left of the vertical black line show a beneficial effect for Rotarix (fewer cases of intussusception with Rotarix), points to the right of the line show a detrimental effect for Rotarix (more cases of 


intussusception with Rotarix); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; OR=odds ratio, RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline). 


.


.


1-7 days


Singapore RV1


Latin America and Finland RV1


Subtotal  (I-squared = .%, p = .)


1-42 days


Latin America and Finland RV1


Singapore RV1


Subtotal  (I-squared = 0.0%, p = 0.704)


WHO Study ID


Low mortality


Medium and high mortality


Medium and high mortality


Low mortality


Strata


WHO


8-16 weeks


8-16 weeks


8-16 weeks


8-16 weeks


vaccination


Mean age at


1.08 (0.04, 26.60)


(Excluded)


1.08 (0.04, 26.60)


0.50 (0.05, 5.49)


1.08 (0.04, 26.60)


0.66 (0.10, 4.49)


OR (95% CI)


1/1812


0/31673


1/33485


1/31674


1/1812


2/33486


RV1


Events,


0/653


0/31552


0/32205


2/31554


0/653


2/32207


placebo


Events,


1.08 (0.04, 26.60)


(Excluded)


1.08 (0.04, 26.60)


0.50 (0.05, 5.49)


1.08 (0.04, 26.60)


0.66 (0.10, 4.49)


OR (95% CI)


1/1812


0/31673


1/33485


1/31674


1/1812


2/33486


RV1


Events,


Fewer deaths with RV1  More deaths with RV1 


1.01 100


RV1 intussusception after first dose
6.2_Rota


SAGE October 2020 meeting



file:///C:/Users/behan/Dropbox%20(Cochrane)/Cochrane%20Response%20team/Projects/246%20WHO%20Rotavirus%202020%20update/12_%20Final%20report/(https:/childmortality.org/)





131                                                                                              Rotavirus vaccine schedules – 2020 update for the WHO [redacted version] 
 


Cochrane Response is operated by The Cochrane Collaboration. Registered in England as a company limited by guarantee No. 03044323 Charity Number 1045921. VAT registration number GB 718 2127 49. Registered office: St Albans House, 57-59 Haymarket, London 


SW1Y 4QX United Kingdom 


 


 
VERY LOW 


Figure 60: Analyses of case-control studies assessing the risk of intussusception after first dose of Rotarix (RV1) with no vaccination in infants in medium and 
high child mortality countries 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing groups of infants receiving Rotarix vs. infants receiving no vaccination; vertical line through 1 shows no difference in 


intussusception between groups. Black diamonds represent point estimates of odds ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to 


the left of the vertical black line show a beneficial effect for Rotarix (fewer cases of intussusception with Rotarix), points to the right of the line show a detrimental effect for Rotarix (more cases of 


intussusception with Rotarix); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; OR=odds ratio, RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline). 
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Figure 61: Analyses of observational cohort studies comparing observed vs expected rate of intussusception after first dose of Rotarix (RV1) vaccine in infants 
in low child mortality countries 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing observed rate of intussusception following first dose of Rotarix vs. expected rate based on standardised morbidity rate; 


vertical line through 1 shows no difference in intussusception between groups. Black diamonds represent point estimates of rate ratios combined using random effects meta-analysis; horizontal black line 


represents 95% confidence interval; points to the left of the vertical black line show a beneficial effect for Rotarix (fewer observed than expected cases of intussusception), points to the right of the line show 


a detrimental effect for Rotarix (more observed cases of intussusception compared to expected); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; RV1=monovalent 


rotavirus vaccine Rotarix® (GlaxoSmithKline). 


6.2_Rota


SAGE October 2020 meeting



file:///C:/Users/behan/Dropbox%20(Cochrane)/Cochrane%20Response%20team/Projects/246%20WHO%20Rotavirus%202020%20update/12_%20Final%20report/(https:/childmortality.org/)





133                                                                                              Rotavirus vaccine schedules – 2020 update for the WHO [redacted version] 
 


Cochrane Response is operated by The Cochrane Collaboration. Registered in England as a company limited by guarantee No. 03044323 Charity Number 1045921. VAT registration number GB 718 2127 49. Registered office: St Albans House, 57-59 Haymarket, London 


SW1Y 4QX United Kingdom 


 


 
LOW 


Figure 62: Analyses of observational self-controlled case series comparing rate of intussusception in risk vs non-risk intervals after first dose of Rotarix (RV1) 


vaccine in infants in low, medium and high child mortality countries 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/).  Horizontal axis represents effect estimate comparing rate of intussusception in the risk interval (1-7 days or 8-21 days) following first dose of Rotarix vs. rate of intussusception 


in the non-risk interval (time outside of risk windows, >21 days) following first dose of Rotarix; vertical line through 1 shows no difference in intussusception between groups. Black diamonds represent point 


estimates of relative incidences combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to the left of the vertical black line show a beneficial effect for 


Rotarix (fewer cases of intussusception during risk interval), points to the right of the line show a detrimental effect for Rotarix (more cases of intussusception during risk window); I2 value is the level of 


statistical heterogeneity between trials. CI=confidence interval; RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline). 
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Figure 63: Analysis of RCTs for the effect of second dose of Rotarix (RV1) compared with placebo on risk of intussusception in infants in low, medium and high 
child mortality countries up to 6 weeks follow-up  
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing groups of infants receiving Rotarix vs. infants receiving placebo; vertical line through 1 shows no difference in 


intussusception between groups. Black diamonds represent point estimates of odds ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to 


the left of the vertical black line show a beneficial effect for Rotarix (fewer cases of intussusception with Rotarix), points to the right of the line show a detrimental effect for Rotarix (more cases of 


intussusception with Rotarix); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; OR=odds ratio, RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline). 
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Figure 64: Analyses of case-control studies assessing the risk of intussusception in infants after second dose of Rotarix (RV1) in medium and high child 
mortality countries 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing groups of infants receiving Rotarix vs. infants receiving no vaccination; vertical line through 1 shows no difference in 


intussusception between groups. Black diamonds represent point estimates of odds ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to 


the left of the vertical black line show a beneficial effect for Rotarix (fewer cases of intussusception with Rotarix), points to the right of the line show a detrimental effect for Rotarix (more cases of 


intussusception with Rotarix); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; OR=odds ratio; RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline). 
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Figure 65: Analyses of observational cohort studies comparing observed vs expected rate of intussusception after second dose of Rotarix (RV1) vaccine in 
infants in low child mortality countries 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing observed rate of intussusception following first dose of Rotarix vs. expected rate based on standardised morbidity rate; 


vertical line through 1 shows no difference in intussusception between groups. Black diamonds represent point estimates of risk ratios combined using random effects meta-analysis; horizontal black line 


represents 95% confidence interval; points to the left of the vertical black line show a beneficial effect for Rotarix (fewer observed than expected cases of intussusception), points to the right of the line show 


a detrimental effect for Rotarix (more observed cases of intussusception compared to expected). CI=confidence interval; RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline). 
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Figure 66: Analyses of observational self-controlled case series comparing rate of intussusception in risk vs non-risk intervals after second dose of Rotarix 


(RV1) vaccine in infants in low, medium and high child mortality countries 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing rate of intussusception in the risk interval (1-7 days or 8-21 days) following second dose of Rotarix vs. rate of 


intussusception in the non-risk interval (time outside of risk windows, >21 days) following second dose of Rotarix; vertical line through 1 shows no difference in intussusception between groups. Black 


diamonds represent point estimates of relative incidences combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to the left of the vertical black line 


show a beneficial effect for Rotarix (fewer cases of intussusception during risk interval), points to the right of the line show a detrimental effect for Rotarix (more cases of intussusception during risk window); 


I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline).  
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Figure 67: Analysis of RCTs for the effect of RotaTeq (RV5) versus placebo on risk of intussusception in infants in low, medium and high child mortality 
countries, up to 24 months follow-up  
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Mali1 RV5 and Ghana RV5 countries have now lifted the age restriction, but this took place after these studies were carried out. Horizontal axis represents effect estimate 


comparing groups of infants receiving RotaTeq vs. infants receiving placebo; vertical line through 1 shows no difference in intussusception between groups. Black diamonds represent point estimates of 


odds ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to the left of the vertical black line show a beneficial effect for RotaTeq (fewer 


cases of intussusception with RotaTeq), points to the right of the line show a detrimental effect for RotaTeq (more cases of intussusception with RotaTeq); I2 value is the level of statistical heterogeneity 


between trials. CI=confidence interval; EPI= Expanded Programme on Immunization; IPV=inactivated polio vaccine; OPV=oral polio vaccine; OR=odds ratio, RV5=pentavalent rotavirus vaccine RotaTeq® 


(Merck). 
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Figure 68: Analysis of RCTs for the effect of first dose of RotaTeq (RV5) versus placebo on risk of intussusception in infants in low and medium child mortality 
countries, up to 6 weeks follow-up 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing groups of infants receiving RotaTeq vs. infants receiving placebo; vertical line through 1 shows no difference in 


intussusception between groups. Black diamonds represent point estimates of odds ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to 


the left of the vertical black line show a beneficial effect for RotaTeq (fewer cases of intussusception with RotaTeq), points to the right of the line show a detrimental effect for RotaTeq (more cases of 


intussusception with RotaTeq); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; OR=odds ratio; RV5=pentavalent rotavirus vaccine RotaTeq® (Merck). 
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Figure 69: Analyses of observational cohort studies comparing observed vs expected rate of intussusception after first dose of RotaTeq (RV5) vaccine in infants 
in low child mortality countries 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). There is probable overlap between the US studies (data from VSD or VAERS or both at overlapping time periods). Horizontal axis represents effect estimate comparing observed 


rate of intussusception following first dose of RotaTeq vs. expected rate based on standardised morbidity rate; vertical line through 1 shows no difference in intussusception between groups. Black 


diamonds represent point estimates of risk ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to the left of the vertical black line show a 


beneficial effect for RotaTeq (fewer observed than expected cases of intussusception), points to the right of the line show a detrimental effect for RotaTeq (more observed cases of intussusception compared 


to expected); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; NR = not reported; RV5=pentavalent rotavirus vaccine RotaTeq® (Merck). 
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Figure 70: Analyses of observational self-controlled case series comparing rate of intussusception in risk vs non-risk intervals after first dose of RotaTeq (RV5) 


vaccine in infants in low, medium and high child mortality countries 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing rate of intussusception in the risk interval (1-7 days or 8-14/21 days) following first dose of RotaTeq vs. rate of 


intussusception in the non-risk interval (time outside of risk windows, >21 days) following first dose of RotaTeq; vertical line through 1 shows no difference in intussusception between groups. Black 


diamonds represent point estimates of relative incidences combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to the left of the vertical black line 


show a beneficial effect for RotaTeq (fewer cases of intussusception during risk interval), points to the right of the line show a detrimental effect for RotaTeq (more cases of intussusception during risk 


window); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; RV5=pentavalent rotavirus vaccine RotaTeq® (Merck). 
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Figure 71: Analysis of RCTs for the effect of second dose of RotaTeq (RV5) versus placebo on risk of intussusception in infants in low and medium child mortality 
countries 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing groups of infants receiving RotaTeq vs. infants receiving placebo; vertical line through 1 shows no difference in 


intussusception between groups. Black diamonds represent point estimates of odds ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to 


the left of the vertical black line show a beneficial effect for RotaTeq (fewer cases of intussusception with RotaTeq), points to the right of the line show a detrimental effect for RotaTeq (more cases of 


intussusception with RotaTeq); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; OR=odds ratio, RV5=pentavalent rotavirus vaccine RotaTeq® (Merck). 
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Figure 72: Analyses of observational cohort studies comparing observed vs expected rate of intussusception after second dose of RotaTeq (RV5) vaccine in 


infants in low child mortality countries 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). There is probable overlap between the US studies (data from VSD or VAERS or both at overlapping time periods). Horizontal axis represents effect estimate comparing observed 


rate of intussusception following second dose of RotaTeq vs. expected rate based on standardised morbidity rate; vertical line through 1 shows no difference in intussusception between groups. Black 


diamonds represent point estimates of rate ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to the left of the vertical black line show a 


beneficial effect for RotaTeq (fewer observed than expected cases of intussusception), points to the right of the line show a detrimental effect for RotaTeq (more observed cases of intussusception compared 


to expected). CI=confidence interval; RV5=pentavalent rotavirus vaccine RotaTeq® (Merck), IS=intussusception. 
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Figure 73: Analyses of observational self-controlled case series comparing rate of intussusception in risk vs non-risk intervals after second dose of RotaTeq 
(RV5) vaccine in infants in low, medium and high child mortality countries 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/).  Horizontal axis represents effect estimate comparing rate of intussusception in the risk interval (1-7 days or 8-14/21 days) following second dose of RotaTeq vs. rate of 


intussusception in the non-risk interval (time outside of risk windows, >21 days) following second dose of RotaTeq; vertical line through 1 shows no difference in intussusception between groups. Black 


diamonds represent point estimates of relative incidences combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to the left of the vertical black line 


show a beneficial effect for RotaTeq (fewer cases of intussusception during risk interval), points to the right of the line show a detrimental effect for RotaTeq (more cases of intussusception during risk 


window); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; RV5=pentavalent rotavirus vaccine RotaTeq® (Merck). 
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Figure 74: Analysis of RCTs for the effect of third dose of RotaTeq (RV5) versus placebo on risk of intussusception in infants in low and medium child mortality 
countries, up to 6 weeks follow-up 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing groups of infants receiving RotaTeq vs. infants receiving placebo; vertical line through 1 shows no difference in 


intussusception between groups. Black diamonds represent point estimates of odds ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to 


the left of the vertical black line show a beneficial effect for RotaTeq (fewer cases of intussusception with RotaTeq), points to the right of the line show a detrimental effect for RotaTeq (more cases of 


intussusception with RotaTeq); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; OR=odds ratio; RV5=pentavalent rotavirus vaccine RotaTeq® (Merck), 


IS=intussusception. 
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Figure 75: Analyses of observational cohort studies comparing observed vs expected rate of intussusception after third dose of RotaTeq (RV5) vaccine in 
infants in low child mortality countries 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). There is probable overlap between the US studies (data from VSD or VAERS or both at overlapping time periods). Horizontal axis represents effect estimate comparing observed 


rate of intussusception following third dose of RotaTeq vs. expected rate based on standardised morbidity rate; vertical line through 1 shows no difference in intussusception between groups. Black 


diamonds represent point estimates of rate ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to the left of the vertical black line show a 


beneficial effect for RotaTeq (fewer observed than expected cases of intussusception), points to the right of the line show a detrimental effect for RotaTeq (more observed cases of intussusception compared 


to expected). CI=confidence interval; RV5=pentavalent rotavirus vaccine RotaTeq® (Merck). 
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Figure 76: Analyses of observational self-controlled case series comparing rate of intussusception in risk vs non-risk intervals after third dose of RotaTeq (RV5) 
vaccine in infants in low, medium and high child mortality countries 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing rate of intussusception in the risk interval (1-7 days or 8-14/21 days) following third dose of RotaTeq vs. rate of 


intussusception in the non-risk interval (time outside of risk windows, >21 days) following third dose of RotaTeq; vertical line through 1 shows no difference in intussusception between groups. Black 


diamonds represent point estimates of relative incidences combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to the left of the vertical black line 


show a beneficial effect for RotaTeq (fewer cases of intussusception during risk interval), points to the right of the line show a detrimental effect for RotaTeq (more cases of intussusception during risk 


window); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; RV5=pentavalent rotavirus vaccine RotaTeq® (Merck). 
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Figure 77: Analysis of RCTs for the effect of Rotasiil versus placebo on risk of intussusception in infants in high child mortality countries, up to 2 years follow-up 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing groups of infants receiving Rotasiil vs. infants receiving placebo; vertical line through 1 shows no difference in 


intussusception between groups. Black diamonds represent point estimates of odds ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to 


the left of the vertical black line show a beneficial effect for Rotasiil (fewer cases of intussusception with Rotasiil), points to the right of the line show a detrimental effect for Rotasiil (more cases of 


intussusception with Rotasiil); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; EPI= Expanded Programme on Immunization; IPV=inactivated polio vaccine; OPV=oral 


polio vaccine; OR=odds ratio. 
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Figure 78: Analysis of RCTs for the effect of Rotavac versus placebo on risk of intussusception in infants in high child mortality countries, up to 21 months 
follow-up 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing groups of infants receiving Rotavac vs. infants receiving placebo; vertical line through 1 shows no difference in 


intussusception between groups. Black diamonds represent point estimates of odds ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to 


the left of the vertical black line show a beneficial effect for Rotavac (fewer cases of intussusception with Rotavac), points to the right of the line show a detrimental effect for Rotavac (more cases of 


intussusception with Rotavac); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; EPI= Expanded Programme on Immunization; IPV=inactivated polio vaccine; OPV=oral 


polio vaccine; OR=odds ratio. 


 


Overall  (I-squared = 0.0%, p = .)


India1 VAC


India4 VAC


India3 VAC


(Country, vaccine)


India2 VAC


Study ID


2006


2017


2014


publication


2009


Year of


High mortality


High mortality


High mortality


mortality strata


High mortality


U5


1


12


21


(months)


3


Length of


follow-up


8


6


7


(weeks)


8


Mean age at


first dose


8


15


16


(weeks)


16


Mean age at


last dose


None


EPI incl OPV


EPI incl OPV


other vaccines


None


Co-administration of


1.33 (0.35, 5.04)


(Excluded)


(Excluded)


1.33 (0.35, 5.04)


OR (95% CI)


(Excluded)


8/5764


0/30


0/1017


8/4532


Rotavac


0/185


Events,


3/2818


0/28


0/339


3/2267


placebo


0/184


Events,


1.33 (0.35, 5.04)


(Excluded)


(Excluded)


1.33 (0.35, 5.04)


OR (95% CI)


(Excluded)


8/5764


0/30


0/1017


8/4532


Rotavac


0/185


Events,


Fewer cases with Rotavac  More cases with Rotavac 


1.1 10


Rotavac versus placebo on intussusception (all strata, all timepoints)6.2_Rota


SAGE October 2020 meeting



file:///C:/Users/behan/Dropbox%20(Cochrane)/Cochrane%20Response%20team/Projects/246%20WHO%20Rotavirus%202020%20update/12_%20Final%20report/(https:/childmortality.org/)





150                                                                                              Rotavirus vaccine schedules – 2020 update for the WHO [redacted version] 
 


Cochrane Response is operated by The Cochrane Collaboration. Registered in England as a company limited by guarantee No. 03044323 Charity Number 1045921. VAT registration number GB 718 2127 49. Registered office: St Albans House, 57-59 Haymarket, London 


SW1Y 4QX United Kingdom 
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Figure 79: Analyses of observational self-controlled case series comparing rate of intussusception in risk vs non-risk intervals after first dose of Rotavac 
vaccine in infants in high child mortality countries 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing rate of intussusception in the risk interval (1-7 days or 8-14/21 days) following first dose of Rotavac vs. rate of 


intussusception in the non-risk interval (time outside of risk windows, >21 days) following first dose of Rotavac; vertical line through 1 shows no difference in intussusception between groups. Black 


diamonds represent point estimates of relative incidences combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to the left of the vertical black line 


show a beneficial effect for Rotavac (fewer cases of intussusception during risk interval), points to the right of the line show a detrimental effect for Rotavac (more cases of intussusception during risk 


window); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval. 
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Figure 80: Analyses of observational self-controlled case series comparing rate of intussusception in risk vs non-risk intervals after second dose of Rotavac 
vaccine in infants in high child mortality countries 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing rate of intussusception in the risk interval (1-7 days or 8-14/21 days) following second dose of Rotavac vs. rate of 


intussusception in the non-risk interval (time outside of risk windows, >21 days) following second dose of Rotavac; vertical line through 1 shows no difference in intussusception between groups. Black 


diamonds represent point estimates of relative incidences combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to the left of the vertical black line 


show a beneficial effect for Rotavac (fewer cases of intussusception during risk interval), points to the right of the line show a detrimental effect for Rotavac (more cases of intussusception during risk 


window); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval. 
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Figure 81: Analyses of observational self-controlled case series comparing rate of intussusception in risk vs non-risk intervals after third dose of Rotavac 


vaccine in infants in high child mortality countries 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing rate of intussusception in the risk interval (1-7 days or 8-14/21 days) following third dose of Rotavac vs. rate of 


intussusception in the non-risk interval (time outside of risk windows, >21 days) following third dose of Rotavac; vertical line through 1 shows no difference in intussusception between groups. Black 


diamonds represent point estimates of relative incidences combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to the left of the vertical black line 


show a beneficial effect for Rotavac (fewer cases of intussusception during risk interval), points to the right of the line show a detrimental effect for Rotavac (more cases of intussusception during risk 


window); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval. 
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 Study Publication 


year 


Follow-up Mean age at 


first dose 
(weeks) 


Mean age at 


last dose 
(weeks) 


Intended schedule Intussusception 


Events/total 


VIN RV1 


 Vietnam VIN a 2012 1 month 9 17-18 8, 16 weeks (VIN) 
vs. 8, 12 weeks (RV1) 


0/80 0/40 


 


    Total: 0/80 0/40 


      


Figure 82: Analysis of RCTs for the effect of Rotavin (VIN) versus Rotarix (RV1) on risk of intussusception in infants in high child mortality countries up to one-
month follow-up 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). a Rotavin high (106.3 FFU/dose) and low (106.0 FFU/dose) titre groups were combined into one group.  


 
 
 
 
1.7.2 Risk of intussusception after different number of rotavirus vaccine 


doses 


See Table 17 for Summary of Findings with GRADE evidence profiles and plain 


language summaries; Figure 83 to 85 for analyses of risk of intussusception after 


rotavirus vaccine administration, stratified by vaccine; and Characteristics of 


included studies and Risk of bias assessments of included studies for more 


details on the included studies. 


 


1.7.2.1 Evidence on intussusception from comparisons of different number of 
doses of Rotarix 


Two RCTs compared 3 doses Rotarix with 2 doses Rotarix and reported on 


intussusception (Bangladesh3 RV1, South Africa3 RV1). 


The evidence on intussusception for 3 doses of Rotarix vaccine compared with 2 


doses is very uncertain (very low certainty evidence, not estimable, no events 


reported, 2 RCTs, N=859, Figure 83). 


 


1.7.2.2 Evidence on intussusception from comparisons of different number of 
doses of RotaTeq  


One RCT compared 4 doses RotaTeq with 3 doses RotaTeq and reported on 


intussusception (Mali2 RV5). 


The evidence on intussusception for 4 doses of RotaTeq vaccine compared with 


3 doses is very uncertain (very low certainty evidence, not estimable, no events 


reported, 1 RCT, N=600, Figure 84). 


 


1.7.2.3 Evidence on intussusception from comparisons of different number of 
doses of Rotavin  


One RCT compared 3 doses Rotavin with 2 doses Rotavin and reported on 


intussusception (Vietnam VIN). 
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The evidence on intussusception for 3 doses of Rotavin vaccine compared with 


2 doses is very uncertain (very low certainty evidence, not estimable, no events 


reported, 1 RCT, N=160, Figure 85). 


 


1.7.2.4 Gaps in the evidence 


There are no RCTs on the risk of intussusception comparing different number of 
doses for LLR, Rotasiil, or Rotavac.  


No RCTs were carried out in countries where the age restriction for rotavirus 
vaccine administration had been lifted at the time of the study. 


 


 


Table 17: Summary of Findings for risk of intussusception comparing different number of rotavirus vaccine doses in infants and children in different mortality 


settings 


Vaccine 


follow-up 


Child 


mortality 


rate 


Plain language summary 


Illustrative comparative risks* (95% 


CI) 
Relative effect (95% 


CI) 


Nº of participants & 


studies 


Certainty of the 


evidence 


(GRADE) 
Assumed risk Corresponding risk 


Fewer doses More doses 


Rotarix (RV1) 


 


follow-up: up 


to one year 


 


see Table 83 


High 


mortality 


countries 


The evidence is very uncertain about the effect of three doses 


of Rotarix (last dose administered at 14-40 weeks) compared 


with two doses of Rotarix on intussusception in high 


mortality countries at up to one year follow-up due to risk of 


bias and serious imprecision. 


Not estimable** Not estimable** 
Not estimable**  


859 participants in 2 


RCTs 


 
VERY LOW1,2 
due to risk of bias 


and serious 


imprecision 


RD: Not estimable** 


RotaTeq 


(RV5) 


 


follow-up: 3 


months 


 


see Table 84 


High 


mortality 


countries 


The evidence is very uncertain about the effect of four doses 


of RotaTeq (last dose administered at 9-11 months) 


compared with three doses of RotaTeq on intussusception in 


high mortality countries at three-month follow-up due to risk 


of bias, indirectness, and serious imprecision. 


Not estimable** Not estimable** 


Not estimable**  


600 participants in 1 


RCT 


 
VERY LOW1,3,4 
due to risk of bias, 


indirectness, and 


serious imprecision 


RD: Not estimable** 


Rotasiil No studies were identified that reported on this outcome. 


Rotavac No studies were identified that reported on this outcome. 


Rotavin 


 


follow-up: 1 


month 


 


see Table 85 


High 


mortality 


countries 


The evidence is very uncertain about the effect of three doses 


of Rotavin (last dose administered at 17-18 weeks) compared 


with two doses of Rotavin on the risk of intussusception at 


one-month follow-up due to risk of bias, indirectness, and 


serious imprecision. 


Not estimable** Not estimable** 
Not estimable**  


160 participants in 1 


RCT  


 
VERY LOW1,4,5 


due to risk of bias, 


indirectness, and 


serious imprecision 
RD: Not estimable** 
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LLR No studies were identified that reported on this outcome. 


CI=confidence interval, OR=odds ratio, RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline), RV5=pentavalent rotavirus vaccine RotaTeq® (Merck), RCT=randomised controlled 


trial, RD=risk difference, LLR=Lanzhou lamb rotavirus vaccine    * The basis for the assumed risk is the fewer doses group risk. The corresponding risk (and its 95% CI) is based on the 


assumed risk in the fewer doses group and the relative effect of the intervention (and its 95% CI).    **Effects were not estimable because no events were reported. 
1 Downgraded by two levels for serious imprecision: an effect could not be estimated as no events were reported; the trial was not powered to detect a difference in intussusception. 
2 Downgraded by one level for risk of bias: one of the two studies was at high risk of performance bias and unclear risk of selection bias.  
3 Downgraded by one level for risk of bias: the included study was at high risk of performance bias and unclear risk of selection bias. 
4 Downgraded by one level for indirectness. Single trial conducted in one country, so estimate may not apply to other high-mortality countries. 
5 Downgraded by one level for risk of bias: the included study was at unclear risk of selection bias. 


 


 


      
 
 
 
 
VERY LOW  


 Study Publication 


year 


Follow-up Mean age at 


first dose 


Mean age at last 


dose 


Intended schedule Events/total 


3 doses 2 doses 


 Bangladesh3 RV1 2016 2 weeks 6 weeks 40 weeks 6, 10, 40 weeks vs. 6, 10 
weeks 


0/240 0/240 


 South Africa3 RV1 2010 1 year 6.3 vs. 10.2 


weeks 


40 weeks 6, 10, 14 weeks vs. 10, 14 


weeks 


0/189 0/190 


   Total: 0/429 0/430 


     


Figure 83: Analysis of RCTs for the risk of intussusception after 3 doses versus 2 doses Rotarix (RV1), high mortality countries, up to one-year follow-up 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal 


mortality (https://childmortality.org/). 
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VERY LOW  


 Study Publication 


year 


Follow-up Mean age at first 


dose 


Mean age at 


last dose 


Intended schedule Events/total 


4 doses 3 doses 


 Mali2 RV5 2018 3 months NR  9.7  0.7 weeks 6, 10, & 14 weeks + 


booster at 9-11 months  
vs. 6, 10, & 14 weeks 


0/300 0/300 


 


    Total: 0/300 0/300 


      


Figure 84: Analysis of RCTs for the risk of intussusception after 4 doses versus 3 doses RotaTeq (RV5), high mortality countries, 3 months follow-up 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal 


mortality (https://childmortality.org/). 


 


 


       
 
 
 
VERY LOW  


 Study Publication 
year 


Follow-up Mean age at first 
dose 


Mean age at 
last dose 


Intended schedule Events/total 


3 doses 2 doses 


 Vietnam VIN a 2012 1 month 9 17-18 8, 12, 16 weeks  


vs. 8, 16 weeks 


0/80 0/80 


 


    Total: 0/80 0/80 


      


Figure 85: Analyses of RCTs for the risk of intussusception after 3 doses Rotavin versus 2 doses Rotavin, high mortality countries, 1 month follow up 


Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal 


mortality (https://childmortality.org/).  a Rotavin high (106.3 FFU/dose) and low (106.0 FFU/dose) titre groups were combined into one group.  


 


 


1.7.3 Risk of intussusception after rotavirus vaccine administration by 
age at first and last dose 


See Table 18 for Summary of Findings with GRADE evidence profiles and plain 


language summaries; Figure 86 and 87 for analyses of risk of intussusception 


after different age of first and last dose of rotavirus vaccine, stratified by 


vaccine; and Characteristics of included studies and Risk of bias assessments of 


included studies for more details on the included studies. 


 


1.7.3.1 Evidence on intussusception by age at first and last dose of Rotarix 


Two RCTs comparing age at first and last dose of Rotarix vaccine reported on 


intussusception (South Africa1 RV1, USA3 RV1). 


The evidence is very uncertain for administering the first dose of Rotarix to 


younger (6-8.7 weeks) infants compared with older (11-12.8 weeks) infants and 
for administering the last Rotarix dose to younger (10-16 weeks) infants 
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compared with older (15-20 weeks) infants at 6-7-month follow-up in countries 


that have an age restriction for rotavirus vaccine administration (very low-


certainty evidence, OR 0.31, 95% CI 0.01 to 7.73, 2 RCTs, N=781, Figure 86-87). 
There were 0/430 (0%) intussusception cases reported in the younger age 
groups compared with 1/351 (0.3%) in the older age groups.  


1.7.3.2 Gaps in the evidence 


There are no RCTs on intussusception for different age at first or last dose for 
RotaTeq, Rotasiil, Rotavac, Rotavin, or LLR.  


None of the RCTs that reported on intussusception were carried out in countries 
where the age restriction for rotavirus vaccine administration had been lifted at 


the time of the study.  


 


Table 18: Summary of Findings for risk of intussusception after comparing age at first and last dose of rotavirus vaccine in infants and children in different 


mortality settings 


Vaccine 


Follow-up 


Child mortality 


rate 


Country 


vaccination age 


restriction 


Plain language summary 


Illustrative comparative risks*  


(95% CI) 
Relative effect (95% 


CI) 


Nº of participants & 


studies 


Certainty of the 


evidence 


(GRADE) 
Assumed risk Corresponding risk 


Older at first dose Younger at first dose 


Rotarix (RV1) 


(age at first 


dose) 


follow-up: 6 to 


7 months 


See Figure 86  


Low and high 


mortality 


countries with 


age restrictions 


The evidence is very uncertain about the effect 


of two doses of Rotarix with a first dose 


administered at a younger age (6-8.7 weeks) 


compared with an older age (11-12.8 weeks) 


on intussusception due to risk of bias and 


serious imprecision.  


28 per 10,000 
9 per 10,000 


(0 to 220) 
OR 0.31 (0.01 to 7.73) 


781 participants in 2 


RCTs 


 
VERY LOW1,2,3  


due to risk of bias, 


indirectness, and 


serious imprecision 


RD: 20 fewer with Rotarix (95% CI: 28 fewer 


to 188 more) per 10,000 


RotaTeq (RV5) No studies were identified that reported on this outcome. 
Rotasiil No studies were identified that reported on this outcome. 
Rotavac No studies were identified that reported on this outcome. 
Rotavin No studies were identified that reported on this outcome. 
LLR No studies were identified that reported on this outcome. 
Rotarix (RV1) 


(age at last 


dose) 


follow-up: 6 to 


7 months 


See Figure 87 


Low and high 


mortality 


countries with 


age restrictions 


The evidence is very uncertain about the effect 


of two doses of Rotarix with the last dose 


administered at a younger age (10-16 weeks) 


compared with an older age (15-20 weeks) on 


intussusception due to risk of bias and serious 


imprecision.  


Older at last dose Younger at last dose 


OR 0.31 (0.01 to 7.73) 


781 participants in 2 


RCTs 


 
VERY LOW1,2,3 


due to risk of bias, 


indirectness, and 


serious imprecision 


28 per 10,000 
9 per 10,000 


(0 to 220) 


RD: 20 fewer with Rotarix (95% CI: 28 fewer 


to 188 more) per 10,000 
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CI= confidence interval, LLR= Lanzhou lamb rotavirus vaccine (Lanzhou Institute of Biological Products); OR= odds ratio, RCT= randomised controlled trial, RD=risk difference, 


RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline), RV5=pentavalent rotavirus vaccine RotaTeq® (Merck) 


* The basis for the assumed risk is the older age group risk. The corresponding risk (and its 95% CI) is based on the assumed risk in the younger age group and the relative effect of the 


intervention (and its 95% CI).   
1 Downgraded by one level for risk of bias: open label trial at risk of performance-, and detection bias. 
2 Downgraded by one level for indirectness: single trial conducted in one country, so estimate may not apply to other countries. 
3 Downgraded by two levels for serious imprecision: very few events and wide 95% CIs around both relative and absolute effects that include appreciable harm and appreciable benefit. 


 


 


 
 
 
 
VERY LOW 


 


 
 


Figure 86: Analysis of RCTs comparing younger versus older age at first Rotarix (RV1) vaccine dose on risk of intussusception in infants in low and high 
mortality countries with vaccination age restrictions 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing groups of younger infants receiving Rotarix versus older infants receiving Rotarix; vertical line through 1 shows no 


difference in intussusception between groups. Black diamonds represent point estimates of odds ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence 


interval; points to the left of the vertical black line show a beneficial effect for younger infants (fewer cases of intussusception with younger infants), points to the right of the line show a detrimental effect 


for younger infants (more cases of intussusception with younger infants). In South Africa1 RV1 the younger age group was enrolled before the rotavirus season, the older age group after. CI=confidence 


interval; OR=odds ratio. 
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VERY LOW 


Figure 87: Analysis of RCTs comparing younger versus older age at last Rotarix (RV1) vaccine dose on risk of intussusception in infants in low and high mortality 


countries with vaccination age restrictions 
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing groups of younger infants receiving Rotarix versus older infants receiving Rotarix; vertical line through 1 shows no 


difference in intussusception between groups. Black diamonds represent point estimates of odds ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence 


interval; points to the left of the vertical black line show a beneficial effect for younger infants (fewer cases of intussusception with younger infants), points to the right of the line show a detrimental effect 


for younger infants (more cases of intussusception with younger infants). In South Africa1 RV1 the younger age group was enrolled before the rotavirus season, the older age group after. CI=confidence 


interval; OR=odds ratio. 
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1.7.4 Risk of intussusception after rotavirus vaccine co-administration 


with other childhood vaccines 


See Table 19 for Summary of Findings with GRADE evidence profiles and plain 


language summaries; Figure 88 and 89 for analyses of risk of intussusception 


after rotavirus vaccine co-administered with or without other childhood 


vaccines, stratified by vaccine; and Characteristics of included studies and Risk 


of bias assessments of included studies for more details on the included studies. 


 


1.7.4.1 Evidence on intussusception after any dose of Rotarix co-administered 
with other childhood vaccines  


Three RCTs comparing co-administration of other vaccines with Rotarix to no 


co-administration reported on intussusception (Japan6 Rv1, South Africa1 RV1, 
USA3 RV1). 


The evidence on intussusception for Rotarix co-administered with other 
childhood EPI vaccines including IPV in infants compared with a staggered 


schedule is very uncertain (very low certainty, OR 0.31, 95% CI 0.01 to 7.73, 1 


RCT, N=484, Figure 88). There were 0/249 (0%) intussusception cases reported in 


the co-administration group compared with 1/235 (0.4%) in the staggered 
schedule group. 


The evidence is also very uncertain for Rotarix co-administered with childhood 


EPI vaccines and OPV compared with co-administration with childhood EPI 
vaccines and IPV (very low certainty, OR not estimable, no events, 1 RCT, N=297, 


Figure 88) and for Rotarix co-administered with DTP and IPV compared to a 


staggered schedule (very low certainty, OR not estimable, no events, 1 RCT, 


N=292, Figure 88).  


 


1.7.4.2 Evidence on intussusception after any dose of RotaTeq co-
administered with other childhood vaccines 


Two RCTs comparing co-administration of other vaccines with RotaTeq to no 
co-administration reported on intussusception (Japan2 RV5, Latin America 


RV5). 


The evidence on intussusception for RotaTeq co-administered with OPV in 


infants compared with a staggered schedule is very uncertain (very low 


certainty evidence, OR 0.33, 95% CI 0.01 to 8.03, 1 RCT, N=726, Figure 89). There 
were 0/366 (0.3%) intussusception cases reported in the EPI-OPV vaccines co-


administration group compared with 1/360 (0.3%) in the staggered 
administration group.  


The evidence is also very uncertain for RotaTeq co-administered with DTP and 
IPV compared with a staggered schedule (very low certainty, OR not estimable, 


no events, 1 RCT, N=190, Figure 89). 


 


1.7.4.3 Gaps in the evidence 


There are no RCTs on LLR, Rotasiil, Rotavac, or Rotavin comparing co-


administration with no co-administration of other vaccines on intussusception 
from any country.  


No RCTs comparing co-administration versus no co-administration of other 


vaccines with rotavirus vaccines that reported on intussusception were carried 


out in countries where the age restriction for rotavirus vaccine administration 


had been lifted. 
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Table 19: Summary of Findings for risk of intussusception after co-administration compared with no co-administration of other childhood vaccines with 


rotavirus vaccine in infants and children in different mortality settings 


Vaccine 


Follow-up 


Child mortality 


rate 


Country 


vaccination 


age restriction 


Plain language summary 


Illustrative comparative risks* (95% CI) 
Relative effect 


(95% CI) 


Nº of participants 


& studies 


Certainty of the 


evidence 


(GRADE) 


Assumed risk Corresponding risk 


No co-administration Co-administration 


Rotarix (RV1) 


 


follow-up: 1 to 7 


months 


 


See Figure 88 


Low and high 


mortality 


countries 


with age 


restriction 


The evidence is very uncertain about the effect of two 


doses of Rotarix co-administered with all EPI 


vaccines including IPV compared to no co-


administration on intussusception due to risk of bias 


and serious imprecision.  


43 per 10,000 
13 per 10,000 


(0 to 329) 
OR 0.31 (0.01 to 


7.73) 


484 participants in 


1 RCT 


 
VERY LOW1,2 


due to risk of bias 


and serious 


imprecision 


RD: 29 fewer with Rotarix (95% CI: 42 fewer to 


277 more) per 10,000 


The evidence is very uncertain about the effect of two 


doses of Rotarix co-administered with all EPI 


vaccines including OPV compared to co-


administration with EPI vaccines including IPV on 


intussusception; there were no cases reported in one 


RCT. 


Not estimable, no 


events 


Not estimable, no 


events OR Not estimable 


297 participants in 


1 RCT 
 − 


RD: Not estimable, no events 


The evidence is very uncertain about the effect of two 


doses of Rotarix co-administered with DPT and IPV 


compared to no co-administration on 


intussusception; there were no cases reported in one 


RCT. 


Not estimable, no 


events 


Not estimable, no 


events 
OR Not estimable 


292 participants in 


1 RCT 
 − 


RD: Not estimable, no events 


RotaTeq (RV5) 


 


follow-up: up to 


4 weeks 


 


See Figure 89 


Low and 


medium 


mortality 


countries 


with age 


restriction  


The evidence is very uncertain about the effect of 


three doses of RotaTeq co-administered with OPV 


compared to no co-administration on 


intussusception due to risk of bias and serious 


imprecision.  


28 per 10,000 
9 per 10,000 


(0 to 224) 
OR 0.33 (0.01 to 


8.03) 


725 participants in 


1 RCT 


 
VERY LOW2,3 


due to risk of bias 


and serious 


imprecision 


RD: 19 fewer with Rotarix (95% CI: 28 fewer to 


192 more) per 10,000 


The evidence is very uncertain about the effect of 


three doses of RotaTeq co-administered with DPT 


and IPV compared to no co-administration on 


intussusception; there were no cases reported in one 


RCT. 


Not estimable, no 


events 


Not estimable, no 


events 
OR Not estimable 


190 participants in 


1 RCT 
 − 


RD: Not estimable, no events 


Rotasiil No studies were identified that reported on this outcome. 
Rotavac No studies were identified that reported on this outcome. 


6.2_Rota


SAGE October 2020 meeting







162                                                                                              Rotavirus vaccine schedules – 2020 update for the WHO [redacted version] 
 


Cochrane Response is operated by The Cochrane Collaboration. Registered in England as a company limited by guarantee No. 03044323 Charity Number 1045921. VAT registration number GB 718 2127 49. Registered office: St Albans House, 57-59 Haymarket, London 


SW1Y 4QX United Kingdom 


Rotavin No studies were identified that reported on this outcome. 
LLR No studies were identified that reported on this outcome. 


CI=confidence interval, DTP=Diphtheria-Tetanus-Pertussis, EPI=Expanded Programme on Immunization, IPV=inactivated polio vaccine, OPV=oral polio vaccine, RD= risk difference, 
OR=odds ratio, RCT=randomised controlled trial, LLR=Lanzhou lamb rotavirus vaccine, RV1=monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline), RV5=pentavalent rotavirus 
vaccine RotaTeq® (Merck). 


* The basis for the assumed risk is the no co-administration group risk. The corresponding risk (and its 95% CI) is based on the assumed risk in the no co-administration group and the 
relative effect of the intervention (and its 95% CI).   
 
1 Downgraded by one level for risk of bias: open label trial at risk of performance- and detection-bias. 
2 Downgraded by two levels for serious imprecision: very few events and wide 95% CIs around both relative and absolute effects that include appreciable harm and appreciable benefit. 
3 Downgraded one level for risk of bias: included trial at unclear risk of selection bias and high risk of performance bias. 
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VERY LOW 


 


Figure 88: Analysis of RCTs comparing co-administration versus no co-administration of childhood vaccines with Rotarix (RV1) vaccine on intussusception in 


low and high mortality countries with vaccination age restrictions  
 Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing groups of children receiving co-administration of other vaccines vs. no co-administration of other vaccines; vertical line 


through 1 shows no difference in intussusception between groups. Black diamonds represent point estimates of odds ratios combined using random effects meta-analysis; horizontal black line represents 


95% confidence interval; points to the left of the vertical black line show a beneficial effect of concomitant administration (fewer cases of intussusception with concomitant administration), points to the 


right of the line show a detrimental effect of concomitant administration (more cases of intussusception with concomitant administration). CI=confidence interval; DTP=Diphtheria-Tetanus-Pertussis; 


EPI=Expanded program of Immunization; IPV=inactivated polio vaccine; OPV=oral polio vaccine; OR=odds ratio; RV1= monovalent rotavirus vaccine Rotarix® (GlaxoSmithKline). 


 


6.2_Rota


SAGE October 2020 meeting







164                                                                                              Rotavirus vaccine schedules – 2020 update for the WHO [redacted version] 
 


Cochrane Response is operated by The Cochrane Collaboration. Registered in England as a company limited by guarantee No. 03044323 Charity Number 1045921. VAT registration number GB 718 2127 49. Registered office: St Albans House, 57-59 Haymarket, London 


SW1Y 4QX United Kingdom 


 


 


 
 


 
 
 
 
 
VERY 


LOW 
 


Figure 89: Analysis of RCTs comparing co-administration versus no co-administration of childhood vaccines with RotaTeq (RV5) vaccine in low and medium 


mortality countries with vaccination age restrictions  
Studies were stratified into low, medium and high mortality based on the UN Inter-agency Group for Child Mortality Estimation list of country under-five infant, child, and neo-natal mortality 


(https://childmortality.org/). Horizontal axis represents effect estimate comparing groups of children receiving co-administration of other vaccines vs. no co-administration of other vaccines; vertical line 


through 1 shows no difference in intussusception between groups. Black diamonds represent point estimates of risk ratios combined using the inverse of variance random effects meta-analysis; horizontal 


black line represents 95% confidence interval; points to the left of the vertical black line show a beneficial effect of concomitant administration (fewer cases of intussusception with concomitant 


administration), points to the right of the line show a detrimental effect of concomitant administration (more cases of intussusception with concomitant administration). CI=confidence interval; 


EPI=Expanded program of Immunization, IPV=inactivated polio vaccine, OPV=oral polio vaccine, OR=odds ratio; RV5=pentavalent rotavirus vaccine RotaTeq® (Merck), DTP=Diphtheria-Tetanus-Pertussis. 
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1.8 Special populations and other comparisons 


See Appendix 2 for special populations data tables. 


1.8.1 Two to five-year-old children 


1.8.1.1 Rotarix 


One RCT comparing Rotarix to placebo in a medium-mortality setting reported 


that in 25 two to six-year-old children that received one Rotarix dose there were 
no SAEs at 1-month follow-up (China1 RV1). 


1.8.1.2 RotaTeq 


One RCT comparing RotaTeq to placebo in a medium-mortality setting reported 


that in 24 two to five-year-old children that received one RotaTeq dose there 


were no SAEs at 1-month follow-up (China2 RV5). 


 


1.8.2 HIV positive infants 


1.8.2.1 Rotarix 


One RCT (South Africa2 RV1) found little or no difference in all-cause mortality 


(OR 0.62, 95% CI 0.20 to 1.90, N=100) and SAEs (RR 1.42, 95% CI 0.76 to 2.65, 
N=100) with 3 doses Rotarix in HIV positive infants in a high mortality country at 


one-month follow-up, compared with placebo.  


1.8.2.2 RotaTeq 


Two RCTs (Africa RV5, Kenya RV5) found little or no difference in all-cause 
mortality (OR 1.42, 95% CI 0.41 to 4.85, N=114) and SAEs (RR 1.53, 956% CI 0.59 


to 3.97, N=113) with 3 doses RotaTeq in HIV positive infants in high mortality 


countries, compared with placebo. One of these RCTs (Kenya RV5) measured 


severe RVGE and found little or no difference between groups (RR 2.45, 95% CI 


0.11 to 56.68). 


 


1.8.3 Pre-term infants 


1.8.3.1 Rotarix 


One RCT (Europe2 RV1) found little or no difference in all-cause mortality (OR 


0.17, 95% CI 0.01 to 4.14, N=1009) and SAEs (RR 0.75, 95% CI 0.45 to 1.25, 


N=1009) with 2 doses Rotarix in pre-term infants (gestational age 27-36 weeks) 


in low mortality countries at up to 2.5 months follow-up, compared with 


placebo. The study reported that there were no cases of intussusception. 


One observational cohort study in a low mortality country (UK3 RV1) included 
pre-term infants before and after introduction of the four-component 


meningococcal capsular group B vaccine (4CMenB) that was co-administered 


with Rotarix in the period after introduction. The study did not report on SAEs 


but reported 4/8 severe adverse events in the RV1-4CMenB co-administration 
group versus 1/9 in the Rotarix only group.  


1.8.3.2 RotaTeq 


One RCT (subset of Europe and the Americas RV5) found little or no difference in 
all-cause mortality (OR 1.06, 95% CI 0.15 to 7.51) or SAEs (RR 0.94, 95% CI 0.66 to 


1.33) in pre-term infants (≤36 weeks gestational age) in low, medium and high 
mortality countries. Data on severe RVGE were very sparse (2 cases in placebo 


group, RR 0.20, 95% CI 0.01 to 4.20, 170 participants) and no intussusception 


events were reported. 


In two observational studies in low mortality countries, pre-term infants were 


given RotaTeq (France1 RV5, Canada RV5). A subset of France1 RV5 reported 14 


SAEs among 267 pre-term infants. Five were considered possibly related to 


vaccine: two cases of bronchiolitis, one case of bronchopneumonia, and two 
cases of rhinitis. Canada RV5 reported two deaths among 146 preterm infants: 


one cardiac arrest post-cardiac surgery and one genetic anomaly. 


 


1.8.4 Co-administration of probiotics and zinc with Rotarix 


One RCT in a high mortality country (India3 RV1) compared four groups: 1) 


probiotics and zinc supplements with Rotarix; 2) probiotics with Rotarix; 3) zinc 


with Rotarix; and 4) Rotarix with no supplements. They reported 16 serious 


adverse events, but it was not reported in which groups they occurred. None 


were considered related to study interventions.
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2 Methods 
We aimed to undertake an update of the 2017 systematic review on the efficacy and safety of childhood schedules 
of rotavirus vaccines for the WHO1, using evidence from randomized controlled trials, observational studies, and 


unpublished data from pharmaceutical companies and trialists. We included Rotarix (GlaxoSmithKline Biologicals, 


Belgium) and RotaTeq (Merck & Co., Inc., USA), as well as the nationally licenced vaccines Lanzhou lamb rotavirus 
vaccine (Lanzhou Institute of Biological Products, China), Rotasiil (Bovine rotavirus pentavalent vaccine, BRV-PV) 
(the Serum Institute of India Ltd. (SIIL)), Rotavac (Bharat, India), and Rotavin-M1 (POLYVAC, Vietnam).  


We compared rotavirus vaccine with placebo or no intervention, and with different schedules for the rotavirus 
vaccines. This included evaluating different number of doses, different intervals between doses, different age at 


first vaccine administration and concomitant use of other recommended vaccines or supplements. 


We conducted the systematic review update, including the search, screening and selection of studies, data 


extraction and management, assessment of risk of bias, data analysis, and GRADE following the SAGE Guidance 


for development of evidence-based vaccine-related recommendations, the Cochrane Handbook, and the GRADE 
handbook. Every stage of the process was documented.  


We present meta-analyses where studies had sufficient data and could be pooled. Where this was not possible, 
results were tabulated. We also present Summary of finding tables for all comparisons and outcomes, where both 


estimates of effects and certainty of the evidence are reported. 


2.1 Population, Intervention, Comparisons, Outcomes, Study design (PICOS) 


Population 
Infants and children (age as defined in the studies and up to 18 years). 


Interventions 


WHO prequalified and nationally licensed oral rotavirus vaccines, namely: 


• Rotarix, manufactured by GlaxoSmithKline Biologicals, Belgium, a monovalent, live-attenuated vaccine 
expressing human G1P[8] strain. 


• RotaTeq, manufactured by Merck & Co., Inc., USA, a pentavalent human-bovine reassortant rotavirus 
vaccine expressing G-types G1, G2, G3 and G4 and P-type P[8]. 


• Lanzhou lamb rotavirus vaccine (LLR vaccine), manufactured by Lanzhou Institute of Biological Products, 
China. A monovalent G10P[12] rotavirus strain was detected in China in 1985 in a lamb with diarrhoea. 
Following isolation of this strain in primary calf kidney cells, the LLR vaccine was developed by Lanzhou 
Institute of Biological Products, Lanzhou, China. The LLR vaccine is recommended in China to be 


administered as a single, annual dose in the first three years of life, then a booster dose at 3-5 years old (Fu 


2007).  


• Rotasiil (bovine rotavirus pentavalent vaccine (BRV-PV)), manufactured by the Serum Institute of India 
Ltd., India. bovine-human reassortant pentavalent rotavirus vaccine [derived from the NIH’s UK-BRV 


reassortant vaccine] and manufactured as Rotasiil by the Serum Institute of India Ltd (SIIL). SIIL’s 
lyophilised, heat-stable BRV-PV vaccine is developed for use in resource-constrained settings and is 


licenced in India. This pentavalent vaccine comprises five reassortant rotavirus strains expressing 


 
1 Soares-Weiser K. Update of a systematic review and meta-analysis of the safety, effectiveness and efficacy of childhood schedules using 


Rotavirus vaccines. Report to WHO/Initiative for Vaccine Research, 2017. Available from 


https://www.who.int/vaccine_safety/publications/WHO_Rotavirus_vaccines_systematic_review_Cochrane.pdf?ua=1, accessed August 


2020. 
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serotypes G1, G2, G3, G4, and G9 (Zade 2014). In trials the vaccine has been administered orally in 3 doses 


at 6, 10, and 14 weeks of age. 


• Rotavac, manufactured by Bharat, India. The vaccine is derived from a naturally occurring monovalent 
reassortant G9 P[11] strain [116E] isolated from a new-born child in India. Rotavac was licenced in India in 
2014 and three doses are recommended to be administered at 6, 10, and 14 weeks of age. 


• Rotavin-M1, manufactured by the Center for Research and Production of Vaccines and Biologicals 
(POLYVAC), Vietnam. Rotavin-M1 was licenced in 2007 in Vietnam. The vaccine is monovalent (comprising 
a live, attenuated human G1 P[8] strain), and 2 doses should be administered orally at least 30 days apart 


from 6 weeks of age (Dang 2012). 


 
See also Table 20 below for further details of the included vaccines. 


Table 20: Oral rotavirus vaccines included in the review 


Vaccine name Vaccination 


schedule 


Vaccine antigens Vaccine 


manufacturer 


Licensed 


Rotarix (RV1) 2 doses  
at 2 and 4 months 


Monovalent, live-
attenuated human 


G1P[8] strain 


GlaxoSmithKline 
Biologicals 


2004*, WHO 
internationally 


prequalified 


RotaTeq (RV5) 3 doses  


at 2, 4 and 6 months 


Pentavalent, 


reassortant with 


human and bovine G1, 
G2, G3, G4 and P[8] 


strains 


Merck & Co., Inc. 2006**, WHO 


internationally 


prequalified 


Lanzhou lamb 


rotavirus (LLR) 
vaccine 


1 dose annually for 


children 2 m to 3 
years and one 
booster dose at 3 – 5 


years 


Monovalent, live-


attenuated lamb G10 
P[12] strain 


Lanzhou Institute of 


Biological Products, 
China 


2000 (China), 


nationally 
licenced 


Rotasiil (Bovine 
rotavirus-


pentavalent (BRV-


PV) vaccine) 


3 doses 
at 6, 10 and 14 weeks 


Pentavalent, bovine-
human reassortant 


vaccine containing 


serotypes G1, G2, G3, 


G4 and G9 


Serum Institute of 
India Ltd. 


2017 (India), 
nationally 


licenced 


Rotavac 3 doses 
at 6, 10 and 14 weeks 


Monovalent, live-
attenuated human G9 


P(11) strain 


Bharat, India 2014 (India), 
nationally 


licenced 


Rotavin-M1 2 doses 


Minimum 6 weeks 


given at least 30 days 
apart 


Monovalent, live-


attenuated human G1 


P[8] strain 


Polyvac, Vietnam 2007 (Vietnam), 


nationally 


licenced 


*First licenced in Mexico in 2004, FDA approved in 2008, subsequently licenced in over 100 countries worldwide. 
**Date of FDA approval, licenced in over 90 countries worldwide. 


Use of the rhesus-human reassortant rotavirus vaccine (RotaShield, Wyeth) has been suspended and it was 


excluded from the review. Any other candidate vaccine in development was also excluded. If a study report did 
not specify which rotavirus vaccine was being investigated, and if this information was not received after 
contacting study authors, then the study was excluded. 


Comparators 
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Placebo, no vaccination, or other rotavirus vaccine. 


In addition, where possible we compared the following for all outcomes: 


• Number of doses versus different number of doses of the same rotavirus vaccine (comparison after first 
dose and any subsequent doses with full schedule vaccination in the same participants was considered if 


data could not otherwise be found, for already included studies), including evaluation of booster dose 


versus no booster dose.   


• Initiation on infants 6 weeks of age or less with older infants/children of the same rotavirus vaccine 


• Rotavirus vaccine co-administered with other recommended childhood vaccines versus the same 
rotavirus vaccine given separately from other recommended childhood vaccines by at least a week’s 
interval 


• Rotavirus vaccine administered alone versus the same rotavirus vaccine co-administered with a 
supplement, for the following supplements: 


o probiotic supplement 


o zinc supplement 


In addition, we compared the following for mortality and severe rotavirus diarrhea: 


• Standard duration of interval between doses versus alternative duration of interval between doses of the 


same rotavirus vaccine. Alternative intervals compared with other alternative intervals were excluded. 


In addition, we compared the following for serious adverse events and intussusception: 


• Age at last dose versus different age at last dose of the same rotavirus vaccine and number of doses 


Outcomes 
Studies were included if they measured the outcomes listed below, regardless of whether the data were reported 
in a usable way. When data could not be used, this was stated in the report. 


• All-cause mortality 


• Diarrhea-related mortality 


• Severe rotavirus diarrhea (severity as defined in trial report). We analysed cases and episodes separately. 


• Rotavirus diarrhea-related health care encounters  


• All-cause diarrhea-related health care encounters 


• Serious adverse events (SAEs) that are fatal, life-threatening, resulting in hospitalization, or resulting in 
persistent or significant disability or incapacity. We only reported on SAEs where a study specified that 
SAEs were measured. 


o Any serious adverse events,  


o Intussusception 


Study designs 
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Experimental studies: randomized controlled trials; quasi-randomized controlled trials, non-randomized 


controlled trials 


Observational studies: controlled before and after studies; interrupted time series studies; historically controlled 


studies; cohort studies with a control group; and case-control studies. We included studies that described a 
comparison between two or more groups receiving a licensed rotavirus vaccine and a control group, or within the 
same group of participants over time. 


We excluded studies that did not have a comparison group. 


Subgroups 
We stratified analyses by vaccine, and for efficacy outcomes, time point when the outcome was measured: up to 
one-year follow-up; up to two years follow-up; and more than two years follow-up. Data for all-cause mortality, 


diarrhea-related mortality; severe rotavirus diarrhea; rotavirus diarrhea-related healthcare encounters, all-cause 


diarrhea-related health care encounters, and serious adverse events were sub-grouped within outcomes by 


country under-5 mortality rates in 2018: 


• Low-mortality countries are those in the lowest quartile of under-5 child mortality rates 


• Medium-mortality countries are those in the second quartile of under-5 child mortality rates 


• High-mortality countries are those in the highest two quartiles 


Country under-5 mortality rates from 2018 were taken from the UNICEF report on levels and trends in child mortality 


(United Nations Inter-agency Group for Child Mortality Estimation (UN IGME), ‘Levels & Trends in Child Mortality: 


Report 2019, Estimates developed by the United Nations Inter-agency Group for Child Mortality Estimation’, United 


Nations Children’s Fund, New York, 2019). 


Data for intussusception were sub-grouped within outcomes by countries that have lifted the age restriction for 


vaccination or not. 


Special populations 
If separate data were available for special populations such as HIV positive children, low birth weight children, 
these were analysed separately. Additional subgroup analyses were conducted as appropriate subgroups 


emerged during the analysis of results. These analyses were treated as post-hoc defined subgroups. However, we 


did not carry out subgroup analyses by rotavirus serotypes. 


Publication characteristics 
Unpublished studies and studies in press were included if they met the inclusion criteria; where data were not 


available or where data were not usable, is stated in the report. 


Abstracts without a full-text publication were included if they met the inclusion criteria; where data were not 
available or where data were not usable, is stated in the report. 


Non-English language papers were included if they met the inclusion criteria.  


Please see Table 21 below for PICOS overview. 


Table 21: PICOs, schedules, subgroups and study designs included in this review  


Population Intervention Comparator Outcomes Study designs 
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Infants and 


children 


subgroups: 


• Vaccine 


• Mortality 


rate 


• Special 


population


s 


Rotarix OR RotaTeq OR LLR OR 


Rotasiil OR Rotavac OR Rotavin-M1 


Schedules: 


• Number of doses 


• Age at first dose 


• Co-administration of other 


childhood vaccines 


• Co-administration of zinc or 


probiotic supplement 


• Interval between doses (for 


mortality and severe rotavirus 


diarrhea only) 


• Age at last dose (for SAEs and 


intussusception only) 


• Placebo or no 


intervention 


• Other included 


rotavirus vaccine 


• Comparison 


schedule for the 


same rotavirus 


vaccine 


Mortality and severe 


rotavirus diarrhea 


• 1st year of life 


• 2nd year of life, 


etc. 


RCTs or observational 


studies with a control 


group 


SAEs, and 


intussusception 


Timepoints for 


intussusception: 


• per week, after 


each dose 


 


 


 


2.2 Searches  
We attempted to identify all relevant studies regardless of language or publication status (published, 


unpublished, in press and in progress). 


Electronic Search 
Using the search strategies described in Appendix 4, on 24 February 2020 we searched MEDLINE (Ovid), Embase 


(Ovid), Cochrane CENTRAL (Wiley), Science Citation Index Expanded, Social Sciences Citation Index, Conference 
Proceedings Citation Index- Science, & Conference Proceedings Citation Index- Social Science & Humanities (Web 


of Science Core Collection), and LILACS from January 2017, the date of our previous update of this systematic 


review. 3084 records were retrieved, and 2104 remained after de-duplication.  


In addition to the update of our previous systematic review, we updated existing systematic review searches 


(Jonesteller 2017, Hungerford 2017) on the effectiveness of rotavirus vaccines in reducing rotavirus diarrhea-


related healthcare encounters and all-cause diarrhea-related healthcare encounters. To bridge the gap between 


our main search (January 2017 to 24 February 2020) and the searches of the Hungerford 2017 (until April 2014) and 
Jonesteller 2017 (until December 2016) systematic reviews, we searched MEDLINE (Ovid), Embase (Ovid), 


Cochrane CENTRAL (Wiley), Science Citation Index Expanded, Social Sciences Citation Index, Conference 
Proceedings Citation Index- Science, & Conference Proceedings Citation Index- Social Science & Humanities (Web 


of Science Core Collection), and LILACS pairing [vacc*] and [rotavirus] with the following key words: [immuni*], 
[effect*], [evaluation], and [efficacy] (Hungerford 2017). 2823 records were retrieved, and 1644 remained after de-
duplication. 


In addition, on 7 April 2020, we searched the online trial registers ClinicalTrials.gov and the ISRCTN Registry for 


relevant ongoing studies, 45 records were retrieved. 


Searching other resources 


Through the WHO, vaccine manufacturers and trialists were contacted for any additional potential relevant 


published or unpublished data until 1st August 2020. From the searches we also screened the included studies lists 


of relevant systematic reviews. We found an additional 22 relevant studies that were included. 


2.3 Selection of studies 
We used Distiller software (www.evidencepartners.com) for screening. Two review authors independently 
screened all citations and abstracts identified by the search. We obtained full reports for potentially eligible 


studies and these were independently screened by two review authors. We resolved any disagreements through a 
third reviewer. Justifications for excluding full text reports from the review were documented and reported. We 
checked that included studies were independent: we looked for multiple publications of the same study and 
ensured it was included only once. 
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2.4 Data extraction and management 
We used pre-tested excel forms for data extraction. One reviewer extracted data and a second reviewer 
crosschecked the extracted data. We resolved any disagreements about data extraction by referring to the study 


report and by discussion. Where there were two sources of data with conflicting information, we noted the conflict 


and attempted to contact study authors.  


We recorded the number of participants experiencing the event and the number analysed in each treatment 


group. For episodes of intussusception or severe rotavirus diarrhea, we recorded the number of episodes and the 
number of participants analysed in each treatment group. For intussusception, we recorded method of 
intussusception ascertainment (e.g., Brighton Collaboration Case Definition) and collected data per week after 
each dose, where available. 


For trials randomly assigned using clusters (cluster-RCTs) we extracted the intra-cluster correlation coefficient 
(ICC) when available; we also recorded the number of clusters per group, the total size of clusters per group and 


the unit of randomization (e.g. household or institution). In cases where ICCs could not be extracted, we 
implemented a sensitivity analysis by excluding cluster-RCTs to investigate the robustness of the conclusions. The 
statistical methods used to analyse the trial results were documented, along with details describing whether 
these methods were adjusted for clustering or for other co-variables. 


For observational studies, data were collected for the confounding factors considered in the analysis and for the 
methods used to control for confounding. Because of the need to control for confounding, whenever available, we 


preferred to extract data for multiple effect estimates, as follows: on the number of people analysed, adjusted and 
unadjusted effect estimates with their respective measure of variance (standard error (SE), or 95% confidence 


interval (95%CI)), and the relevant confounding variables used to adjust the analysis. We also extracted raw data 
from contingency tables reporting the number of individuals with the outcome of interest (or prevalence rates) 


and the total number of individuals in the intervention and control groups, when available.  


We checked all observational studies for potential overlapping populations. Where we considered studies to be 


overlapping, we only included one study in the meta-analysis. This was the study with the largest sample size, or 
that covered the longest time period. 


2.5 Assessment of risk of bias 
One reviewer independently assessed the risk of bias of each included study, and a second reviewer crosschecked 
assessment. Disagreements were resolved through discussion with a content expert. For RCTs or quasi-RCTs, we 


used the Cochrane Risk of Bias tool for RCTs. For observational studies with a control group we used the Cochrane 
Risk Of Bias In Non-randomized Studies - of Interventions (ROBINS-I). For case-control studies we used the 
Newcastle-Ottawa risk of bias tool (Peterson 2011). We evaluated the following sources of bias: bias due to 


confounding, selection bias, bias due to missing data, bias in measurement of outcomes, bias in selection of the 
reported result, and overall bias. For observational studies where we considered the bias due to confounding to 


be “serious” or “critical”, the overall risk of bias for the study was also considered “serious” or “critical” and other 
domains were not assessed. 


We considered the most important confounders to be age, sex, season, and co-interventions. 


The results of the quality assessments were summarised and provided an evaluation of the overall quality of the 
included studies. They also assisted with GRADE ratings of the evidence on an outcome basis. 


2.6 Measures of treatment effect 
For RCTs we used risk ratios (RR) with their respective 95% confidence intervals (CIs) to estimate effects.  


For observational studies, where data permitted, we combined adjusted point estimates using ORs and their 95% 
CIs in the first instance. If adjusted point estimates were not available, we combined unadjusted estimates in the 


logarithm scale or the Relative Risk Reduction (RRR, for studies reporting data on diarrhea mortality) and its 95% 


confidence interval. We used the DerSimonian and Laird random-effects method. When data could not be pooled, 
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we reported results narratively. If a mixture of adjusted and unadjusted estimates was reported within a study, we 


gave preference to the estimate that adjusted for the most important confounders for the review.  


Data that were not usable for analyses, e.g. that were reported only as p-values, were tabulated and summarised 


narratively. 


2.7 Unit of analysis issues 
If a single trial compared two or more vaccine arms (with or without a control arm), we labelled the arms 
separately in analyses. To avoid including data for controls more than once in the same comparison, we divided 


the control group into equal parts while assuming equal incidence in these groups. Suitable multiple treatment 
arms were grouped (e.g., arms that evaluated different vaccine lots), irrelevant trial arms were excluded. 


We pooled cluster-RCT data that had been adjusted for clustering with data from trials that randomly assign 
individuals (individual-RCTs) using the generic inverse variance random-effects method. When the results of a 


cluster-RCT had not been adjusted for clustering, we imputed the clustering effect (intracluster correlation 
coefficient, ICC) from another study, and performed sensitivity analyses excluding these studies. 


2.8 Assessment of heterogeneity 
We inspected forest plots visually to detect heterogeneity. We used the I2 test to assess statistical heterogeneity (I2 


0% to 40%: heterogeneity might not be important; 30% to 60%: may represent moderate heterogeneity; 50% to 
90%: may represent substantial heterogeneity; 75% to 100%: considerable heterogeneity). We performed 
subgroup analyses as indicated in section 2.1. We performed subgroup analysis using a DerSimonian and Laird 
random-effects model in order to combine studies within each subgroup. 


2.9 Data synthesis 
We combined data from RCTs and quasi-RCTs using the random-effects model. For observational studies, 
whenever possible, we combined the adjusted point estimates and standard errors in the logarithm scale using 


the DerSimonian and Laird random-effects model.  


2.10 Summarising and interpreting results 
We used the GRADE approach to interpret findings and create ‘Summary of findings’ tables following the GRADE 


handbook. These tables provided outcome-specific information concerning the overall certainty of evidence from 


each included study in the comparison, the magnitude of effect of the interventions examined, and the sum of 


available data on the following outcomes rated as particularly important to patient-care and decision-making: 


severe rotavirus diarrhea, rotavirus diarrhea-related health care encounters, all-cause diarrhea-related health 


care encounters, all-cause mortality, diarrhea-related mortality, all serious adverse events, and intussusception. 


Evidence certainty was downgraded for the following reasons:  


Limitations in study design or execution (risk of bias) 


Inconsistency of results 


Indirectness of evidence 


Imprecision 


Publication bias 


Data from observational studies started at moderate quality, but could be updated to high quality for the 


following reasons: 


If the pooled estimates revealed a large magnitude of effect 


All plausible confounding would reduce the demonstrated effect or increase the effect if no effect was 


observed 


Dose-response gradient 


Tables were stratified by vaccine and by country under-5 mortality rate.  


The different levels of certainty that result from GRADE ratings of the evidence should be interpreted as follows: 
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High-certainty: further research is very unlikely to change our confidence in the estimate of effect. 


Moderate-certainty: further research is likely to have an important impact on our confidence in the estimate of 


effect and may change the estimate. 


Low-certainty: further research is very likely to have an important impact on our confidence in the estimate of 


effect and is likely to change the estimate. 


Very low-certainty: we are very uncertain about the estimate. 
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3 Results of the search 
Searching electronic databases and online trial registries generated 5907 references, 22 additional records were 


identified from other sources, and after duplicates were removed 3815 titles and abstracts were screened, of 


which 3047 were excluded. 768 full texts were obtained and together with the 155 included studies (439 


references) of the previous 2017 review2 and the two effectiveness reviews (Hungerford 2017; Jonesteller 2017), 


1207 full-text records were assessed. 272 studies (520 references) were included (see Characteristics of included 


studies), 14 are ongoing (see Ongoing studies), 6 are awaiting classification (see Studies awaiting classification), 


and 667 references were excluded (list of excluded references are available upon request). See the 3.1PRISMA flow 


chart detailing the screening process below. 


Of the 272 included studies, 80 are RCTs, 54 are observational studies assessing mortality, intussusception, or 


safety, and 138 are observational studies assessing vaccine effectiveness. Four of the included studies assessed 


LLR vaccine, 125 assessed Rotarix, 62 RotaTeq, 68 Rotarix and RotaTeq, six Rotasiil, six Rotavac, and one Rotavin. 


86 studies were carried out in high mortality countries, 48 in medium mortality countries, 130 in low mortality 


countries, and eight studies were carried out in different countries from more than one mortality strata. 


Risk of bias assessments are summarised in three tables below: 


1. Summary of Risk of bias assessments for RCTs 


2. Summary of risk of bias assessments for observational studies assessing mortality, safety, and 


intussusception  


3. Risk of bias assessments for case control studies assessing effectiveness against rotavirus diarrhea- or all-


cause diarrhea-related health-care encounters 


  


 
2 Soares-Weiser K. Update of a systematic review and meta-analysis of the safety, effectiveness and efficacy of childhood schedules using 


Rotavirus vaccines. Report to WHO/Initiative for Vaccine Research, 2017. Available from 


https://www.who.int/vaccine_safety/publications/WHO_Rotavirus_vaccines_systematic_review_Cochrane.pdf?ua=1, accessed August 


2020. 
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3.1 PRISMA flow chart detailing the screening process 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Included studies (records), 


n = 272 (520) 


+ 
Ongoing,  


n = 14 


+ 
Awaiting classification,  


n = 6 


Included and ongoing 


studies (records) in 
previous review,  


n = 155 (361) 


Included studies in 
Jonesteller review,  


n = 48 


Included studies in 
Hungerford review,  


n = 30 


Records excluded, 


n = 3047 


 
Full-text records assessed 


for eligibility, 


n = 1207 (768 from new 


search + 439 from 
previous reviews after de-


duplication) 


Full-text records 
excluded, n = 667 


 


Records screened, 


n = 3815  


Records identified through 


database searching, 
n = 5907 (3084+2823+45) 


 
Additional records identified 


through other sources, n = 22 


Records after duplicates removed,  


n = 3815 
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4 Included studies 
4.1 Characteristics of included studies 


4.1.1 RCTs 


Eighty RCTs are included, four of them are new to this update: Japan6 RV1, Mali2 RV5, India SIIL-RV1, India VAC-RV1. 


Study ID 


Mortality strata 


Date 


Participants Interventions Outcomes Immunization status Source of funding 


Bangladesh1 RV1 


 


High mortality 


 


June 2005 to 


January 2006 


N=300 


Healthy infants, 6 


to 7 weeks old 


1. Rotarix (RV1) vaccine + OPV 


2. RV1 vaccine 


3. Placebo + OPV 


4. Placebo 


Schedule: 2 doses given at a 6 to 


12 week interval 


All-cause death, 


serious adverse 


events 


All children in the study received the standard 


EPI vaccines starting at 6 weeks of age, including 


OPV for one RV1 vaccine arm and one placebo 


arm 


GlaxoSmithKline 


Biologicals and the 


Rotavirus Vaccine 


Program (RVP) at the 


Program for Appropriate 


Technology in Health 


(PATH) 


Bangladesh2 RV1 


 


High mortality 


 


May 2011 to 


November 2013 


N=700 


Healthy infants, 0 


to 7 days old 


1. Rotarix (RV1) vaccine 


2. No vaccine 


Schedule: 2 doses given at a 7 


week interval 


All-cause death, 


severe rotavirus 


gastroenteritis 


Children received the Bangladesh EPI vaccines, 


including trivalent OPV at weeks 6, 10, and 14 


Bill and Melinda Gates 


Foundation 


Bangladesh3 RV1 


 


High mortality 


 


January 2013 to 


September 2013 


N=482 


Healthy infants, 6 


to 10 weeks old 


1. 2 doses Rotarix (RV1) vaccine + 


measels-rubella vaccine 


2. 2 doses Rotarix (RV1) vaccine + 


measels-rubella vaccine given 


with a third dose of Rotarix (RV1) 


Schedule: see above 


All-cause death, 


intussusception, 


serious adverse 


events 


Previously received 2 doses of HRV—along with 


EPI vaccines, including OPV —at approximately 6 


and 10 weeks of age 


Bill and Melinda Gates 


Foundation 


Bangladesh4 RV1 


(Cluster-RCT) 


 


High mortality 


 


November 2008 to 


March 2011  


N=12318 


Healthy infants, 6 


to 20 weeks old 


1. Rotarix (RV1) vaccine 


2. No vaccine 


Schedule: 2 doses given at a 4 


week interval 


All-cause death, 


severe rotavirus 


gastroenteritis, 


serious adverse 


events, 


intussusception 


Routine EPI immunization Gavi, the Vaccine Alliance 
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Study ID 
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Date 


Participants Interventions Outcomes Immunization status Source of funding 


China1 RV1 


 


Medium mortality 


 


March to April 2010 


N=50 


Healthy toddlers, 


2 to 5 years old 


1. Rotarix (RV1) vaccine 


2. Placebo 


Schedule: 1 dose  


All-cause death, 


intussusception, 


serious adverse 


events 


Children and infants were allowed to receive 


routine childhood vaccinations according to 


local immunization practice during the study 


period, with a minimum interval of at least 7 d 


between the administration of routine vaccines 


and the study vaccine or placebo 


GlaxoSmithKline 


Biologicals 


China2 RV1 


 


Medium mortality 


 


April to June 2010 


N=50 


Healthy infants, 6 


to 16 weeks old 


1. Rotarix (RV1) vaccine 


2. Placebo 


Schedule: 2 doses given at a 4 


week interval 


All-cause death, 


intussusception, 


serious adverse 


events 


Children and infants were allowed to receive 


routine childhood vaccinations according to 


local immunization practice during the study 


period, with a minimum interval of at least 7 d 


between the administration of routine vaccines 


and the study vaccine or placebo 


GlaxoSmithKline 


Biologicals 


China3 RV1 


 


Medium mortality 


 


August 2010 to May 


2012 


N=3333 


Healthy infants, 6 


to 16 weeks old 


1. Rotarix (RV1) vaccine 


2. Placebo 


Schedule: 2 doses given at a 4 


week interval 


All-cause death, 


intussusception, 


serious adverse 


events, severe 


rotavirus 


gastroenteritis 


Routine childhood vaccination according to the 


EPI recommendations in China. Also received 3 


doses of Infanrix™ vaccine and 3 doses of the oral 


poliovirus vaccine (OPV); administered 


independently (Subcohort 1) or concomitantly 


(Subcohort 2) 


GlaxoSmithKline 


Biologicals 


Dominican 


Republic RV1 


 


High mortality 


 


January 2007 to 


February 2008 


N=200 


Healthy infants 


with a live twin 


living in the same 


household, 6 to 14 


weeks old 


1. Rotarix (RV1) vaccine 


2. Placebo 


Schedule: 2 doses* given at a 7 


week interval 


All-cause death, 


intussusception, 


serious adverse 


events 


All infants received three doses of combined 


DTaP, HepB, IPV and Hib vaccine 


GlaxoSmithKline 


East Asia RV1 


 


Low mortality 


 


December 2003 to 


August 2005 


N=10708 


Healthy infants, 3 


to 6 months old 


1. Rotarix (RV1) vaccine 


2. Placebo 


Schedule: 2 doses given at a 4 to 8 


week interval 


All-cause death, 


intussusception, 


serious adverse 


events, severe 


rotavirus 


gastroenteritis 


Infants received other routine paediatric 


immunisations (combined DTPa/IPV/HiB vaccine 


and HBV). BCG dose at birth 


GlaxoSmithKline 


Europe1 RV1 


 


Low mortality 


N=3994 


Healthy infants, 1 


to 3 months old 


1. Rotarix (RV1) vaccine All-cause death, 


intussusception, 


serious adverse 


Concomitant vaccines included Prevenar and 


Meningitec; Hep B, DTaP, polio virus, and Hib 


vaccines were co-administered 


GlaxoSmithKline 


Biologicals 
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Study ID 
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Date 


Participants Interventions Outcomes Immunization status Source of funding 


 


February 2007 to 


August 2007 


2. Placebo 


Schedule: 2 doses given at a 4 to 8 


week interval 


events, severe 


rotavirus 


gastroenteritis 


Europe2 RV1 


 


Low mortality 


 


January 2007 to 


March 2008 


N=1009 


Infants born pre-


term (27-36 weeks 


gestational age), 6 


to 12 weeks old 


1. Rotarix (RV1) 


2. Placebo 


Schedule: 2 doses given at a 4 to 8 


week interval 


All-cause death, 


intussusception, 


serious adverse 


events 


DTPa-HBV-IPV/Hib, DTPa-IPV-Hib, DTPa+IPV+Hib 


and/or HBV co-administered with rotavirus 


vaccine or placebo dose. HBV and BCG allowed 


at birth. Prevenar® and Neis Vacc C® may be 


administered during study 


GlaxoSmithKline 


Finland1 RV1 


 


Low mortality 


 


May to December 


2000 


N=192 


Healthy infants, 1 


to 3 months old 


1. Rotarix (RV1) vaccine 


2. Placebo 


Schedule: 2 doses given at an 8 


week interval 


Serious adverse 


events 


Infant routine vaccinations were separated from 


the study vaccines by 2 weeks 


GlaxoSmithKline 


Biologicals 


Finland2 RV1 


 


Low mortality 


 


August 2000 to July 


2002 


N=405 


Healthy infants, 1 


to 3 months old 


1. Rotarix (RV1) vaccine 


2. Placebo 


Schedule: 2 doses given at an 8 


week interval 


All-cause death, 


intussusception, 


serious adverse 


events, severe 


rotavirus 


gastroenteritis 


Infant routine vaccinations (DTP, Hib, and IPV) 


were separated from the study vaccines by at 


least 2 weeks 


GlaxoSmithKline 


Biologicals 


Finland3 RV1 


 


Low mortality 


 


August to 


November 2005 


N=250 


Healthy infants, 6 


to 10 weeks old 


1. Rotarix (RV1) vaccine 


2. Placebo 


Schedule: 2 doses given at a 2 to 4 


week interval 


All-cause death, 


serious adverse 


events 


Routine childhood vaccinations were allowed 


according to local practice, but at least 14 days 


apart from each dose of study vaccine 


GlaxoSmithKline 


Biologicals 


Ghana1 RV1 


 


High mortality 


 


September 2012 to 


February 2013 


N=456 


Healthy infants, 6 


to 10 weeks old 


1. 2 doses Rotarix (RV1) vaccine at 


6 and 10 weeks 


2. 2 doses Rotarix (RV1) vaccine at 


10 and 14 weeks 


3. 3 doses Rotarix (RV1) vaccine at 


6, 10, and 14 weeks 


Schedule: see above 


All-cause death, 


serious adverse 


events 


All study groups received their rotavirus 


vaccinations concomitantly with routine EPI 


vaccines (OPV, pneumococcal conjugate 


vaccine, and DTP-hepB-Hib) 


Bill & Melinda Gates 


Foundation  
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India1 RV1 


 


High mortality 


 


February 2006 to 


September 2006 


N=363 


Healthy infants, 1 


to 3 months old 


1. Rotarix (RV1) vaccine 


2. Placebo 


Schedule: 2 doses given at a 4 


week interval 


All-cause death, 


serious adverse 


events 


Routine vaccinations (DTPw-Hep B, Hib, and 


OPV) were administered at 6, 10, and 14 weeks of 


age (given with a 2-week separation from the 


first and subsequent dose of the Rotarix (RV1) 


vaccine or placebo) 


GlaxoSmithKline 


Biologicals 


India3 RV1 


 


High mortality 


 


July 2012 to 


February 2013 


N=620 


Healthy infants, 6 


to 10 weeks old 


1. Rotarix (RV1) vaccine + 


probiotics and zinc supplements 


2. Rotarix (RV1) vaccine + 


probiotics supplement 


3. Rotarix (RV1) vaccine + zinc 


supplement 


4. Rotarix (RV1) vaccine 


Schedule: 2 doses given at a 4 


week interval 


Serious adverse 


events 


Children received other vaccines according to 


the routine immunization schedule 


Department of 


Biotechnology and PATH 


Japan1 RV1 


 


Low mortality 


 


June 2007 to 


November 2009 


N=765 


Healthy infants, 6 


to 14 weeks old 


1. Rotarix (RV1) vaccine 


2. Placebo 


Schedule: 2 doses given at a 4 


week interval 


All-cause death, 


intussusception, 


serious adverse 


events, severe 


rotavirus 


gastroenteritis 


Combined DTPa and Hep B vaccines were 


allowed to be co-administered along with 


Rotarix (RV1) vaccine/placebo 


GlaxoSmithKline 


Biologicals 


Japan6 RV1 


 


Low mortality 


 


September 2016 to 


May 2017 


N=292 


Healthy infants, 6 


to 12 weeks old 


1. Rotarix (RV1) vaccine with 


concomitant DTP-IPV 


2. Rotarix (RV1) vaccine with 


staggered DTP-IPV 


Schedule: doses administered at 


month 2 and 3 (co-administration) 


vs. month 2 and 3.5 (staggered)  


All-cause death, 


Serious adverse 


events, 


Intussusception 


DTP-IPV was either co-administered or 


administered on a staggered schedule 


GlaxoSmithKline 


Biologicals 


Latin America and 


Finland RV1 


 


Low, Medium, High 


mortality 


 


N=63225 


Healthy infants, 1 


to 3 months old 


1. Rotarix (RV1) vaccine 


2. Placebo 


Schedule: 2 doses given at a 4 to 8 


week interval 


All-cause death, 


intussusception, 


serious adverse 


events, severe 


rotavirus 


gastroenteritis 


No other vaccine within 30 days preceding the 


first dose of study vaccine or placebo, or during 


the study period 


GlaxoSmithKline 


Biologicals 
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August 2003 to 


2October 2005 


Latin America1 


RV1 


 


Medium, high 


mortality  


 


May 2001 to 


November 2003 


N=2155 


Healthy infants, 1 


to 3 months old 


1. Rotarix (RV1) vaccine 


2. Placebo 


Schedule: 2 doses given at a 8 


week interval 


All-cause death, 


intussusception, 


serious adverse 


events, severe 


rotavirus 


gastroenteritis 


OPV given after 2 weeks, not together with RV1 GlaxoSmithKline 


Biologicals 


Latin America2 


RV1 


 


Medium mortality 


 


August 2003 to 


January 2004 


N=228 


Healthy infants, 1 


to 3 months old 


1. Rotarix (RV1) vaccine 


2. Placebo 


Schedule: 2 doses given at a 8 


week interval 


All-cause death, 


serious adverse 


events 


Use of other vaccines not mentioned GlaxoSmithKline 


Biologicals 


Latin America3 


RV1 


 


Medium, high 


mortality 


 


December 2003 to 


March 2007 


N=6568 


Healthy infants, 1 


to 3 months old 


1. Rotarix (RV1) vaccine 


2. Placebo 


Schedule: 2 doses given at a 4 to 8 


week interval 


All-cause death, 


intussusception, 


serious adverse 


events, severe 


rotavirus 


gastroenteritis 


All participants received routine infant 


vaccinations (Hep B), diphtheria-tetanus-


acellular pertussis, poliovirus, and H. influenzae 


type b) according to EPI recommendations in 


each country. First 2 doses co-administered with 


the RV1 vaccine or placebo doses; the third 


administered 1 to 2 months later. 


GlaxoSmithKline 


Biologicals 


Malawi1 RV1 


 


High mortality 


 


October 2006 to 


July 2007 


N=1773 


Healthy infants, 1 


to 6 months old 


1. Rotarix (RV1) vaccine 


2. Placebo 


Schedule: 2 to 3 given at a 4 week 


interval 


Severe rotavirus 


gastroenteritis 


Vaccines that are administered routinely 


according to EPI were concomitantly 


administered with the vaccine or placebo, 


including OPV 


PATH Rotavirus Vaccine 


Program and 


GlaxoSmithKline 


Pakistan RV1 


 


High mortality 


N=630 


Healthy infants, 6 


to 18 weeks old 


1. 2 doses Rotarix (RV1) vaccine at 


6 and 10 weeks 


All-cause death, 


serious adverse 


events 


Rotarix (RV1) provided along with OPV and 


pentavalent vaccine (DTPw, Hep B, and Hib), 


PATH through funding 


from the Global Alliance 
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Participants Interventions Outcomes Immunization status Source of funding 


 


April 2011 to 


September 2012 


2. 2 doses Rotarix (RV1) vaccine at 


10 and 14 weeks 


3. 3 doses Rotarix (RV1) vaccine at 


6, 10, and 14 weeks 


Schedule: see above 


unless either had been administered earlier at 


another facility 


for Vaccines and 


Immunization (GAVI) 


Panama1 RV1 


 


Medium mortality 


 


August 2002 to May 


2003 


N=228 


Healthy infants, 1 


to 3 months old 


1. Rotarix (RV1) vaccine 


2. Placebo 


Schedule: 3 doses given at a 8 


week interval 


All-cause death, 


serious adverse 


events 


Use of other vaccines not mentioned GlaxoSmithKline 


Biologicals 


Philippines1 RV1 


 


High mortality 


 


May 2004 to 


September 2004 


N=150 


Healthy infants, 6 


to 12 weeks old 


1. Rotarix (RV1) vaccine 


2. Placebo 


Schedule: 2 doses given at a 8 


week interval 


All-cause death, 


serious adverse 


events 


Use of other vaccines not mentioned GlaxoSmithKline 


Biologicals 


Philippines2 RV1 


 


High mortality 


 


March to 


September 2007 


N=375 


Healthy infants, 5 


to 10 weeks old 


1. 2 doses Rotarix (RV1) vaccine + 


1 dose placebo (placebo-vaccine-


vaccine schedule) 


2. 2 doses Rotarix (RV1) + 1 dose 


placebo (vaccine-placebo-vaccine 


schedule) 


3. 3 doses placebo 


Schedule: 3 doses given at a 4 


week interval 


All-cause death, 


serious adverse 


events 


Commercially available DTPw), Hep B and OPV 


vaccines were administered concomitantly with 


the study vaccine/placebo as part of the EPI in 


the Philippines 


GlaxoSmithKline 


Biologicals 


Russia RV1 


 


Medium mortality 


 


September 2005 to 


November 2006 


N=308 


Healthy infants, 


11 to 17 weeks old 


1. Rotarix (RV1) vaccine 


2. Placebo 


Schedule: 2 given at a 6 week 


interval 


All-cause death, 


intussusception, 


serious adverse 


events 


Vaccine against diptheria, tetanus, pertussis, 


Hep B, poliovirus included in study vaccines 


GlaxoSmithKline (GSK) 


Biologicals 
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Singapore1 RV1 


 


Low mortality 


 


January 2001 to 


April 2003 


N=2464 


Healthy infants, 3 


to 6 months old 


1. Rotarix (RV1) vaccine 


2. Placebo 


Schedule: 2 doses given at a 4 


week interval 


All-cause death, 


intussusception, 


serious adverse 


events, severe 


rotavirus 


gastroenteritis 


Hep B, DTaP, poliovirus, and Hib co-


administered with intervention 


GlaxoSmithKline 


Biologicals 


South Africa and 


Malawi RV1 


 


High mortality 


 


October 2005 to 


February 2007 


(South Africa); 


October 2006 to 


July 2007 (Malawi) 


N=4939 


Healthy infants, 1 


to 6 months old 


1. Rotarix (RV1) vaccine 


2. Placebo 


Schedule: 2 to 3 doses given at a 4 


week interval 


All-cause death, 


intussusception, 


serious adverse 


events 


Vaccines that are administered routinely 


according to EPI were concomitantly 


administered with the vaccine or placebo, 


including OPV 


PATH Rotavirus Vaccine 


Program and 


GlaxoSmithKline 


South Africa1 RV1 


 


High mortality 


 


November 2001 (1st 


cohort), October 


2002 (2nd cohort) 


to October 2003  


N=450 


Healthy infants, 1 


to 3 months old 


1. Rotarix (RV1) vaccine + OPV + 


DTaP/Hib 


2. Rotarix (RV1) vaccine + OPV 


placebo + DTaP-IPV-Hib 


3. Rotarix (RV1) vaccine + DTaP-


IPV-Hib 4. Placebo 


Schedule: 2 doses given at a 4 


week interval 


All-cause death, 


serious adverse 


events 


DtaP, polio virus, and Hib co-administered in 


trial 


RAPID and GSK 


Biologicals 


South Africa2 RV1 


 


High mortality 


 


November 2016 to 


February 2008 


N=100 


HIV positive 


infants, 1 to 3 


months old 


1. Rotarix (RV1) vaccine 


2. Placebo 


Schedule: 3 doses given at a 4 


week interval 


All-cause death, 


serious adverse 


events 


Rotarix (RV1) vaccine was concomitantly 


administered with 3 doses of combined 


diphtheria, tetanus and whole-cell pertussis, 


Hep B, and H. influenzae type b vaccine 


(TritanrixHepBHib) and OPV (PolioSabin) 


RAPID, WHO and 


GlaxoSmithKline 


Biologicals 


South Africa3 RV1 


 


High mortality 


 


N=475 


Healthy infants, 1 


to 3 months old 


1. 2 doses Rotarix (RV1) vaccine 


2. 3 doses Rotarix (RV1) vaccine 


All-cause death, 


intussusception, 


serious adverse 


events, severe 


EPI schedule in South Africa. BCG and OPV 


vaccinations given at birth; all other routine 


vaccinations administered concomitantly with 


the study vaccine. All received OPV 


GlaxoSmithKline 


Biologicals 
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September 2003 to 


October 2004 


3. Placebo 


Schedule: 2 or 3 doses given at a 4 


week interval 


rotavirus 


gastroenteritis 


concomitantly with each dose of study vaccine 


or placebo at all administration times 


South Africa4 RV1 


 


High mortality 


 


October 2005 to 


February 2007 


N=3166 


Healthy infants, 1 


to 6 months old 


1. Rotarix (RV1) vaccine 


2. Placebo 


Schedule: 2 to 3 doses given at a 4 


week interval 


severe rotavirus 


gastroenteritis 


Vaccines that are administered routinely 


according to EPI were concomitantly 


administered with the vaccine or placebo, 


including OPV 


PATH Rotavirus Vaccine 


Program and 


GlaxoSmithKline 


South Korea1 RV1 


 


Low mortality 


 


July 2005 to May 


2006 


N=155 


Healthy infants, 


42 to 90 days old 


1. Rotarix (RV1) vaccine 


2. Placebo 


Schedule: 2 doses given at an 8 


week interval 


All-cause death, 


intussusception, 


serious adverse 


events 


Hib vaccine was administered concomitantly 


along with the two doses of HRV/placebo and at 


2 months post dose 2. Other routine childhood 


vaccines given at least 14 days prior to 


administration of HRV vaccine or placebo dose 


GlaxoSmithKline 


Biologicals 


South Korea3 RV1 


 


Low mortality 


 


August 2009 to July 


2010 


N=684 


Healthy infants, 6 


to 12 weeks old 


1. Rotarix (RV1) vaccine 


2. Placebo 


Schedule: 2 doses given at a 4 to 8 


week interval 


All-cause death, 


intussusception, 


serious adverse 


events 


Routine childhood vaccines as recommended by 


the local vaccination schedule allowed to be 


administered concomitantly with RV1/placebo 


GlaxoSmithKline 


Biologicals 


Thailand1 RV1 


 


Medium mortality 


 


March to December 


2005 


N=450 


Healthy infants, 6 


to 12 weeks old 


1. Rotarix (RV1) vaccine 


2. Placebo 


Schedule: 2 doses given at a 8 


week interval 


All-cause death, 


serious adverse 


events 


Offered InfanrixTM-IPV/Hib at 2 and 4 months of 


age and Infanrix hexaTM at 6 months of age 


GlaxoSmithKline 


Biologicals 


USA and Canada 


RV1 


 


Low mortality 


 


December 2000 to 


August 2002 


N=529 


Healthy infants, 1 


to 3 months old 


1. Rotarix (RV1) vaccine 


2. Placebo 


Schedule: 2 doses given at a 7 


week interval 


Intussusception, 


serious adverse 


events 


Vaccine or placebo given concomitantly with 


DTaP, IPV, Hib, and Streptococcus pneumoniae 


conjugate vaccines for participants in USA or 


with a DtaP/IPV/Hib for participants in Canada 


GlaxoSmithKline 


Biologicals 
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USA1 RV1 


 


Low mortality 


 


August to 


November 1995 


N=42 


Healthy infants, 6 


to 26 weeks old 


1. Rotarix (RV1) vaccine 


2. Placebo 


Schedule: 2 doses given at a 6 to 


10 week interval 


Serious adverse 


events 


Rotavirus vaccine was separated from all other 


infant vaccines by at least 2 weeks 


Virus Research Institute, 


Inc. (now Avant 


Immunotherapeutics 


Inc.) 


USA2 RV1 


 


Low mortality 


 


August 1997 to 


June 1998 


N=215 


Healthy infants, 3 


to 6 months old 


1. Rotarix (RV1) (89-12 precursor) 


vaccine 


2. Placebo 


Schedule: 2 doses given at a 6 to 


10 week interval 


All-cause death, 


severe rotavirus 


gastroenteritis 


Other vaccines separated from the trial vaccines 


by at least 2 weeks 


Virus Research Institute, 


Inc. (now Avant 


Immunotherapeutics 


Inc.) 


USA3 RV1 


 


Low mortality 


 


June 2006 to May 


2007 


N=484 


Healthy infants, 6 


to 12 weeks old 


1. Rotarix (RV1) vaccine co-


administered with EPI vaccines 


2. Rotarix (RV1) vaccine 


administered separately from EPI 


vaccines 


Schedule: 2 doses given at a 8 


week interval 


All-cause death, 


intussusception, 


serious adverse 


events 


Routine vaccination: 3 doses of DTaP-HBV-IPV, 7-


valent pneumococcal conjugate vaccine (PCV7), 


and Hib conjugate vaccine (ActHIB) at 2, 4, and 6 


months of age. Also may have had Hep B at least 


30 days before enrollment 


GlaxoSmithKline 


Biologicals 


Vietnam RV1 


 


High mortality 


 


September 2006 to 


March 2007 


N=375 


Healthy infants, 6 


to 10 weeks old 


1. 2 doses Rotarix (RV1) vaccine + 


1 dose placebo (placebo-vaccine-


vaccine schedule) 


2. 2 doses Rotarix (RV1) + 1 dose 


placebo (vaccine-placebo-vaccine 


schedule) 


3. 3 doses placebo 


Schedule: 3 doses given at a 4 


week interval 


All-cause death, 


serious adverse 


events 


Commercially available DTPw, Hep B and OPV 


vaccines were administered concomitantly with 


the study vaccine/placebo as part of the EPI in 


Vietnam 


GlaxoSmithKline 


Biologicals 


USA2 RV1-RV5 


 


Low mortality 


 


March 2011 to 


September 2013 


N=1393 


Healthy infants, 6 


to 15 weeks old 


1. 3 doses of RotaTeq (RV5) 


2. 2 doses Rotarix (RV1) 


Schedule: doses given at a 4 week 


interval** 


Intussusception, 


serious adverse 


events 


All rotavirus vaccines administered concurrently 


with the other routinely administered childhood 


vaccines per ACIP (Advisory Committee on 


Immunization Practices) guidelines, including 


DTaP, hep B, Hib conjugate, pneumococcal 


conjugate, and IPV 


National Institutes of 


Health (NIH) 
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Africa RV5 


 


High mortality 


 


December 2009 to 


January 2014 


N=202 


HIV positive and 


HIV exposed but 


uninfected 


infants, 2 to 15 


weeks old 


1. RotaTeq (RV5) vaccine at 2, 4, 6 


months 


2. RotaTeq (RV5) vaccine at 4, 8, 32 


months 


3. Placebo at 2, 4, 6 months 


4. Placebo at 4, 8, 32 months 


Schedule: 3 doses given at a 8 


week interval 


All-cause death, 


intussusception, 


serious adverse 


events 


EPI schedule for concomitant childhood 


vaccines 


Merck and the 


International Maternal, 


Pediatric and Adolescent 


AIDS Clinical Trials 


Network  (IMPAACT) 


Bangladesh RV5 


 


High mortality 


 


March 2007 to 


March 2009 


N=1136 


Healthy infants, 4 


to 12 weeks old 


1. RotaTeq (RV5) vaccine  


2. Placebo 


Schedule: 3 doses given at a 4 


week interval 


All-cause death, 


intussusception, 


serious adverse 


events, severe 


rotavirus 


gastroenteritis 


All children in the study received the standard 


EPI vaccines (including OPV) starting at 6 weeks 


of age 


PATH (GAVI Alliance 


grant) and Merck 


China1 RV5 


 


Medium mortality 


 


September 2009 to 


March 2010 


N=48 


Healthy infants, 6 


to 12 weeks old 


1. RotaTeq (RV5) vaccine  


2. Placebo 


Schedule: 3 doses given at a 4 to 


10 week interval 


All-cause death, 


intussusception, 


serious adverse 


events 


Other live vaccines 14 days before or after study 


vaccine were not allowed 


Merck Sharp & Dohme 


Corp 


China2 RV5 


 


Medium mortality 


 


NR 


N=48 


Healthy children, 


2 to 6 years old 


1. RotaTeq (RV5) vaccine  


2. Placebo 


Schedule: 1 dose  


Intussusception, 


serious adverse 


events 


No details provided NR (poster presentation) 


China3 RV5 


 


Medium mortality 


 


NR 


N=48 


Healthy infants, 6 


to 12 weeks old 


1. RotaTeq (RV5) vaccine  


2. Placebo 


Schedule: 3 doses given at a 4 to 


10 week interval 


Intussusception, 


serious adverse 


events 


No details provided NR (poster presentation) 


China4 RV5 


 


Medium mortality 


 


N=4040 


Healthy infants, 6 


to 12 weeks old 


1. RotaTeq (RV5) vaccine  


2. Placebo 


Schedule: 3 doses given at a 4 


week interval 


All-cause death, 


intussusception, 


serious adverse 


events, severe 


Routine China EPI vaccines (OPV and DTaP) 


either staggered or concomitantly*** 


Merck Sharp & Dohme 


Corp 
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Study ID 


Mortality strata 


Date 


Participants Interventions Outcomes Immunization status Source of funding 


May 2014 to June 


2015 


rotavirus 


gastroenteritis 


Europe and the 


Americas RV5 


 


Low, medium 


mortality 


 


January 2001 to 


October 2004 


N=70301 


Healthy infants, 6 


to 12 weeks old 


1. RotaTeq (RV5) vaccine  


2. Placebo 


Schedule: 3 doses given at a 4 to 


10 week interval 


All-cause death, 


intussusception, 


serious adverse 


events, severe 


rotavirus 


gastroenteritis 


Administration of other licensed childhood 


vaccines were not restricted 


Merck & Co., Inc. 


Europe RV5 


 


Low mortality 


 


February 2006 to 


November 2006 


N=403 


Healthy infants, 6 


to 12 weeks old 


1. RotaTeq (RV5) vaccine + Infarix 


hexa 


2. Placebo + Infarix hexa 


Schedule: 3 doses given at a 4 to 6 


week interval 


All-cause death, 


intussusception, 


serious adverse 


events 


Hep B, DTaP, polio virus, and Hib co-


administered 


Merck & Co., Inc. 


Finland and USA 


RV5 


 


Low mortality 


 


September 2002 to 


February 2004 


N=1312 


Healthy infants, 6 


to 12 weeks old 


1. RotaTeq (RV5) vaccine  


2. Placebo 


Schedule: 3 doses given at a 4 to 


10 week interval 


All-cause death, 


intussusception, 


serious adverse 


events, severe 


rotavirus 


gastroenteritis 


Excluded if received OPV during study or within 


42 days before first dose of vaccine/placebo; 


administration of other vaccines permitted 


Merck & Co., Inc. 


Finland1 RV5 


 


Low mortality 


 


June 1998 and June 


2001 


N=1946 


Healthy infants, 3 


to 6 months old 


1. RotaTeq (RV5) vaccine  


2. Placebo 


Schedule: 3 doses given at a 4 to 8 


week interval 


Intussusception, All-


cause death 


Licensed vaccines could be administered 


throughout the study, but were not given on the 


same day as study vaccine; IPV was exclusively 


used in Finland at the time of the study 


Merck & Co., Inc. 


Finland2 RV5 


 


Low mortality 


 


N=247 


Healthy infants, 1 


to 23 months old 


1. 3 doses RotaTeq (RV5) at 6, 15 


and 24 weeks 


2. 3 doses RotaTeq (RV5) at 10, 20 


and 24 weeks MenCC at 10 and 20 


weeks 


All-cause death, 


serious adverse 


events 


Routine pentavalent vaccine against diphtheria, 


tetanus, pertussis, poliomyelitis and 


Haemophilus influenzae infections was 


preferably to be given at 10-11 and 20-21 weeks 


of age 


Sanofi Pasteur 
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Study ID 


Mortality strata 


Date 


Participants Interventions Outcomes Immunization status Source of funding 


February 2007 to 


April 2008 


Schedule: 3 doses given at a 4 to 


10 week interval 


Ghana RV5 


 


High mortality 


 


April 2007 to March 


2009 


N=2200 


Healthy and HIV 


positive infants, 4 


to 12 weeks old 


1. RotaTeq (RV5) vaccine  


2. Placebo 


Schedule: 3 doses given at a 4 


week interval 


All-cause death, 


intussusception, 


serious adverse 


events, severe 


rotavirus 


gastroenteritis 


All children in the study received the standard 


EPI vaccines (including OPV) starting at 6 weeks 


of age 


PATH (GAVI Alliance 


grant) and Merck 


India RV5 


 


High mortality 


 


July 2012, end date 


NR (1 month follow-


up) 


N=100 


Healthy infants, 6 


to 8 weeks old 


(1. BRV-TV vaccine) 


2. RotaTeq (RV5) vaccine 


3. Placebo 


Schedule: 3 doses given at a 4 


week interval 


Serious adverse 


events 


All infants concomitantly received combined 


DTwP-Hep B-Hib pentavalent vaccine and 


trivalent OPV 


Shantha Biotechnics 


Limited 


Japan1 RV5 


 


Low mortality 


 


August 2008 to 


August 2009 


N=762 


Healthy infants, 6 


to 12 weeks old 


1. RotaTeq (RV5) vaccine  


2. Placebo 


Schedule: 3 doses given at a 8 


week interval 


All-cause death, 


intussusception, 


serious adverse 


events, severe 


rotavirus 


gastroenteritis 


Approved routine pediatric vaccines (e.g., 


diphtheria, tetanus and pertussis vaccine; Hep B; 


Hib vaccine) allowed during study, expcet OPV 


and BCG 


Merck Sharp & Dohme 


Corp 


Japan2 RV5 


 


Low mortality 


 


September 2013 to 


June 2014 


N=192 


Healthy infants, 6 


to 11 weeks old 


1. RotaTeq (RV5) vaccine + DTP-


IPV concomittantly 


2. RotaTeq (RV5) vaccine and DTP-


IPV separately 


Schedule: 3 doses given at an 8 


week interval 


All-cause death, 


intussusception, 


serious adverse 


events 


Other routine vaccines (pneumococcal 


conjugate vaccine, recombinant hepatitis B 


vaccine Hib vaccine) were administered freely, 


either concomitantly or not 


Merck Sharp & Dohme 


Corp 


Kenya RV5 


 


High mortality 


 


April 2007 to March 


2009 


N=1322 


Healthy and HIV 


positive infants, 4 


to 12 weeks old 


1. RotaTeq (RV5) vaccine  


2. Placebo 


Schedule: 3 doses given at a 4 


week interval 


All-cause death, 


intussusception, 


serious adverse 


events, severe 


rotavirus 


gastroenteritis 


All children in the study received the standard 


EPI vaccines (including OPV) starting at 6 weeks 


of age 


PATH (GAVI Alliance 


grant) and Merck 
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Study ID 


Mortality strata 


Date 


Participants Interventions Outcomes Immunization status Source of funding 


Latin America RV5 


 


Medium mortality 


 


September 2005 to 


July 2006 


N=735 


Healthy infants, 6 


to 12 weeks old 


1. RotaTeq (RV5) vaccine + OPV 


concomittantly 


2. RotaTeq (RV5) vaccine and OPV 


separately 


Schedule: 3 doses given at a 8 to 


12 week interval 


All-cause death, 


intussusception, 


serious adverse 


events 


no restrictions were placed on administration of 


other approved routine pediatric vaccines (eg, 


DTaP, DTP, Hep B, Hib conjugate, or 


pneumococcal conjugate vaccines) 


Merck & Co., Inc 


Mali1 RV5 


 


High mortality 


 


April 2007 to March 


2009 


N=1960 


Healthy and HIV 


positive infants, 4 


to 12 weeks old 


1. RotaTeq (RV5) vaccine  


2. Placebo 


Schedule: 3 doses given at a 4 


week interval 


All-cause death, 


intussusception, 


serious adverse 


events, severe 


rotavirus 


gastroenteritis 


All children in the study received the standard 


EPI vaccines (including OPV) starting at 6 weeks 


of age 


PATH (GAVI Alliance 


grant) and Merck 


Mali2 RV5 


 


High mortality 


 


October 2014 to 


December 2014 


N=600 


Healthy infants, 9 


to 11 months old 


at 4th dose 


1. RotaTeq (RV5), 4 doses 


2. RotaTeq (RV5), 3 doses 


Schedule: the 4th dose was 


administered after the standard 


schedule at 9-11 months age 


All-cause death, 


intussusception, 


serious adverse 


events 


All received measles, yellow fever, and 


meningococcal vaccines at 9-11 months 


PATH and the Bill and 


Melinda Gates 


Foundation 


South Korea1 RV5 


 


Low mortality 


 


August 2005 to July 


2006 


N=178 


Healthy infants, 6 


to 12 weeks old 


1. RotaTeq (RV5) vaccine  


2. Placebo 


Schedule: 3 doses given at a 4 to 


10 week interval 


intussusception, 


serious adverse 


events 


Infants excluded if they had or were to receive 


OPV at any time during the study or in the 42 


days before the first dose; concomitant 


administration of other licensed vaccines was 


not restricted 


Merck & Co., Inc. 


USA1 RV5 


 


Low mortality 


 


September 1997 to 


September 1998 


N=731 


Healthy infants, 8 


to 16 weeks old 


1. RotaTeq (RV5) vaccine  


2. Placebo 


Schedule: 3 doses given at a 6 to 8 


week interval 


Intussusception Children that had recently received OPV were 


excluded from the study 


Merck & Co., Inc. 


USA2 RV5 


 


Low mortality 


N=439 


Healthy infants, 8 


to 24 weeks old 


1. RV5 vaccine  


2. RotaTeq (RV5) 


Schedule: 3 doses given at a 6 to 8 


week interval 


Intussusception, 


severe rotavirus 


gastroenteritis 


Receipt of any other vaccines within 14 days was 


not allowed 


Merck & Co., Inc. 
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Study ID 


Mortality strata 


Date 


Participants Interventions Outcomes Immunization status Source of funding 


August 1993 to 


June 1994 


USA4 RV5 


 


Low mortality 


 


May 2003 to August 


2004 


N=793 


Healthy infants, 6 


to 12 weeks old 


1. RotaTeq (RV5) vaccine  


2. Placebo 


Schedule: 3 doses given at a 4 to 


10 week interval 


Intussusception, All-


cause death 


Infants were excluded if they had or were to 


receive OPV at any time during the study or in 


the 42 days before the first dose 


Merck & Co., Inc. 


Vietnam RV5 


 


High mortality 


 


March 2007 to 


March 2009 


N=900 


Healthy infants, 4 


to 12 weeks old 


1. RotaTeq (RV5) vaccine  


2. Placebo 


Schedule: 3 doses given at a 4 


week interval 


All-cause death, 


intussusception, 


serious adverse 


events, severe 


rotavirus 


gastroenteritis 


All children in the study received the standard 


EPI vaccines (including OPV) starting at 6 weeks 


of age 


PATH (GAVI Alliance 


grant) and Merck 


India1 SIIL 


 


High mortality 


 


October 2009 to NR 


N=18 toddlers, 18 


infants 


Healthy infants 


and toddlers, 8 to 


10 weeks and 2 to 


5 years old 


1. Rotasiil vaccine 


2. Placebo 


Schedule: 1 dose  


Serious adverse 


events (narravite 


only) 


Not reported Serum Institute of India 


Ltd. 


India2 SIIL 


 


High mortality 


 


October 2009 to NR 


N=60 


Healthy infants, 8 


to 10 weeks old 


1. Rotasiil vaccine 


2. Placebo 


Schedule: 3 doses given at a 4 


week interval 


serious adverse 


events (narrative 


only) 


Not reported Serum Institute of India 


Ltd. 


India3 SIIL 


 


High mortality 


 


January 2011 to NR 


N=60 


Healthy infants, 8 


to 10 weeks old 


1. Rotasiil vaccine 


2. Placebo 


Schedule: 3 doses given at a 4 


week interval 


Serious adverse 


events (narrative 


only) 


Other childhood vaccines such as DTP, OPV, Hep 


B, Hib, BCG, given with at least 7 days separation 


from the first and subsequent dose of the study 


vaccine 


Serum Institute of India 


Ltd. 


India4 SIIL 


 


High mortality 


 


N=7500 


Healthy infants, 6 


to 8 weeks old 


1. Rotasiil vaccine 


2. Placebo 


Schedule: 3 doses given at a 4 


week interval 


All-cause death, 


severe rotavirus 


gastroenteritis, 


serious adverse 


The three BRV-PV/Placebo doses were 


administered concomitantly with childhood 


vaccines (DPT, Hib, Hep B, and OPV) at 4 week 


PATH Vaccine Solutions, 


USA and Serum Institute 


of India Private Ltd. 
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Study ID 


Mortality strata 


Date 


Participants Interventions Outcomes Immunization status Source of funding 


May 2014 to 


February 2017 


events, 


intussusception 


intervals to coincide with the vaccination 


schedule of the UIP 


India SIIL-RV1 


 


High mortality 


 


December 2015 to 


November 2016 


N=1500 


Healthy infants, 6 


to 8 weeks old 


1. Rotasiil vaccine (3 arms with 


different lots), 3 doses 


2. Rotarix vaccine, 2 doses 


Schedule: 6, 10, 14 weeks 


All-cause death, 


serious adverse 


events, 


intussusception 


Concomitantly with Universal Immunisation 


Programme vaccines (DTwP-HepB-Hib, OPV) and 


IPV) 


PATH and Serum 


Institute of India Pvt. Ltd. 


Niger SIIL 


 


High mortality 


 


August 2014 to 


November 2015 


N=4092 


Healthy infants, 6 


to 8 weeks old 


1. Rotasiil vaccine 


2. Placebo 


Schedule: 3 doses given at a 4 


week interval 


All-cause death, 


severe rotavirus 


gastroenteritis, 


serious adverse 


events, 


intussusception 


Vaccines that were routinely administered 


according to the guidelines of the EPU were 


concomitantly administered with the vaccine or 


placebo 


Médecins sans Frontières 


Operational Center and 


the Kavli Foundation; 


vaccine, buffer, and 


placebo donated by 


Serum Institute of India 


India1 VAC 


 


High mortality 


 


January to May 


2005 


N=90 


Healthy infants, 8 


weeks old 


1. Rotavac vaccine 


2. Placebo 


Schedule: 1 dose  


All-cause death, 


intussusception, 


serious adverse 


events 


DPT, Hep B and OPV Bharat Biotech 


International Ltd. 


India2 VAC 


 


High mortality 


 


November 2006 to 


February 2008 


N=187 


Healthy infants, 8 


to 9 weeks old 


1. Rotavac vaccine 


2. Placebo 


Schedule: 3 doses given at a 4 


week interval 


All-cause death, 


intussusception, 


serious adverse 


events 


Infants received 3 doses of DTP; OPV; and Hep B 


at 6, 10, and 14 weeks of age. ORV 116E or 


placebo was administered at 8, 12, and 16 weeks 


of age. 


Department of 


Biotechnology, 


Government of India and 


PATH  


India3 VAC 


 


High mortality 


 


March 2011 to 


November 2012 


N=6799 


Healthy infants, 6 


to 7 weeks old 


1. Rotavac vaccine 


2. Placebo 


Schedule: 3 doses given at a 4 


week interval 


All-cause death, 


intussusception, 


serious adverse 


events, severe 


rotavirus 


gastroenteritis 


Other childhood vaccines (DTPw, Hib, Hep B, and 


OPV) given concurrently 


The Department of 


Biotechnology, and 


Biotechnology Industry 


Research Assistance 


Council, Government of 


India; the Bill & Melinda 


Gates Foundation to 


PATH; Research Council 
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Study ID 


Mortality strata 


Date 


Participants Interventions Outcomes Immunization status Source of funding 


of Norway; Department 


for International  


Development, UK; 


National Institutes of 


Health, USA; Bharat 


Biotech International 


Ltd. 


India4 VAC 


 


High mortality 


 


May 2014 to August 


2015 


N=1356 


Healthy infants, 6 


to 8 weeks old 


1. Rotavac vaccine 


2. Placebo 


Schedule: 3 doses given at a 4 to 8 


week interval 


All-cause death, 


serious adverse 


events, 


intussusception 


Co-administered with EPI vaccines: OPV and 


combined DPT, HepB and Hib. 


PATH, USA 


India VAC-RV1 


 


High mortality 


 


December 2015 to 


May 2016 


N=464 


Healthy infants, 6 


to 8 weeks old 


1. Rotavac vaccine, 3 doses 


2. Rotarix vaccine, 2 doses 


Schedule: 6, 10, 14 weeks 


All-cause death, 


serious adverse 


events, 


intussusception 


All other concomitant childhood EPI vaccines 


were administered accordingly  


Bharat Biotech 


International Ltd. 


Vietnam VIN 


 


High mortality 


 


November 2009 to 


April 2010 


N=200 


Healthy infants, 6 


to 12 weeks old 


1. 2 doses Rotavin-M1 vaccine 


(high and low titre groups) 


2. 3 doses Rotavin-M1 vaccine 


(high and low titre groups) 


3. 2 doses RV1 vaccine 


Schedule: see above 


Intussusception, 


serious adverse 


events 


Other vaccines (BCG, OPV, DTP and Hep B) used 


in the country’s EPI administered normally on 


different days (10–20 days before or after 


rotavirus vaccine was administered) 


The Ministry of Science 


and Technology, 


Government of Vietnam. 


*one complimentary dose of RV1 was administered to all infants enrolled in this study (both study groups) who are aged less than 6 months at Visit 3 (Week 13) as a benefit to the 


placebo group for participation in the study 


**3 intervention groups were not included in the analyses: 3 doses RV5-RV1-RV1, 3 doses RV5-RV5-RV1 and 3 doses RV1-RV5-RV5 


***Results for staggered and concomitant groups were reported together 
AGE: Acute gastroenteritis; BCG = Bacillus Calmette–Guérin vaccine; BRV-PV = pentavalent human-bovine reassortant rotavirus vaccine; BRV-TV = bovine-human reassortant rotavirus vaccine; DTaP, DTPa = 


diphtheria, tetanus, and acellular pertussis vaccine; DTP = diphtheria, tetanus toxoids and pertussis vaccine; DTwP = Diphtheria and tetanus toxoids and whole-cell pertussis vaccine; DTP-HB-Hib = 


diphtheria, tetanus toxoids and pertussis + hepatitis B + haemophilus influenzae type b vaccine; EIA: Enzyme Immunoassay; ELISA: enzyme-linked immunosorbent assay; EPI = Expanded Programme on 


Immunisation; GE: Gastroenteritis; HB, Hep B = hepatitis B vaccine; Hib = Haemophilus influenzae type b; HRV = human rotavirus vaccine; IPV = inactivated polio vaccine ; OPV = oral polio vaccine; RT-PCR: 


Reverse transcription-polymerase chain reactions; RV: Rotavirus; RVGE: Rotavirus Gastroenteritis; sIPV = sabin inactivated poliovirus vaccine. 
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4.1.2 Observational studies assessing mortality, safety, and intussusception 


Fifty-four observational studies were included that assessed all-cause- or diarrhea-related mortality, intussusception, or serious adverse events. Nineteen are new to 


this update: Africa RV1, Bolivia5 RV1, Brazil10 RV1, Canada3 RV1, Fiji RV1, Ireland RV1, Malawi4 RV1, South Africa7 RV1, USA8 RV1, Venezuela2 RV1, Latin America1 RV1-


RV5, Latin America2 RV1-RV5, Mexico RV1-RV5, Mexico8 RV1-RV5, USA23 RV1-RV5, USA25 RV1-RV5, New Zealand RV5, South Korea3 RV5, India5 VAC. 


Study ID 


Mortality strata 


No of children Study design and data source Selection criteria and vaccine coverage 


Rotarix (RV1) 


Africa RV1 


High mortality 
1060 children 


Self-controlled case series using active surveillance of 


intussusception from 29 sentinel hospitals in 7 countries 


(Ethiopia, Ghana, Kenya, Malawi, Tanzania, Zambia, 


Zimbabwe). Surveillance took place from February 2012 to 


December 2016. 


Children <12 months of age with intussusception. 


Vaccine coverage:  84% of cases had received 2 doses and 6% 


had received 1 dose. 


Bolivia5 RV1 


High mortality 
4562 events 


Historical control study using data comparing pre and post 


vaccine eras using data from 8 pediatric hospitals in La Paz, El 


Alto, Cochabamba, and Santa Cruz. Records from 2001-2008 


were compared to records from 2009-2014.  


Children <5 years of age hospitalised for the treatment of acute 


watery diarrhea.  


Vaccine coverage: 2 dose coverage was 16.4% in 2008 and 86% 


in 2014 


Botswana1 RV1 


High mortality 
4440 events 


Historical control study using data from pediatric ward 


admission logbooks at 4 hospitals in Gaborone, Francistown, 


Maun, and Bobonong in Botswana. Records from 2009 to 2014 


were collected retrospectively.  


Study compared observed cases (post-RV1 vaccine era 2013-


2014) to expected cases (pre-vaccine era 2009-2012) of diarrhea 


related mortality and severe diarrhea in children ≤5 years old. 


Vaccine coverage: at least 1 dose of RV1 during 2013 and 2014 


was an estimated 90% among infants 4 – 11 months of age, and 


76% among children 12 – 23 months of age. Among infants 


aged 4 – 11 months, 75% were fully vaccinated with 2 doses, 


and among children aged 12 – 23 months, 64% were fully 


vaccinated. 


Brazil and Mexico 


RV1 


Medium mortality 


615 cases, 2050 controls 


Active surveillance at 69 hospitals with case series and case-


control analysis. Prospective enrolment and retrospective 


review of records from August 2008 to August 2010. 


Cases were infants with confirmed intussusception age eligible 


for RV1 vaccination ≥ 6 to ≤ 35 weeks at the time of diagnosis, 


community controls were children in the same neighbourhood 


matched for date of birth (within 30 days before or after).  


Vaccine coverage: 97% case patients and 99% controls had a 


history of vaccination as confirmed by a vaccination card.  


Brazil2 RV1 


Medium mortality 


2700 annual median 


diarrhea related deaths 


Historical control study using data from the Mortality 


information system of the Brazilian Ministry of Health, with 


interrupted time series analysis. Records from 2002 to 2009 


Study compared observed cases (post-RV1 vaccine era 2006-


2009) to expected cases (pre-vaccine era 2002-2005) of diarrhea 
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Study ID 


Mortality strata 


No of children Study design and data source Selection criteria and vaccine coverage 


collected retrospectively. Lanzieri et al 2009 and Gurgel et al 


2011 are companion papers. 


related mortality and all-cause mortality in children ≤5 years 


old.  


Vaccine coverage: 80-85% from 2007 to 2009. 


Brazil4 RV1 


Medium mortality 
3045 deaths 


Historical control study using data from the Death Certificate 


Database (SIM), Hospital Discharge and HDs Database (SIH-


SUS/DATASUS), Population Database, Vaccine Coverage (NIP) 


in Brazil.  Records from 2002 to 2009 collected retrospectively.  


Study compared observed cases (post-RV1 vaccine era 2002-


2005) to expected cases (pre-vaccine era 2007-2009) of diarrhea 


related mortality and all-cause mortality in children ≤5 years 


old. 


Vaccine coverage:  Between 2007 and 2011, coverage rates 


increased by 6% to 16% and the national vaccination coverage 


rate increased by 9%, reaching 93% in the South-East, 89% in 


the Central-West, 91% in the South, 83% in the North-East and 


72% in the North by 2011. 


Brazil10 RV1 


Medium mortality 
1841 children 


Historical control study using from before and after the 


introduction of RV vaccine.Data were from the pediatric 


emergency service of the Hospital de Urgencias de Sergipe, in 


Aracaju, from October 2006 to April 2012.  


Children <12 years old presenting at hospital with diarrhea 


lasting <14 days. 


Vaccine coverage: not reported 


Canada3 RV1 


Low mortality 
Not reported 


Historical control study using administrative data from Canada 


(excluding Quebec) collected between January 2002 and 


December 2013. 


All infants <1 year old admitted to a Canadian hospital with a 


diagnosis of intussusception. 


Vaccine coverage: not reported 


Fiji RV1 


High mortality 


111 probable cases of 


intussusception among 


35,952 + 12,242 hospital 


admissions 


Historical control study of medical records for potential 


intussusception cases were compared pre and post vaccine era. 


Records from any of the three tertiary hospitals in Fijo from 


January 2007 to October 2012 (pre-vaccine) and January 2013 


to December 2015 (post-vaccine) were compared.  


Infants <24 months old admitted to the paediatric departments 


or with intussusception as cause of death.  


Vaccine coverage: 24 cases among vaccine eligible childre of 


which 54% received RV vaccine >21 days before the event, 4% 


within 13 days of the event, 33% with unknown vaccination 


status, and 9% were unvaccinated. 


Ireland RV1 


Low mortality 


17 cases among vaccine 


eligible in post-vaccine 


era 


Historical control comparing pre and post vaccine era data 


from the Midlands region (Laois, Offaly, Longford and 


Westmeath). Data from 1 September 2010 to 31 August 2016 


were compared to 1 September 2017 to 31 August 2018 


Cases of rotavirus (possible, probably, confirmed) among 


children <5 years. 


Vaccine coverage: 91% 


Japan3 RV1 


Low mortality 
29 cases 


Passive surveillance using data from the GlaxoSmithKline 


spontaneous report database. Data collected retrospectively 


from November 2011 to January 2013. 


All IS cases spontaneously reported after vaccination with 


Rotarix meeting the Brighton Collaboration case definitions for 


IS levels 1 to 3. 


Vaccination coverage: not reported. 


Malawi4 RV1 


High mortality 
37,570 


Cohort study conducted in Mchinji. Data were collected by key 


informants who conducted continuous household surveys and 


All live births registered in pre- and post-vaccination time 


periods. Babies who survived at least 10 weeks and were born 
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Study ID 


Mortality strata 


No of children Study design and data source Selection criteria and vaccine coverage 


updated household registers for all infants born between 1 


January 2012 and 1 June 2015. 


between 1 January 2012 and 16 September 2012 were the pre-


vaccination cohort and those born between 17 September and 


1-June 2015 were the vaccine-age eligible cohort 


Vaccine coverage: 90.6% 


Mexico1 RV1 


Medium mortality 


1793 annual median 


diarrhoea related deaths 


pre-vaccine era 


Historical control study using data from the National Institute 


of Statistics, Geography, and Informatics and the Ministry of 


Health’s General Directorate of Health Information. Data from 


January 2003 to May 2009 collected retrospectively. Includes 


2011 update and companion paper Esparza-Aguilar et al 2009. 


Diarrhoea related mortality after RV1 introduction (2008-2009) 


in children ≤ 5 years compared to mortality at baseline before 


vaccine was introduced (2003-2006). 


Vaccine coverage: 74% for dose 1 and 51% for dose 2 


Mexico2 RV1 


Medium mortality 


459 cases 


 


Active surveillance from 66 hospitals. Data collected 


prospectively January 2008 to December 2009. Data source 


could overlap with Brazil and Mexico RV1, results presented in 


data table.  Velazquez et al 2012 is a companion paper. 


Temporal association between RV1 dose and intussusception 


was evaluated in children ≤ 1 year. 


Vaccine coverage: 92.4% received one dose, 57.7% 2 doses 


Mexico4 RV1 


Medium mortality 


3,830,932 second 


rotavirus vaccine doses 


were administered to a 


target population of 


4,677,341 children. 


Historical control study using data from the National Institute 


of Statistics, Geography, and Informatics and the Ministry of 


Health’s General Directorate of Health Information. Data from 


2003 to 2011 collected retrospectively. Update of Mexico1 RV1 


but different post-vaccine period. 


Diarrhoea related mortality after RV1 introduction (2009-2011) 


in children ≤ 5 years compared to mortality at baseline before 


vaccine was introduced (2003-2006). 


Vaccine coverage: 82% during 2010. 


Multinational RV1 


Not reported 


(probably low, 


medium, high 


mortality) 


151 cases 


Case-series analysis of spontaneously reported intussusception 


cases world-wide after RV1 administration. Records from 


January 2005 to February 2010 collected retrospectively.  


Reported cases of intussusception after RV1 vaccination in 


children with median age 122 days were collected.  


Vaccine coverage: not reported. 


Panama2 RV1 


Medium mortality 
1222 children 


Historical control using data from the Mortality information 


system and EPI of the Panama Ministry of Health, with 


interrupted time-series analysis. Records from 2000 to 2008 


collected retrospectively. Molto et al 2011 and Guevara et a 


2008 are companion papers. 


Children ≥ 2 months to ≤ 5 years admitted with a diagnosis of 


acute gastroenteritis were included, pre- and post-RV1 vaccine 


years were compared. 


Vaccine coverage: 62%-91% received first dose, and 30%-71% 


received second dose. 


Singapore2 RV1 


Low mortality  
86 cases 


Self-controlled case series at the KK Women’s and Children’s 


Hospital. Data were collected retrospectively from October 


2005 to September 2012. 


All hospitalized cases of intussusception with ICD codes 5600 


and K561, level 1 of the Brighton Collaboration classification. 


Vaccine coverage: not reported. 


South Africa7 RV1 


High mortality 
346 IS cases 


Active surveillance for intussusception at the Charlotte Maxeke 


Johannesburg Academic, Chris Hani Baragwanath Academic, 


East London, Inkosi Albert Luthuli, Red Cross War Memorial 


Children’s, Steve Biko Academic/Kalafong, Tygerberg, and 


Children <3 years of age hospitalised  for intussusception 


(defined by Level 1 Brighton Collaboration criteria) for whom 


vaccination status was available. 


Vaccine coverage: 12% had received 1 dose and 85% had 
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Study ID 


Mortality strata 


No of children Study design and data source Selection criteria and vaccine coverage 


Universitas hospitals in South Africa. Data were collected from 


September 2013 to December 2017. 


Retrospective data for children with intussusception from the 


Chris Hani Baragwanath Academic Hospital  were collected 


from July 2012 to August 2013. 


received 2 doses RV1 


UK1 RV1 


Low mortality 


169 pre-vaccination; 64 


year 1; 53 year 2 


Historical control study using regional discharge coding data. 


Records from July 2012 to June 2015 collected retrospectively 


Intussusception after RV1 introduction (July 2012-June 2013) in 


children <13 years compared to mortality at baseline before 


vaccine was introduced (July 2013-June 2015).  


Vaccine coverage: 93–94% (two doses) 


UK2 RV1 


Low mortality 
95 cases 


Self-controlled case series using data from the Hospital Episode 


Statistics (HES). Data were collected retrospectively from July 


2008 to October 2014. 


Stowe 2016 is a companion paper. 


Infants aged 42–183 days old at the start of their admission 


with an ICD-10 code for intussusception. 


Vaccine coverage: not reported 


UK3 RV1 


Low mortality 
17 pre-term infants 


Non-randomised comparative study of pre-term infants. 8 


received the 4CMenB vaccine, and 9 did not; all received other 


routine immunizations.  


Recruited infants before and after introduction of the 4CMenB 


vaccine in the United Kingdom.  


Vaccine coverage: not reported 


USA5 RV1 


Low mortality 


108 confirmed 


intussusception reports 


Self-controlled risk interval using data from the Vaccine 


Adverse Events Reporting System (VAERS). Data collected 


retrospectively from February 2008 to April 2014. 


Reports of intussusception after rotavirus vaccination with RV1. 


Vaccine coverage: not reported 


USA8 RV1 


Low mortality 


57,931 RV1 recipients (67 


IS cases, 69 mortality 


events) 


Case control study using data from the Optum Research 


Database and the HealthCore Integrated Research Databases 


which contain health insurance claims information. Data were 


collected from 1 August 2008 to 30 June 2013 (RV1 and IPV 


vaccination) and 1 January 2004 to 31 July 2008 (IPV 


vaccination). 


Infants receiving at least one dose of RV1 and/or IPV were 


included and matched to concurrent and retrospective IPV 


recipients.  


Vaccine coverage: not reported 


Venezuela1 RV1 


High mortality 


133,000-137,000 children 


per year 


Historical control study using data from from the morbidity and 


mortality records of the Corposalud Epidemiology Unit of 


Táchira State, Venezuela. Data collected retrospectively from 


2000 to 2012. 


Mortality after RV1 introduction (2006-20012) in children <1 


year compared to mortality at baseline before vaccine was 


introduced (2000-2005).  


Vaccine coverage: not reported  


Venezuela2 RV1 


High mortality 


11,665 diarrhea-related 


deaths 


Historical control study using data from the Epidemiological 


Bulletin, Immunization Reports and Yearbooks of Mortality 


MINSALUD / INE from 2002-2010. 


Diarrhoea related mortality after RV1 introduction 2006-2010 in 


children <5 and ≥5 years old compared to mortality at baseline 


before vaccine was introduced (2002/2005). 


Vaccine coverage: 30% 1 dose and 27% 2 doses in 2006, 29% in 


2007, 48-50 % in 2008, and 53% in 2009 


Yemen RV1 5691 children Historical control study using data from the Al-Sewedy hospital Study compared observed cases (post-RV1 vaccine era January 
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Study ID 
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High mortality  located in Taiz city and Al-Wehdah hospital located in the 


southern city of Aden. Data collected retrospectively from 2007 


to 2014. 


2013 to December 2014) to expected cases (pre-vaccine era 


January 2007 to December 2011) of all-cause mortality in 


children ≤5 years old with acute gastroenteritis 


Vaccination coverage: for the second dose of Rotarix was 23 % 


in 2012 and 90 % in 2013.  


Rotarix-RotaTeq (RV1-RV5) 


Australia3 RV1-RV5 


Low mortality 
192 cases 


Active surveillance from the Australian Paediatric Surveillance 


Unit (retrospective) and the Paediatric Active Enhanced Disease 


Surveillance (prospective), in 4 states. Data collected July 2007 


to December 2008 prospectively and retrospectively.  


Observed cases of intussusception after rotavirus vaccination 


in children ≤ 9 months were compared to expected cases based 


on routinely reported hospitalisation data.  


Vaccine coverage: All observed cases received vaccine.  


Australia6 RV1-RV5 


Low mortality 
306 cases of IS 


Self-controlled case series using data from hospital discharge 


databases. Data collected retrospectively July 2007 to June 


2010. 


Intussusception ICD code K56.1 and level 1 of the Brighton 


Collaboration classification. 


Vaccine coverage: not reported 


Brazil2 RV1-RV5 


Medium mortality 
331 cases of IS 


Historical control study comparing cases of intussusception 


occurring in 21 hospitals in Sao Paulo state, Brazil between 


2001 and 2008. 


All residents in Sao Paulo, less than 1 year of age, diagnosed 


level 1 Brighton scale confirmed by air or barium enema, 


ultrasound (with confirmed reduction in ultrasound or 


enemaposterior), surgery or necropsy. 


Vaccine coverage: 85.1% in 2007; 86.3% in 2008 


Germany4 RV1-RV5 


Low mortality 
27 cases 


Passive surveillance of IS cases to Paul-Ehrlich-Institut, 


Germany. Observed versus expected analysis performed for 


RV1 and RV5 between 2006 and 2010. 


All suspected cases of IS following RV vaccinations reported to 


the PEI between 2006 and 2010 were reviewed and validated 


according to Brighton Collaboration’s definition for acute IS. 


Vaccine coverage: 22-58% 


Latin America1 RV1-


RV5 


Medium, high 


mortality 


2231 deaths 


Cohort study using data from Argentina, Bolivia, El Salvador, 


Honduras, and Venezuela. Data from databases on 


epidemiological surveillance of rotaviral diarrhoea from the 


PAHO recommended sentinel surveillance network and records 


on hospitalisations and deaths from the Ministries of Health of 


each country for the time period 2002 to 2010 were collected. 


Diarrhoea-related hospitalisations or deaths among children <1 


and <5-year old.  


Vaccine coverage: Not reported 


Latin America2 RV1-


RV5 


Medium, high 


mortality 


Not reported 


Historical control using data from the PAHO/AMRO-WHO 


Mortality Regional Database using the ICD-10 classification for 


causes of death.  Data for 2002 to 2009 were collected for Brazil, 


El Salvador, Mexico, Nicaragua, Panama as well as Argentina, 


Chile, Costa Rica, Paraguay (‘controls’ who had not 


implemented RV vaccination by 2009). 


Pre- and post-vaccination era deaths due to diarrhoea and 


gastroenteritis of presumed infectious origin for children <5 


years old. 


Vaccine coverage: For all doses, in 2007, Brazil 76%, El Salvador 


58%, Mexico 35.9%, Nicaragua 79%, and Panama 68.4%. In 


2009, Brazil 81.9%, El Salvador 61.4%, Mexico 88.7%, Nicaragua 
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Study ID 
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94.4%, and Panama 77%> 


Mexico RV1-RV5 


Medium mortality 
Not reported 


Historical control comparing data from January 2003 to 


December 2014. Data were collected from the Ministry of 


Health’s National System for Health Information for 677 


Ministry of Health Hospitals 


Diarrhoea-related mortality and hospitalisations among 


Mexican children <5 years. 


Vaccine coverage:  In 2012, complete coverage for children <1 


years old was 63% and 80% for those <2 years. 


Mexico8 RV1-RV5 


Medium mortality 


1806 median annual 


deaths pre-vaccine 


period; 837 median 


annual deaths post-


vaccine period 


Historical control study comparing pre and post RV 


introduction, using databases of the General Directorate of 


Health Information and Death. 


Hospitalization or death to acute diarrheal disease after RV1 


introduction (2008-2017) in Mexican children <5 years 


compared to mortality at baseline before vaccine was 


introduced (2003-2006).  


Vaccine coverage: 61% in 2008, 90% in 2009 and 95% in 2010 


and 2011 for 2 doses 


Singapore1 RV1-RV5 


Low mortality 
217 cases 


Active surveillance study with historical control at one hospital. 


Records from 1997 to 2007 collected retrospectively. 


Cases of intussusception among children ≤5 years admitted to 


hospital were summarized and cases per year, pre- and post-


rotavirus vaccine introduction, was estimated. 


Vaccine coverage: 15-18% in 2006; 25% in 2007. 


USA3 RV1-RV5 


Low mortality 


584 confirmed 


intussusception reports 


after RV5 and 52 after 


RV1 


Self-controlled case series analysis of passive surveillance using 


Vaccine Adverse Event Reporting System, February 2006 to 


April 2012 (RV5); April 2008 to April 2012 (RV1).  


Reviewed all US reports of intussusception after rotavirus 


vaccination with RV5 in VAERS from the time of US Food and 


Drug Administration approval on February 1, 2006, through 


April 30, 2012. We also reviewed all reports of intussusception 


after RV1 from its approval on April 1, 2008, through April 30, 


2012. We followed up and confirmed all reported 


intussusception reports. 


Vaccine coverage: Not reported 


USA5 RV1-RV5 


Low mortality 
207,955 RV1 doses 


Observed versus expected analysis using observational cohort 


data. Active surveillance through Vaccine Safety Datalink (VSD), 


April 2008 to March 2013. 


Infants between the ages of 4  and 34 weeks who had received 


at least one dose of childhood vaccine. Identified all hospital 


and emergency department visits for intussusception occurring 


1 to 30 days after monovalent rotavirus vaccination using ICD-


9-CM codes. 


Vaccine coverage: Not reported 


USA6 RV1-RV5 


Low mortality 


124 confirmed 


intussception cases 


Self-controlled risk interval. Data from three U.S. health plans 


(Aetna, HealthCore, or Humana) that participate in the Mini-


Sentinel program sponsored by the Food and Drug 


Administration, January 2004 to September 2011. 


Children 5.0 through 36.9 weeks of age who were members of 


an Aetna, HealthCore, or Humana health plan between January 


2004 and September 2011. 


Vaccine coverage: Not reported 


USA23 RV1-RV5 


Low mortality 
1,031,431 infants 
 


Cohort study using data from the MarketScan Commercial 


Claims and Encounters database for the years 2006 to 2014. 


Newborns identifed with ICD-9-CM codes for live birth were 


followed until 1 year of age to determine RV administration. 
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Data from states which provide vaccines were excluded (Alaska, 


Idaho, Massachusetts, Maine, North Dakota, New Hampshire, 


New Mexico, Oregon, Rhode Island, Vermont, Washington, 


Wisconsin, Wyoming) 


Intussusception cases were identified with an inpatient 


diagnosis or procedure code. 


Vaccine coverage: Of the 1,031,431 infants who received 1 dose 


and were included in this study, 79.7% received 2 doses and 


59.7 received 3 doses.  


USA25 RV1-RV5 


Low mortality 
4355 deaths 


Historical control study of data reported to the National Center 


for Health Statistics in the USA. Data from 2005-2016 were 


collected. 


Diarrhea-related deaths among children 1-59 months old. 


Vaccine coverage: 74.1% received the full dose series in 2016. 


RotaTeq (RV5) 


Canada RV5 


Low mortality 
154 participants 


Retrospective cohort study, medical chart review and 


electronic pharmacy dispensing records, July 2011 to March 


2013. 


Patients receiving RV5 vaccine since the inception of the 


neonatal intensive care unit (NICU) vaccination program in July 


1, 2011, through March 30, 2013.  


Vaccine coverage: Not reported 


Finland3 RV5 


Low mortality 
149 IS cases 


Self-controlled case series, using National Hospital Discharge 


Register Finland, 1999 to 2013. 


International classification of diseases code K56.1, all cases of 


IS < 1 year of age verified by two reviewers using the Brighton 


Collaboration case definition. 


Vaccine coverage: 93.2%-94% 


France1 RV5 


Low mortality 
4798 cohort study 


Prospective cohort study with active surveillance at Brest 


University Hospital, Brittany. Records from May 2007 to May 


2009 collected retrospectively. One companion paper was 


identified (Gagneur et al 2011) and Roue 2014 reports on 


subgroup of pre-term infants.  


RV5 vaccinated children ≤ 5 years old were followed for 


hospitalisations.  


Vaccine coverage: 51.3% received at least one dose and 47.1% 


received all three doses. 


Multinational RV5 


Low, medium, high 


mortality 


502 IS cases 
Self-controlled case series, pharmacovigilance (spontaneous 


report) databases worldwide up to May 2014. 


22% of the cases were excluded owing to incomplete or 


incoherent data, cases occurring more than 30 days after the 


most recent vaccination dose were excluded because of the 4-


week minimum interval between the doses, so a case could be 


associated with a single dose. 


Unclear if all 502 participants received all 3 RV5 doses 


Vaccine coverage: Not reported 


New Zealand RV5 


Low mortality 


19,440 children (all-


cause gastroenteritis), 


449 IS cases 


Retrospective cohort study of children <6 years using nationally 


collected linked administrative datasets in New Zealand. Data 


were collected for January 2006 to December 2016. 


Children <6 years of age who were eligible for rotavirus 


immunisation. 


Vaccine coverage: 723,695 eligible children, 97,089 received 1 


dose, 85,144 received 2 doses, 64,692 received 3 doses.  


Nicaragua1 RV5 32 cases Historical control study using data collected by the local health Primary care and hospital records for children ≤ 5 years with 
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High mortality  ministry in the state of Leon. Records from January 2003 to 


December 2009 collected retrospectively. 


diarrhoea were used to estimate mortality due to diarrhoea 


before and after RV5 vaccine was introduced.  


Vaccine coverage: 61-82% 


South Korea3 RV5 


Low mortality 
65 


Cohort study of children who visited the Severance Children’s 


Hospital outpatient clinic and emergency room between 1 


January 2005 and 31 December 2013. Data were retrieved using 


hospital databases. 


 


Children <12 months old with confirmed IS using ICD-9-CM 


codes. 


Vaccine coverage: not reported 


USA5 RV5 


Low mortality 


786,725 doses 


administered 


Prospective cohort study with active surveillance from the 


Vaccine Safety Datalink. Data were collected prospectively May 


2006 to February 2010. Four companion papers were identified 


(Belongia et al 2010; MMWR Morb Mortal Wkly Rep 2007; Irving 


et al 2008; Haber et al 2007).  


Records of intussusception in children aged ≥ 4 to ≤ 34 weeks 


who received any dose of RV5 were compared to background 


incidence.  


Vaccine coverage: 786,725 doses of RV5 administered to the 


VSD population.  


USA6 RV5 


Low mortality 
897 pre-term infants 


Retrospective cohort study at Children’ s Hospital of 


Philadelphia, September 2008 to September 2010 


RV5 was adminisered in the NICU concomitantly with other 


childhood vaccines, safety was evaluated. 


Vaccine coverage: Not reported 


USA7 RV5 


Low mortality 
85,150 RV5 recipients 


Prospective cohort study, proprietary research database built 


from electronically captured health insurance claims in a large 


geographically diverse health plan in the United States, 


quarterly basis during 2006 and 2007 


Identified infants vaccinated with RV5 based on insurance 


claims. Required insurance enrollment within 1 week of birth 


(to improve ascertainment of vaccine exposure) and age less 


than 10 months at first vaccine dose  


Vaccine coverage: Not reported 


USA8 RV5 


Low mortality 
5187 adverse events 


Surveillance study, VAERS database updated as of December 


2010. 


An initial search of VAERS was undertaken to examine reported 


adverse event reports to VAERS following RotaTeq vaccination.  


Vaccine coverage: Not reported 


USA10 RV5 


Low mortality 
66 infants 


Prospective cohort study, data collected from Duke University 


Primary Care Pediatric Clinics, February 2014 to July 2015. 


Healthy infants were administered RV5 on a standard schedule 


at 2, 4, and 6 weeks or aged 2 to 5 weeks. Safety and 


immuogenicity was measured. 


Vaccine coverage: Not reported 


Rotavac 


India5 VAC 


High mortality 
589 children 


Post-marketing surveillance study with self-controlled case 


series and matched case control analyses, hospital-based 


active surveillance was conducted at 27 Indian hospitals from 


April 2016 to June 2019. 


Children meeting Brighton level 1 criteria of radiological or 


surgical confirmation of intussusception were enrolled and 


Rotavac vaccination was ascertained through vaccination 


records. 


Vaccine coverage: Not reported 
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India6 VAC 


High mortality 


151 intussusception 


cases 


Post-marketing surveillance study with self-controlled case 


series, hospital-based active surveillance was conducted at 35 


Indian hospitals from December 2015 to July 2019. 


Children meeting Brighton level 1 criteria of radiological or 


surgical confirmation of intussusception were enrolled and 


Rotavac vaccination was ascertained through vaccination 


records. 


Vaccine coverage: Not reported 


AGE: Acute gastroenteritis; BCG = Bacillus Calmette–Guérin vaccine; BRV-PV = pentavalent human-bovine reassortant rotavirus vaccine; DTaP, DTPa = diphtheria, tetanus, and acellular pertussis vaccine; 


DTP = diphtheria, tetanus toxoids and pertussis vaccine; DTwP = Diphtheria and tetanus toxoids and whole-cell pertussis vaccine; DTP-HB-Hib = diphtheria, tetanus toxoids and pertussis + hepatitis B + 


haemophilus influenzae type b vaccine; EIA: Enzyme Immunoassay; ELISA: enzyme-linked immunosorbent assay; EPI = Expanded Programme on Immunisation; GE: Gastroenteritis; HB, Hep B = hepatitis B 


vaccine; Hib = Haemophilus influenzae type b; HRV = human rotavirus vaccine; IPV = inactivated polio vaccine ; OPV = oral polio vaccine; RT-PCR: Reverse transcription-polymerase chain reactions; RV: 


Rotavirus; RVGE: Rotavirus Gastroenteritis; sIPV = sabin inactivated poliovirus vaccine. 


 


4.1.3 Observational studies assessing effectiveness against rotavirus diarrhea- or all-cause diarrhea-related health-care encounters 


138 observational studies that assessed the effectiveness of rotavirus vaccines on rotavirus diarrhea- or all-cause diarrhea-related health-care encounters are included. 


All are new to this update.  


Study ID 


Mortality strata 


Study design and data source Study dates No of children and selection criteria 


LLR 


China1 LLR 
 


Zhen 2015 


 


Medium  


Case control study using data from 34 villages 


located in five townships in Zhengding County.  


October 2011 to March 


2012 


305 cases: children <5 years of age presenting with acute-onset diarrhea. 


1220 community controls: children in the same neighbourhood without acute-


onset diarrhea.  


China2 LLR 
 


Fu 2007 


 


Medium  


Case control study at Guangzhou Children’s 


Hospital. Fu 2011 is a companion paper. 
2002 to 2004 


838 cases: patients 2 months to 5 years old with watery vomiting and watery 


diarrhoea, whose faeces tested positive for RV by ELISA. 


838 community controls: children never hospitalised for GE.  
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China3 LLR 
 


Fu 2012 


 


Medium  


Case control study using data from the Notifiable 


Disease Reporting System and the Children’s 


Expanded Programmed Immunisation (EPI) 


Administrative Computerized System. 


January 2009 to 


December 2011 


3130 cases: children with watery vomiting and watery diarrhea whose feces 


tested positive for RV by ELISA. 


3607 community controls: randomly selected from among children aged 2 to 35 


months listed in the Children’s EPI Administrative Computerized System and did 


not have GE during the study year.  


China4 LLR 


 
Li 2019 


 


Medium  


Case control study using data from seven 


hospitals located in seven districts in Beijing.  


1 October 2015 to 31 


March 2017. 


598 cases: children aged <5 years old with acute RV-positive gastroenteritis. 


1766 RV-test negative GE controls: children aged <5 years old with acute RV-


negative gastroenteritis.  


Rotarix (RV1) 


Armenia RV1 


 
Sahakyan 2016 


 


Medium  


Case control study using data from 2 hospitals in 


Yerevan, the capital city of Armenia (Nork 


Infection Hospital and Arabkir Medical Center).  


1 November 2012 to 30 


June 2015. 


75 cases: children who were eligible to have received the vaccine (born on or 


after 1 September 2012 and who were hospitalised at age ≥2 months), were 


Yerevan district residents and were classified as a RV case subject based on the 


EIA result. 


826 RV-test negative GE controls: children the same as cases, with the exception 


that they were classified as a RV test-negative based on EIA.  


Australia1 RV1 


 
Snelling 2009 


 


Low  


Case control study using data from Alice Springs 


Hospital.  


12 March 2007 to 11 July 


2007. 


42 cases: children aged <5 years admitted to hospital with GE, born on or after 1 


August 2006 and  ≥10 weeks old on the day of hospitalisation. 


166 community controls: risk-set population matched to each case patient by 


Indigenous status and date of birth (7 days), determined from a record of Central 


Australian births registered on the Northern Territory hospital information 


database.  


Australia2 RV1 


 
Snelling 2011 


 


Low  


Case control study using data from Alice Springs 


Hospital (Australia’s central region).  


8 September 2008 to 30 


June 2009. 


41 cases: children aged 6 weeks to 36 months who were hospitalised with RV-


confirmed GE. 


164 community controls: children randomly selected from the cohort risk-set 


(comprised all children in the cohort on the date of hospitalisation of the case 


patient), matched by age (date of birth ±7 days) and Indigenous status, 


94 RV-test negative GE controls: vaccine-eligible child hospitalised for a first 


episode of GE, unmatched and RV-negative subjects.  


Australia3 RV1 


 
Maguire 2019 


 


Low  


Case control study using data from New South 


Wales.  


1 January 2010 to 31 


December 2017. 


2386 cases: children 6 weeks to under 10 years old and RVGE positive (RV 


notifications from the New South Wales Notifiable Conditions Information 


Management System). 


23901 community controls: age matched community controls (individually 


matched to controls) by date of birth ±1 day.  
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Belgium1 RV1 


 
Braeckman 2012 


 


Low  


Case control study using data from 39 hospitals 


with paediatric beds in Belgium.  


February 2008 to June 


2010. 


179 cases: children admitted to hospital with RVGE (defined as ≥2 episodes of 


vomiting or three episodes of diarrhoea, or both, within a 24 h period) confirmed 


by polymerase chain reaction. 


228 hospital non-GE controls: children admitted to or attending an outpatient 


clinic at the same hospital for any reason except GE during the same time period, 


matched by date of birth (±6 weeks).  


Bolivia1 RV1 


 
Patel 2013 


 


High  


Case control study using data from 6 hospitals in 4 


of the largest cities in Bolivia (La Paz, El Alto, 


Cochabamba, and Santa Cruz).  


March 2010 to June 


2011. 


400 cases: children admitted to the hospital overnight for treatment of acute 


diarrhea (defined as ≥3 loose stools in a 24 h period), onset of diarrhea <14 days 


before the hospital visit, a RV-positive stool sample during the first 48 h of 


admission, eligible to receive at ≥1 dose of RV1. 


718 RV-test negative GE controls: children the same as cases, with the exception 


of a a RV-negative stool sample during the first 48 h of admission. 


1200 hospital controls: children seeking care in the emergency department or 


being admitted to the same hospital as the case for an acute illness unrelated to 


diarrhea or a vaccine preventable condition, being born within 30 days of the 


case’s date of birth, and being eligible to receive at least one dose of RV1.  


Bolivia2 RV1 


 
Pringle 2016 


 


High  


Case control study using data from 5 hospitals in 4 


of the largest cities in Bolivia (La Paz, El Alto, 


Cochabamba, and Santa Cruz).  


April 2013 to March 


2014. 


354 cases: children who had ≥3 episodes of loose stools in a 24 h period and 


who were admitted to the hospital overnight for treatment of AGE, onset of 


diarrhea <14 days before the hospital visit, stool sample collected during the first 


48 h of admission that tested positive for RV by EIA, born after 1 June 2008 and 


≥8 weeks of age and <5 years, eligible to receive the RV vaccine as part of their 


routine childhood immunisations. 


419 RV-test negative GE controls: children the same as cases, with the exception 


that they had a stool sample that tested RV-negative (EIA).  


Bolivia3 RV1 


 
Alparo 2014 


 


High  


Case control study using data from Hospital del 


Niño.  


August 2013 to October 


2013. 


60 cases: children 2 months to 5 years, with AGE diagnosis, and severe 


dehydration. 


120 hospital non-GE controls: children from 2 months to 5 years with AGE 


diagnosis, and mild/moderate dehydration.  


Bolivia4 RV1 


 
McAtee 2016 


 


High  


Case control study using data from Centro de 


Pediatría Albina R. de Patiño located in 


Cochabamba.  


March 2010 to February 


2011. 


200 cases: children ≤5 years seen at hospital with AGE (defined as ≥3 liquid or 


semiliquid stools within 24 h). 


71 hospital non-GE controls: children ≤5 years seen at the hospital without AGE 


(asymptomatic children were those without a history of loose stools or vomiting 


within 3 weeks of recruitment being seen for respiratory complaints at the 


hospital’s outpatient clinic).  
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Bolivia6 RV1 


 
Burke 2018 


 


High  


Case control study using data from Pringle 2016: 5 


hospitals in 4 of the largest cities in Bolivia (La 


Paz, El Alto, Cochabamba, and Santa Cruz) and 


Patel 2013: 6 hospitals in 4 of the largest cities in 


Bolivia (La Paz, El Alto, Cochabamba, and Santa 


Cruz).  


May 2010 to June 2011 


(first evaluation) and 


April 2013 to March 2014 


(second evaluation) 


447 cases: RV-positive children who had ≥3 episodes of loose stools in a 24 h 


period and who were admitted to the hospital overnight for treatment of AGE, 


with onset of diarrhea <14 days before the hospital visit, stool sample collected 


during the first 48 h of admission that tested positive for RV by EIA, born after 1 


June 2008 and ≥8 weeks of age and <5 years. 


772 RV-test negative GE controls: children the same as cases, with the exception 


of a stool sample collected during the first 48 h of admission that tested negative 


for RV by EIA.  


Botswana2 RV1 


 
Gastanaduy 2016 


 


High  


Case control study using data from the emergency 


departments and pediatric wards of 4 hospitals in 


Botswana: 2 national referral hospitals (Princess 


Marina Hospital in Gaborone and Nyangabgwe 


Referral Hospital in Francistown ), 1 district 


hospital (Letsholathebe II in Maun), and 1 primary 


hospital (Bobonong Primary Hospital in 


Bobonong).  


June 2013 to April 2015. 


242 cases: children ≥4 months of age hospitalised for laboratory-confirmed RV 


diarrhoea by EIA who was age-eligible to receive rotavirus vaccination (born 


after 1 May 2012). 


368 RV-test negative GE controls: children the same as cases, with the exception 


that they were hospitalised for RV-negative diarrhea by EIA.  


Brazil1 RV1 


 
Carvalho-Costa 


2009 


 


Medium  


Case control study using data from Salles Netto 


Municipal Hospital, a pediatric unit in Rio de 


Janeiro.  


February 2005 to 


December 2007. 


14 cases: hospitalised children from birth to 5 years of age, who exhibited GE and 


dehydration and required intravenous fluid replacement, and were RVA positive. 


60 RV-test negative GE controls: children the same as cases, with the exception 


that they were were RVA-negative.  


Brazil3 RV1 


 
Correia 2010 


 


Medium  


Case control study using data from Instituto de 


Medicina Integral Prof Fernando Figueira (IMIP), in 


the northeast part of Brazil.  


March 2006 to 


September 2008. 


1483 participants. 


cases: children aged ≥6 months who were born after 1 December 2005, making 


them age-eligible to have received the 2 scheduled vaccine doses, who were 


treated for severe diarrhea (defined as requiring treatment with intravenous 


fluids in the emergency department or requiring hospitalisation), and who were 


RV-positive. 


RV-test negative GE controls: children the same as cases, with the exception that 


they were RV-negative 


non-GE hospital controls: children aged ≥6 months who were born after 1 


December 2005, making them age-eligible to have received the 2 scheduled 


vaccine doses, who were treated for acute respiratory tract infection.  
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Brazil6 RV1 


 
Justino 2011 


 


Medium  


Case control study using data from 4 large urban 


pediatric clinics/hospitals in Belem, Northeastern 


Brazil.  


14 May 2008 to 28 May 


2009. 


538 cases: children ≥12 weeks of age born after March 6, 2006 hospitalised with 


laboratory-confirmed severe RVGE (defined as diarrhea with ≥3 looser than 


normal stools within 24 h), with or without vomiting, of  <14 days duration 


requiring at least an overnight stay and intravenous rehydration therapy. 


507 hospital controls: children hospitalised for any reason except GE or another 


vaccine-preventable disease identified through a review of the hospital 


admission logbook and matched progressively to cases by date of birth.  


346 neighbourhood controls: children without any signs or symptoms of GE who 


had resided in the same neighbourhood as the case for ≥3 months.  


Brazil7 RV1 


 
Ichihara 2014 


 


Medium  


Case control study using data from 10 general 


hospitals in 5 regions of Brazil.  


July 2008 to August 


2011. 


215 cases: admission with acute diarrhea (defined as ≥3 liquid stools in 24 h, up 


to 14 days before admission), stool sample was collected until 48 h after 


admission and positive for RV-A and stay in the hospital for at least 24 h. Children 


were included in the study in the first hospitalisation only and had no associate 


disease. 


1961 hospital non-GE controls: children admitted to the same hospitals as the 


cases with respiratory, genitourinary, musculoskeletal, nervous systems, skin 


and subcutaneous tissue, ear and mastoid processes, eye and adnexa diseases, 


and external causes.  


Brazil8 RV1 


 
Justino 2016 


 


Medium  


Case control study using data from 4 large urban 


paediatric/clinic hospitals (May 2008 to April 


2009). During the remainder of the 3 year study 


period (May 2009–May 2011), the surveillance for 


GE cases continued in 2 hospitals in Belem area. 


May 2008 to May 2011. 


103 cases: children aged ≥12 weeks, hospitalised for laboratory-confirmed 


severe RVGE (defined as ≥3 liquid/semi-liquid motions in a 24 h period, of <14 


days duration, requiring at least one overnight stay and intravenous rehydration 


therapy). 


488 RV-test negative GE controls: children aged ≥12 weeks, having laboratory-


confirmed non-RVGE  


Brazil9 RV1 


 
Sandra 2014 


 


Medium  


Case control study using data from the Cosme e 


Damiao Children’s Hospital,  in Porto Velho.  


February 2010 to 


February 2012. 


103 cases: children 0 to 6 years. with AGE and RVA-positive (ELISA). 


488 RV-test negative GE controls: children 0 to 6 years with AGE and RVA-


negative (ELISA).  
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Brazil11 RV1 


 
da Silva 2017 


 


Medium  


Case control study using data from stool samples 


provided by medical request in hospitals and 


health centers, supervised by the Brazilian Unified 


Health System (SUS). Samples were collected by 


the Central Laboratory of each state and then sent 


to the Laboratory of Comparative and 


Environmental Virology, Oswaldo Cruz Institute, 


Fiocruz, Ministry of Health. 


January 2014 to 


December 2014. 


112 cases: children presenting with diarrheal disease belonging to three 


Brazilian regions, with RVA detected in stool samples. 


272 RV-test negative GE controls: children the same as cases, with the exception 


of  RVA-negative from stool samples analysis.  


Brazil12 RV1 


 
Carvalho-Costa 


2019 


 


Medium  


Case control study using national data from the 


Regional Rotavirus Reference Laboratory - 


Laboratory of Comparative and Environmental 


Virology (RRRL-LVCA) and State Public Health 


Laboratories within the Unified Health System. 


2006 (post-vaccination 


period) to 2017 (post-


vaccination period). 


892 cases: children aged 4 to 48 months old with diarrheal disease in 866 


municipalities from 22 out of 27 Brazilian states, with known vaccine status, and 


RV-A positive. 


3492 RV-test negative GE controls: children the same as cases, with the 


exception that they were RV-A negative.  


Brazil13 RV1 


 
Gurgel 2007 


 


Medium 


Cohort study using data from two public hospitals 


(Joao Alves Filho and Municipal da Zona Norte) 


and three health centres that provided health 


services to a population (Santa Maria) in Aracaju. 


November 2006 to 


February 2007 


129 children with a median age of 12 months (range 1 month–12 years) 


presenting to the hospital or health center with acute diarrhea.  


Brazil14 RV1 


 
Gurgel 2009  


 


Medium 


Cohort study using data from the emergency 


services of Hospital de Urgências de Sergipe in 


Aracaju. 


October 2006 to April 


2008 


534 children <10 years old presenting to the emergency services with acute 


diarrhea.  


Brazil15 RV1 


 
Borges 2011  


 


Medium 


Cohort study using data from seven day-care 


centres (Municipal Centers for Early Childhood 


Education) in Goiânia. 


February to November 


2008 
77 children with diarrhea. 


Canada1 RV1 


 
Doll 2015 


 


Low  


Case control study using data from the Montreal 


Children’s Hospital and Centre Hospitalier 


Universitaire Sainte-Justine, in Montreal, and 


Centre Hospitalier Universitaire de Sherbrooke.  


1 February 2012 to 31 


May 2014. 


32 cases: children 8 weeks to <3 years of age, hospitalised or seeking emergency 


care for AGE whose parent or legal guardian consented to be contacted for 


research, and were RV-positive. 


342 RV-test negative GE controls: children the same as cases, with the exception 


that they were  RV-negative.  
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Canada2 RV1 


 
Gosselin 2016 


 


Low  


Cohort study using data from Centre hospitalier 


universitaire de Sherbrooke, Sherbrooke, Eastern 


Townships, Quebec 


Infants born between 


June 1999 and May 2014 
62722 children hospitalised due to AGE or RVGE.  


Colombia1 RV1 


 
Cotes 2013 


 


Medium  


Cohort study using data from five cities of 


Colombia (Barranquilla, Bogotá, Cali, Cartagena 


and Riohacha).  


August 2010 to October 


2010. 
2365 children 2 to 24 months of age who had AGE.  


Colombia2 RV1 


 
Cotes-Cantillo 2014 


 


Medium  


Case control study using data from emergency 


departments of 7 hospitals in 6 cities in Colombia 


(Cartagena, Leticia, Neiva, Pereira, Pitalito and 


Valledupar).  


2011 to January 2013. 


156 cases: laboratory confirmed RV-positive; acute diarrhea, defined as ≥3 loose 


stools in a 24 h period, onset of diarrhea <14 days prior to the emergency 


department visit; eligibility to receive at least one dose of RV1 which was defined 


as being born after January 1, 2009 and being at least 8 weeks of age when 


presenting at the emergency department. 


711 RV-test negative GE controls: children the same as cases, with the exception 


that they were laboratory confirmed RV-negative. 


El Salvador RV1 


 
de Palma 2010 


 


Medium  


Case control study using data from 7 hospitals in 


cities across El Salvador.  


January 2007 to June 


2009. 


323 cases: children aged <2 years, admitted  for acute diarrhoea at one of the 


seven sentinel hospitals with laboratory confirmed RV diarrhoea. 


969 community controls: healthy controls matched for age and neighbourhood.  


Ghana2 RV1 


 
Armah 2016 


 


High  


Case control study using data from sentinel 


surveillance for RVGE in 7 hospitals in Ghana 


[Korle Bu Teaching Hospital,  Komfo Anokye 


Teaching Hospital, Kumasi (Agogo Presbyterian 


Hospital); Ho in the Volta region (Ho Municipal 


Hospital, Ho Regional Hospital and Hohoe District 


Hospital); and Kassena Nankana district of the 


Upper East Region (Navrongo War Memorial 


Hospital)]..  


Jauary 2013 to 


December 2014. 


207 cases: vaccine-eligible children, 6 weeks old to ≤2 years, hospitalised for 


AGE, who tested positive for RV. 


450 RV-test negative GE controls: children the same as cases, with the exception 


that they tested negative for RV.  
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Honduras RV1 


 
Escobar 2016 


 


High  


Case control study using data from pediatric 


emergency of Hospital Nacional Mario Catarino 


Rivas.  


1 January 2014 to 30 


May 2016. 


83 cases: children >2 years old attending pediatric emergency service for acute 


diarrheapositive ELISA results for RV, and complete forms of GE surveillance 


(filled during the medical encounter). 


83 hospital non-GE controls: children >2 years old without diarrhoea attending 


pediatric emergency service for other pathologies (at HNMCR hospital), with 


complete forms of GE surveillance (filled during the medical encounter), and 


vaccination record card available.  


Iraq RV1 
 


Al-Huseini 2018 


 


High 


Cross-sectional study using data from Babylon 


Teaching Hospital. 


1 October 2016 to 1 


August 2017 
450 children that presented with diarrhea in hospital. 


Israel RV1 
 


Muhsen 2010 


 


Low 


Cohort study using data from a large nationwide 


health maintenance organization database 


(Maccabi Healthcare Services). 


January 1st 2004 to 


February 28th 2009 
19,108 children with AGE requiring a physician visit. 


Japan2 RV1 


 
Oishi 2014 


 


Low 


Cohort study in three pediatric clinics in Shibata 


City. 


February to May 2011 


and February to May 


2012. 


750 children under 3 years of age who visited a paediatric clinic because of AGE 
and required intravenous rehydration. 


Kenya1 RV1 


 
Muendo 2018 


 


High  


Case control study using data from paediatric 


emergency unit and wards of Kenyatta National 


Hospital, Nairobi.  


August 2016 to April 


2017. 


126 cases: children aged 3 to 24 months presenting with acute diarrhoea 


(defined as passage of ≥3 loose stools per day lasting less than 14 days),who 


tested RV-positive. 


278 RV-test negative GE controls: children the same as cases, with the exception 


that they tested RV-negative.  


Kenya2 RV1 


 
Khagayi 2019 


 


High  


Case control study using data from 3 hospital 


surveillance sites (Kilifi County Hospital, Siaya 


County Referral Hospital,  Saint Elizabeth Lwak 


Mission Hospital).  


July 2014 to December 


2017. 


91 cases: children aged 0 to 59  months hospitalised with RVGE (defined as ≥3 


loose stools in 24 hours), who tested RV-positive. 


418 RV-test negative GE controls: children the same as cases, with the exception 


tha thtey tested RV-negative.  
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Malawi2 RV1 


 
Bar-Zeev 2015 


 


High  


Case control study using data from paediatric 


emergency departmentof Queen Elizabeth 


Central Hospital, Blantyre, Malawi, and 


community controls.  


29 October 2012 to 30 


June 2014. 


118 cases: RV-positive GE children <5 years who presented at any time to the 


paediatric emergency department with AGE, vaccine age-eligible. 


317 RV-test negative GE controls: children the same as cases, with the exception 


that they were RV-negative GE.  


380 community controls: children matched by date of birth (±30 days for infants 


younger than 1 year, and 3 months older or younger if the child was older than 1 


year) and subdistrict ward of residence.  


Malawi3 RV1 


 
Bar-Zeev 2016 


 


High  


Case control study using data from Queen 


Elizabeth Central Hospital (QECH) in Blantyre, 


Malawi.  


29 October 2012 to 30 


June 2015. 


241 cases: children aged <5 years presenting with acute diarrhea, 


withEIAconfirmed RV. 


692 RV-test negative GE controls: children the same as cases, with the exception 


that they were diarrheal EIA-negative.  


Malawi5 RV1 


 
Bennet 2018 


 


High  


Case control study using data from Queen 


Elizabeth Central Hospital (QECH), Blantyre, 


Malawi.  


January 2012 to 30 June 


2016. 


295 cases: children <5 years of age with AGE who were age-eligible for 


vaccination, with astool sample that tested positive for RV on EIA. 


767 RV-test negative GE controls: children the same as cases, with the exception 


that they their stool sample tested negative for RV on EIA.  


Mexico7 RV1 


 
Sánchez-Uribe 


2012 


 


Medium  


Case control study using data from 4 


municipalities of the state of Chiapas (Huixtla, 


Tuxtla Gutierrez, Tapachula, and Villaflores)".  


March 2010 to May 2010. 


85 cases: children <36 months of age, with a healthcare visit (outpatient clinic or 


hospitalisation) for AGE,and RV antigen detected in a stool sample by EIA. 


170 community controls: children without symptoms of gastroenteritis since 


onset of the outbreak residing in the same municipality as the case patient,and 


born within 30 days of the case patient’s date of birth.  


Moldova RV1 


 
Gheorghita 2016 


 


Medium  


Case control study using data from sentinel 


surveillance in 2 hospitals in the capital city of 


Chisinau (Municipal Children’s Infectious Diseases 


Hospital and the Municipal Children’s Clinical 


Hospital No. 1).  


August 2012 to July 


2014. 


95 cases: RV test-positive GE vaccine-eligible children (born on or after 1 May 


2012) hospitalised for AGE, aged ≥6 months, and vaccinated ≥14 days before 


hospital admission. 


819 RV-test negative GE controls: children the same as cases, with the exception 


that they were hospitalised for RV test-negative AGE.  


Mozambique 


RV1 


 
Langa 2019 


 


High 


Cross-sectional study using data from the 


paediatric services of Maputo Central Hospital. 
2016 to 2018. 


196 children under five years of age hospitalized with acute diarrhea during the 


post-vaccine era. 
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Philippines4 


RV1 


 
Lopez 2018 


 


High  


Case control study using data from D.O. Plaza 


Hospital (DOPH), Prosperidad, Agusan del Sur, 


Philippines.  


1 September 2014 to 31 


August 2017. 


157 cases: children <5 years hospitalised with diarrhea (defined as ≥ 3 loose or 


watery stools within a 24 h period), who tested positive for RV by ELISA. 


329 RV-test negative GE controls: children the same as cases, with the exception 


that they tested negative for RV by ELISA.  


Poland RV1 


 
Mrozek-Budzyn 


2016 


 


Low  


Cohort study using data from randomly selected 


general practices in Lesser Poland (Malopolska) 


Province.  


December to May 


(rotavirus season) in 


2007 to 2012. 


606 children presenting to general practice with AGE during winter-spring RV 


seasons who had been given 2 doses of RV1 compared with those who had not 


been vaccinated with RV1. 


Saudi Arabia 


RV1 


 
Hegazi 2017 


 


Low  


Case control study using data from 2 tertiary 


hospitals (Maternity and Children Hospital (MCH-


Al-Mosaadia) in North Jeddah and Hai Al-Jameah 


Hospital (HJH) in South Jeddah, Saudi Arabia).  


October 2015 to 


December 2015. 


14 cases: children <5 years of age presenting with diarrhea and/or vomiting of 


≤2 weeks’ duration,with diagnosis of AGE that required hospitalisation , with RV-


GE. 


345 RV-test negative GE controls: children the same as cases, with the exception 


that they were  non RV-GE.  


South Africa5 


RV1 


 
Groome 2014 


 


High  


Case control study using data from 7 hospitals in 


South Africa, including urban, peri-urban, and 


rural settings (Chris Hani Baragwanath Academic 


Hospital, Mapulaneng Hospital, Matikwane 


Hospital, Dr George Mukhari Academic Hospital, 


Edendale Hospital, Ngwelezane Hospital, and Red 


Cross War Memorial Children’s Hospital).  


19 April 2010 to 31 


October 2012. 


540 cases: children aged 18 weeks to 23 months, admitted to hospital with 


laboratory-confirmed acute RV diarrhoea. 


1434 RV-test negative GE controls: children admitted to hospital with diarrhoea 


testing negative for RV.  


South Africa6 


RV1 


 
Asowata 2018 


 


High  


Case control study using data from Paediatric 


Resuscitation Unit (PRU) in the outpatient 


department of King Edward VIII Hospital (KEH), 


Durban, South Africa.  


June 2014 to June 2015. 


83 cases: children ≤5 years old attending hospital, who were RV-positive, with ≥3 


loose stools within a 24 h period. 


282 RV-test negative GE controls: children the same as cases, with the exception 


that they were RV-negative.  
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Tanzania1 RV1 


 
Abeid 2017 


 


High  


Case control study using data from Mnazi Mmoja 


Hospital, serving predominantly the central and 


western urban Zanzibar population.  


January 2013 to 2015. 


179 cases: children aged <5 years who were admitted to the hospital because of 


diarrhea (defined as ≥3 looser-than-normal stools in a 24 h period during the 


illness), with onset of diarrhea ≤7 days before presentation, as a main reason for 


admission, and were RV-positivie. 


512 RV-test negative GE controls: children the same as cases, witht the exception 


that they were RV-negative.  


Tanzania2 RV1 


 
Platts-Mills 2017 


 


High  


Case control study using data from Haydom 


Lutheran Hospital (HLH), in a rural area in 


northern Tanzania.  


1 January 2010 to 31 


December 2015. 


71 cases: RV-positive children admitted to the pediatric ward, aged <5 years,with 


≥3 watery stools or 2 episodes of vomiting in a 24 h period since the illness 


began, a total duration of symptoms of <14 days, who were age-eligible to have 


received at least 1 dose of vaccine. 


149 RV-test negative GE controls: children the same as cases, with the exception 


that they were RV-negative.  


Tanzania3 RV1 


 
Jani 2018 


 


High  


Case control study using data from Bugando 


Medical Center, Sekou Toure, and Nyamagana 


Hospital in the Mwanza region. 


2010 to May 2015. 


139 cases: children aged 5 to 23 months  admitted to the hospital due to 


diarrhea with duration <7 days at time of presentation, with >3 loose stools in a 


24 h period during the illness before hospitalisation,with RV-positive stool 


samples (EIA). 


563 RV-test negative GE controls: children the same as cases, with the exception 


that they had RV-negative stool samples(EIA).  


Thailand2 RV1 


 
Tharmaphornpilas 


2017 


 


Medium  


Cohort study using data from 2 provinces, 


Sukhothai (which began a routine immunisation 


program with RV vaccine in October 2011) versus 


three districts of Phetchabun province (where 


immunisation had not begun).  


September 2012 to 


October 2014. 


65 cases: 2-month old infants coming for immunisation visit,with diarrhoea 


episodes,who were RV-positive. 


296 RV-test negative GE controls: infants the same as cases, with the exception 


that they were RV-negative.  


UK4 RV1 
 


Hungerford 2018 


 


Low 


Cohort study using data from Merseyside general 


practitioners’ records. 


May 2010 to December 


2015. 


20,289 vaccinated (2632 with AGE) and 1950 unvaccinated (191 with AGE) 


children registered for primary care consultations. 


UK5 RV1 


 
Walker 2018 


 


Low  


Case control study using data from NHS hospital 


laboratories in England and Wales who routinely 


report RV-positive infections electronically to 


Public Health England (PHE) as part of national 


infection surveillance. Controls were obtained via 


eight sentinel NHS hospital laboratories across 


England. 


April 2013 to June 2015. 


1702 cases: positive reports in vaccine-eligible infants (born on/after 01 May 


2013 and aged ≥6 weeks at diagnosis). 


956 RV-test negative GE controls: children the same as cases, with the exception 


that they had negative reports. 
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USA7 RV1 


 
Krishnarajah 2017 


 


Low  


Cohort study using data from Truven Commercial 


Claims and Encounters database and the Truven 


Medicaid database. 


2007 to 2011. 
225,587 children listed in the insurance database, comparing RVGE and AGE 


rates in vaccinated, partially vaccinated and unvaccinated cohorts. 


Venezuela3 RV1 


 
Maldonado 2010 


 


High  


Case control study using data from Hospital 


Universitario “Antonio Patricio de Alcalá”, 


Cumaná, Venezuela.  


March 2006 to 


September 2007. 


43 cases: children <5 years seen at emergency room for acute diarrhea, with 


parent´s consent signed, who were ELISA RV-positive. 


179 RV-test negative GE controls: children the same as cases, with the exception 


that they were ELISA RV-negative.  


Zambia RV1 


 
Beres 2016 


 


High  


Case control study using data from 6 sentinel, 


public health facilities (inpatient and outpatient 


units) in Lusaka Province, Zambia.  


July 2012 to October 


2013. 


125 cases: RV test-positive children aged 0 to 5 years, admitted to the inpatient 


department or under care in the outpatient department for diarrhea (defined as 


the passing of ≥3 abnormally loose stools in the past 24 h), age-eligible to have 


received RV vaccine and had under-5 card-confirmed vaccination records. 


404 RV-test negative GE controls: children the same as cases, with the exception 


that they were RV test-negative. 


Zimbabwe RV1 


 
Mujuru 2019 


 


High  


Case control study using data from Harare Central 


Hospital, Parirenyatwa Group Hospital, and 


Chitungwiza Central Hospital.  


2012 to 2017. 


903 cases: children <5 years of age hospitalised or treated in the accident and 


emergency department for acute watery diarrhea, who were RV-positive. 


2685 RV-test negative GE controls: children the same as cases, with the 


exception that they were RV-negative.  


Rotarix (RV1) and RotaTeq (RV5) 


Argentina RV1-


RV5 


 
García Roig 2013 


 


Medium  


Case control study using data from Sanatorio 


Mater Dei (Buenos Aires, Argentina).  


9 November 2009 to 8 


November 2010. 


50 cases: children <60 months age, seen at healthcare center for GE, parent 


consent signed, RV positive. 


215 RV-test negative GE controls: children the same as cases, with the exceptio 


that they were RV negative.  


Australia1 RV1-


RV5 


 
Fathima 2019 


 


Low  


Case control study using data from community 


(Western Australia); outcome data from the 


Western Australian Notifiable Disease Database, 


vaccination data from the Australian Childhood 


Immunisation Register. 


January 1, 2009 to 


December 31, 2011. 


282 cases: children aged <5 years with laboratory confirmed RV infection 


requiring medical attention (including general practice, emergency department 


visits and/or hospitalisation). 


883 RV-test negative GE controls: children the same as cases, with the exception 


that they had diarrhoeal diseases of non-RV origin (Campylobacter or 


Salmonella).  
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Belgium RV1-


RV5 


 
Tilmanne 2018 


 


Low  


Case control study using data from cases 


recruited in 2 emergency departments in Brussels; 


controls recruited from outpatient general 


paediatric clinics (same hospitals).  


May 2015 to October 


2016. 


143 cases: children presenting to the emergency department of hospitals with 


symptoms of AGE (unclear age, estimated 2.5 months to 3 years). 


150 hospital non-GE controls: non-GE, age matched controls from outpatient 


general pediatric clinics from the same hospitals.  


Estonia RV1-RV5 


 
Kõivumägi 2020 


 


Low  


Case control study using data from 7 hospitals 


(Tartu University Hospital, Tallinn Children’s 


Hospital, West-Tallinn Central Hospital, Pärnu 


Hospital, Ida-Viru Hospital, Kuressaare Hospital, 


South-Estonian Hospital).  


1 February 2015 to 30 


August 2016. 


527 cases: children 0 to 18 years, hospitalised due to  AGE  and laboratory 


confirmed rotavirus , by  commercial  antigen detection kits. 


983 RV-test negative GE controls: children 0 to18 years, hospitalised due to  AGE  


and laboratory confirmed non-RV (norovirus GE, adenovirus GE, infectious GE 


and colitis, unspecified, other viral enteritis, viral intestinal infection, unspecified 


were included and further analyzed together and designated as ‘‘other GE”. 


Germany1 RV1-


RV5 


 
Adlhoch 2013 


 


Low  


Case control study using data from Mecklenburg-


Western Pomerania mandatory disease 


surveillance system.  


1 July 2010 to 30 June 


2011. 


1015 cases: children 6 to 29 months (born between August 1, 2008 and 


September 30, 2010), AGE (diarrhea or vomiting), with laboratory-confirmed RV 


infection,  living in Mecklenburg-Western, with notification in the mandatory 


disease surveillance system between February 1, 2009 and June 30, 2011. 


922 community controls: General Population in Study Area: children randomly 


selected (representative sample of parents with children born between August 1, 


2008 and September 30, 2010), contacted by telephone and asked to participate 


in an interview about the RV vaccination status and breastfeeding of their 


children, with  parents’ oral consent.  


Guatemala RV1-


RV5 


 
Gastañaduy 2016 


 


High  


Case control study using data from paediatric 


emergency departments and wards of 4 national 


hospitals in Guatemala (2 urban hospitals in the 


capital, Guatemala City, and 1 rural hospital each 


in Cuilapa and Quetzaltenango).  


1 January 2012 to 30 


August 2013. 


213 cases: children visiting the emergency department and/or hospitalised for 


laboratory-confirmed RV diarrhea and age-eligible to receive RV vaccination. 


RV-test negative GE controls: children the same as cases, with the exception of 


having non-RV diarrhea(test-negative) 


657 hospital non-GE controls: children hospitalised for a condition unrelated to 


diarrhea.  


Hong Kong RV1-


RV5 


 
Yeung 2016 


 


Low  


Case control study using data from 6 public 


hospitals (Kwong Wah Hospital, Prince of Wales 


Hospital, Queen Elizabeth Hospital, Queen Mary 


Hospital, Tuen Mun Hospital and United Christian 


Hospital).  


31 October 2014 to 23 


April 2015. 


126 cases: children aged 1 month to 5 years, admitted to public hospitals for 


treatment of AGE (defined as ≥2 episodes of vomiting and/or ≥3 episodes of 


diarrhoea within a 24 h period), who were RV-positive. 


278 RV-test negative GE controls: children the same as cases, with the exception 


that they were RV-negative.  


6.2_Rota


SAGE October 2020 meeting







213                                                                                              Rotavirus vaccine schedules – 2020 update for the WHO [redacted version] 
 


Cochrane Response is operated by The Cochrane Collaboration. Registered in England as a company limited by guarantee No. 03044323 Charity Number 1045921. VAT registration number GB 718 2127 49. Registered office: St Albans House, 57-59 Haymarket, London 


SW1Y 4QX United Kingdom 


Study ID 


Mortality strata 


Study design and data source Study dates No of children and selection criteria 


India RV1-RV5 


 
Jain 2016 


 


High  


Case control study using data from 3 different 


hospitals in Pune, India.  
2013 to 2014. 


239 cases: children aged <5 years of age admitted for AGE, who were RV-positive. 


290 RV-test negative GE controls: children the same as cases, with the exception 


that they were RV-negative.  


Israel RV1-RV5 


 
Muhsen 2010 


 


Low  


Case control study using data from Pediatric 


wards of 3 hospitals in northern Israel: Laniado 


Medical Center in Netanya, Hillel Yaffe Medical 


Center in Hadera and Carmel Medical Center in 


Haifa.  


November 2007 to 


December 2009. 


111 cases: children hospitalised during the study period with diarrhea (defined 


as ≥3 watery stools per 24 h) in a pediatric ward of one of the participating 


hospitals, with laboratory-confirmed RVGE. 


216 RV-test negative GE controls: children the same as cases, with the exception 


that they tested negative for RV (non-RVGE).  


Japan1 RV1-RV5 


 
Araki 2016 


 


Low  


Case control study using data from 6 major 


hospitals with pediatric outpatient departments 


and hospitalisation facilities in Saga (Saga 


University Hospital, Saga-Ken Medical Centre 


Koseikan, Saga National Hospital, Saga Chubu 


Hospital, Ureshino Medical Center, Higashisaga 


Hospital).  


November 2011 to June 


2012 and November 


2012 to June 2013. 


79 cases: children able to receive the RV vaccine who displayed the clinical 


characteristics of AGE, and who tested positive for faecal RV. 


12313 community controls: children able to receive the RV vaccine without AGE 


from the community.  


Japan2 RV1-RV5 


 
Fujii 2017 


 


Low  


Case control study using data from Yuri-Kumiai 


General Hospital, south-western Akita prefecture.  


September 2013 to 


August 2016. 


55 cases: children aged 8 to 59 weeks, hospitalised due to AGE (defined as ≥ 3 


passages of looser-than-usual stool or watery diarrhoea during the preceding 24 


h),who were RV-positive. 


190 RV-test negative GE controls: children the same as cases, with the exception 


that they were RV-negative.  


Japan4 RV1-RV5 


 
Araki 2018 


 


Low  


Case control study using data from 14 medical 


facilities (paediatric outpatient, inpatient, and 


emergency departments) in Saga and Fukuoka 


prefectures. 


1 January 2014 to 31 


May 2014 and 1 January 


to 31 May 2015. 


487 cases: RV-positive children ≥2 months to <3 years, visiting medical facilities 


for AGE (defined as ≥2diarrhoea (looser-than-usual stool or liquid stools or 


frequent stools) during the preceding 24 h or vomiting), stool samples were 


tested for RV via an immunochromatographic assay. 


925 RV-test negative GE controls: children the same as cases, with the exception 


that they were RV-negative.  


Japan5 RV1-RV5 


 
Hoque 2018 


 


Low  


Case control study using data from a pediatric 


clinic located in Shizuoka Prefecture.  


February 2017 to July 


2017. 


45 cases: children aged <12 years, attending the clinic with AGE, who were PCR-


positive for RVA. 


20 RV-test negative GE controls: children the same as cases, with the exception 


that they were PCR-negative for RVA.  
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Japan6 RV1-RV5 
 


Sato 2019 


 


Low 


Cohort study using data from a wide area of 


Hokkaido surrounding Abashiri-Kosei General 


Hospital. 


April to July 2015. 
34 children hospitalized due to RVGE were compared to 1242 non-hospitalized 


children living in the area. 


Japan7 RV1-RV5 


 
Araki 2019 


 


Low  


Case control study using data from 6 pediatric 


outpatient departments in Saga City open during 


weekdays (4 clinics and 2 hospitals).  


4 January 2014 to 31 


May 2014. 


64 cases: children between 2 months and 2 years of age visiting medical facilities 


because of AGE, who were RV-positive. 


RV-test negative GE controls children the same as cases, with the exception that 


they were RV–negative. 


589 hospital non-GE controls: children between 2 months and 2 years of age 


visiting medical facilities because of other medical reasons.  


Japan8 RV1-RV5 
 


Tsugawa 2020 


 


Low 


Cohort study using data from Sapporo paediatric 


clinic. 
2013 to 2016. 135 outpatient paediatric patients with acute RV gastroenteritis. 


Kenya RV1-RV5 


 
Agutu 2017 


 


High  


Case control study using data from Gertrude’s 


Children’s Hospital, Nairobi, Kenya.  


January 2012 to July 


2012. 


94 cases: children aged <5 years presenting with GE at the outpatient 


department or hospitalised, who were RV-positive. 


204 RV-test negative GE controls: children the same as cases, with the exception 


that they were RV-negative.  


Lebanon1 RV1-


RV5 


 
Ali 2016 


 


Medium  


 


Case control study using data from 7 medical 


centers distributed in North, Central, and South 


Lebanon (AUBMC, Hammoud Hospital, Hôtel-Dieu 


de France University Hospital, Makassed Hospital, 


Nini Hospital, Nabatieh Hospital, Rafic Hariri 


University Hospital).  


January 2011 to June 


2013. 


418 cases: children below 5 years of age, hospitalised or admitted to emergency 


department for GE. 


958 controls: test negative controls.  


Lebanon2 RV1-


RV5 


 
Salami 2019 


 


Medium  


Case control study using data from pediatrics 


departments of 3 tertiary care centers (2 


governmental and 1 private) in South Lebanon.  


1 January 2017 to 31 


December 2017. 


80 cases: hospitalised children aged 1 to 60 months old with AGE or diarrhea, 


with RV-positive findings. 


434 RV-test negative GE controls: children the same as cases, with the exception 


that they had RV-negative findings.  
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Portugal RV1-


RV5 


 
Marlow 2015 


 


Low  


Case control study using data from Coimbra 


Children’s Hospital, a regional pediatric tertiary 


care facility.  


2006 to 2012. 


542 cases: children ≥8 weeks old to ≤36 months, clinical presentations to the 


pediatric emergency service with symptoms of AGE, who  tested RV-positive. 


874 RV-test negative GE controls: children the same as cases, with the exception 


that they tested RV-negative.  


South Korea2 


RV1-RV5 


 
Park 2014 


 


Low  


Case control study using data from Inje University 


Sanggye Paik Hospital (tertiary hospital).  


January 2011 to 


December 2012. 


265 cases: paediatric patients >5 years hospitalised for AGE, who were RV-test 


positive. 


731 RV-test negative GE controls: paediatric patients <5 years hospitalised for 


AGE, who were RV-test negative. 


South Korea3 


RV1-RV5 


 
Chung 2015 


 


Low  


Case control study using data from 9 medical 


institutions from 8 provinces (Sanggyepaik 


Hospital, Seoul St. Mary’s Hospital, in South 


Seoul; Incheon St. Mary’s Hospital, in Incheon; St. 


Vincent’s Hospital, in Suwon; Daejeon St. Mary’s 


Hospital, Catholic University of Korea) in Daejeon; 


Wonju.  


October 2012 to 


September 2013. 


91 cases: children ≤5 years seen at hospital for AGE and tested positive for RV. 


181 RV-test negative GE controls: children the same as cases, with the exception 


that they tested negative for RV.  


South Korea4 


RV1-RV5 


 
Yoon 2018 


 


Low  


Case control study using data from the 


Department of Pediatrics, Hanyang University 


Seoul Hospital.  


1 January 2014 to 31 


December 2015. 


29 cases: children <18 years of age admitted with AGE, who were RV-positive. 


474 RV-test negative GE controls: children the same as cases, with the exception 


that they were RV-negative.  


Spain1 RV1-RV5 


 
Martinón-Torres 


2011 


 


Low  


Case control study using data from paediatric 


research network that includes primary, 


emergency and hospital care settings.  


October 2008 to June 


2009. 


151 cases: RV-positive children aged <2 years seeking care because of an AGE 


(defined as ≥3 bowel motions less consistent than usual, whether associated to 


vomiting or not, in a 24 h period), symptoms must have occurred within 7 days of 


enrollment, preceded by a 14-day symptom-free period. 


316 RV-test negative GE controls: children the same as cases, with the exception 


that they were RV-negative.   
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Spain2 RV1-RV5 


 
Castilla 2012 


 


Low  


Case control study using data from Region of 


Navarre, Spain (one tertiary hospital in the main 


city, two small local hospitals – all of them with 


pediatric wards and emergency rooms – and 54 


primary health care centers). 


1 January 2008 to 30 


June 2011. 


756 cases: children aged 3 to 59 months who sought medical care for AGE and for 


whom at least one stool sample had been taken, which was RV-positive. 


6036 RV-test negative GE controls: children the same as cases, with the 


exception that they had a RV-negative stool sample.   


Spain3 RV1-RV5 


 
Bellido-Blasco 


2012 


 


Low  


Case control study using data from Castellón 


public healthcare network, Spain - both 


hospitalized patients and outpatients.  


January 2009 to 


December 2009. 


71 cases: children aged 2 to 35 months with diarrhea and RV as the sole 


organism identified in stools. 


261 RV-test negative GE controls: children aged 2 to 35 months with diarrhea and 


another microorganism as the sole organism identified in stools.  


Spain4 RV1-RV5 


 
Pérez-Vilar 2015 


 


Low 


Cohort study using data from the Spanish Health 


Care System (24 paediatric hospitals) regional 


population-based administrative database. 


January 2007 to June 


2012. 


78,281 children were  included in the cohort. There were 22 probable or 


confirmed rotavirus hospitalizations among children fully vaccinated with RV1, 


20 among children fully vaccinated with RV5, and 768 among non-rotavirus 


vaccinated children. 


Spain5 RV1-RV5 


 
Lopez-Lacort 2016 


 


Low  


Case control study using data from health 


databases of the Valencian Community, hospital 


discharge database, and Vaccination Registry.  


January 2008 to June 


2012. 


2048 cases: children <37 months, hospitalised due to GE or RVGE, who wereRV 


antigen tests positive. 


2571 RV-test negative GE controls: children the same as cases, with the 


exception that they were  RV antigen tests negative.  


Spain6 RV1-RV5 


 
Aristegui 2016 


 


Low  


Cohort study using data from 31 primary care 


centers and 2 emergency services.  


December 2013 to April 


2014. 


199 cases: children ≤3 years of age residing within a specific study area during 


the study period who were seeking medical intervention for AGE and positive 


test result for RV. 


230 RV-test negative GE controls: children the same as cases, with the exception 


that they had a test result for RV.  


Spain7 RV1-RV5 


 
Pérez-Ortín 2019 


 


Low  


Case control study using data from Primary Care 


Paediatrics Clinics served by the Hospital Clínico 


Universitario of Valencia or at the Paediatrics 


Emergency Room of the same hospital.  


January 2013 to 


December 2015. 


133 cases: children ≤ 5 years attending primary care/emergency room with 


RVGE. 


50 controls: healthy matched controls, demographically similar to cases.  
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Taiwan1 RVI-


RV5 


 
Chang 2014 


 


Low  


Case control study using data from 3 hospitals 


located in the northern, middle and southern 


regions of Taiwan (Chang Gung Memorial 


Hospital, Linkou Branch, the Changhua Christian 


Hospital and the Chang Gung Memorial Hospital).  


May 2009 to April 2011. 


184 cases: children aged 8 to 35 months, hospitalised with laboratory-confirmed 


RV AGE. 


RV-test negative GE controls: children age-matched within 1 month of age of the 


case-patient, hospitalised with RV-negative AGE. 


812 hospital non-GE controls: children who were born within 1 month of the 


case-patient’s date of birth and seen for medical care for illnesses unrelated to 


diarrhea in either the outpatient or inpatient setting at the same sentinel 


hospitals.  


Taiwan2 RVI-


RV5 


 
Chung 2017 


 


Low  


Case control study using data from National 


Cheng Kung University Hospital, Taiwan, China.  
July 2014 to June 2016. 


441 cases: children aged <5 years, diagnosed as AGE, admitted to hospital, who 


were RV-positive (EIA). 


333 hospital non-GE controls: asymptomatic, healthy children.  


Taiwan3 RVI-


RV5 


 
Yang 2017 


 


Low  


Case control study using data from Chang Gung 


Memorial Hospital.  


1 March 2015 to 30 June 


2016. 


68 cases: RV-infected cases identifed by monitoring the reception log of stool 


samples that were subjected to RV VP6 antigen detection with an enzyme 


immunoassay kit in the viral laboratory on a daily basis. 


133 hospital non-GE controls: healthy infants or infants who had acute diseases 


other than AGE, searched for among outpatients and healthy infants in the well-


baby clinic.  


Taiwan4 RVI-


RV5 


 
Yu 2018 


 


Low  


Case control study using data from Chang Gung 


Children’s Hospital.  


January 2007 to 


December 2016. 


203 cases: pediatric patients aged <5 years old, with AGE diagnosis (defined as 


acute-onset non-bloody watery diarrhea),  hospitalised  with confirmed RV 


infection. 


634 RV-test negative GE controls: children the same as cases, with the exception 


that they were hospitalised  with other infections/pathogens.  
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USA1 RV1-RV5 


 
Cortese 2013 


 


Low 


Case control study using data from 3 hospitals in 


Atlanta, Georgia (Scottish Rite Children’s Hospital, 


Hughes Spalding Children’s Hospital, and 


Egleston Children’s Hospital), and 2 hospitals in 


Connecticut (Yale-New Haven Children’s Hospital 


in New Haven and Connecticut Children’s Medical 


Center in Hartford).  


January 2010/2011 to 


June 2010/2011. 


89 cases: children presented to the hospital with AGE as the main or one of the 


main reasons for the visit and managed as an emergency department patient, 


short-stay patient, or inpatient,who were eligible to have received at least 1 RV1 


dose 14 days before presentation, by date of birth,and a resident of Connecticut 


or, in Georgia, lived in 1 of 8 metropolitan Atlanta counties or within 40 miles of 


the treating hospital,who were RV-positive. 


RV-test negative GE controls: children the same as cases, with the exception that 


they were RV-negative 


1302 controls per case-subject selected from the Immunization Information 


Systems database, matched on birthdate and residence zip code.  


USA4 RV1-RV5 


 
Tate 2013 


 


Low 


Case control study using data from three New 


Vaccine Surveillance Network sites: Rochester, 


New York; Cincinnati, Ohio; Nashville, Tennessee. 


October 2008 to October 


2009 


158 cases: children <5 years old with AGE (3 loose stools in 24 hours and/or 


vomiting for <10 days) who tested RV-positive (EIA). 


490 RV-test negative GE controls: children the same as cases, with the exception 


that they were RVGE-test negative (EIA). 


518 healthy controls: healthy children <5 years of age who resided in 1 of the 


same 3 study counties and had a well-child visit or an immunization clinic visit at 


a community medical practice. 


USA7 RV1-RV5 


 
Desai 2010 


 


Low  


Case control study using data from Yale New 


Haven Children’s Hospital , in Southern 


Connecticut.  


March 2006 to July 2009. 


42 cases: vaccine-eligible children 8 weeks to 3 years of age, hospitalised due to 


laboratory-confirmed RVGE. 


Non-GE hospital controls: children hospitalised for reasons other than RVGE, 


matched to the cases by age and time of presentation.  


73 community controls: non-hospitalised children matched by age and medical 


practice.  


USA8 RV1-RV5 


 
Eberly 2011 


 


Low  


Cohort study using data from children of US 


military in all regions of the USA admitted for 


RVGE/AGE. The majority of admissions (82.9%) 


were at civilian hospital centers.  


March 2006 (for VE 


analysis) to June 2009. 


Vaccination status was compared in 1908 children with a primary or non-primary 


discharge diagnosis enteritis due to RV (based on ICD-9 code) or nonbacterial GE. 


USA9 RV1-RV5 


 
Payne 2013 


 


Low  


Case control study using data from NewVaccine 


Surveillance Network at 7 medical institutions- 


pediatric hospitals and emergency departments 


in Nashville, Tennessee; Rochester, New York; 


Cincinnati, Ohio; Seattle, Washington; Houston, 


Texas; Kansas City, Missouri; and Oakland, 


California.  


1 November 2009 to 30 


June 2010 and 1 


November 2010 to 30 


June 2011. 


419 cases (60 RV1, 359 RV5): RVGE-positive children <5 years old with diarrhea 


(defined as ≥3 episodes within 24 h) and/or vomiting (≥1 episode within 24 h). 


RV-positive confirmed using EIA and RT-PCR. 


1966 (155 RV1, 1811, RV5) RVGE-test negative controls: children the same as 


cases, with the exception that they were RVGE-test negative.   
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USA10 RV1-RV5 


 
Panozzo 2014 


 


Low 


Cohort study using data from MarketScan 


Research Databases (Truven Health Analytics, 


Inc., Ann Arbor, Michigan) containing data from 


more than 111 million individuals throughout the 


United States with commercial health insurance. 


2007 to 2010. 
Vaccine effectiveness against rotavirus gastroenteritis hospitalizations was 


estimated from a cohort of 905,718 children aged 8-20 months. 


USA11 RV1-RV5 


 
Payne 2015 


 


Low  


Case control study using data from New Vaccine 


Surveillance Network (NVSN); 7 surveillance sites 


(Children’s Mercy Hospitals and Clinics in Kansas 


City, Missouri, UCSF Benioff Children’s Hospital in 


Oakland, California, Texas Children’s Hospital in 


Houston, Texas, Seattle Children’s Hospital in 


Seattle, Washington), Cincinnati Children’s 


Hospital Medical Center in Cincinnati, Ohio, 


Vanderbilt University Medical Center in Nashville, 


Tennessee, and the University of Rochester 


Medical Center in Rochester, New York.  


December 2011 to 


November 2013. 


502 cases (100 RV1, 402 RV5): children <8 years of age hospitalised or visited the 


emergency department with diarrhea (defined as ≥3 episodes within 24 hours) 


and/or vomiting (≥1 episode within 24 hours), who tested positive for RV (EIA). 


Children who received RV1were excluded from RV5 analyses, and vice-versa. 


3363 RV-test negative controls (804 RV1, 2559 RV5): children the same as cases 


with the exception that they tested negative for RV (EIA).  


USA12 RV1-RV5 


 
Immergluck 2016 


 


Low  


Case control study using data from 3 hospitals in 


Atlanta, Georgia (Scottish Rite Children’s Hospital, 


Hughes Spalding Children’s Hospital, and 


Egleston Children’s Hospital).  


23 January 2013 to 30 


June 2013. 


51 cases: children presenting to the hospital with AGE as the main or one of the 


main reasons for the visit and managed as an emergency department patient, 


short-stay patient, or inpatient, who were eligible to have received at least 1 RV1 


dose ≥14 days before presentation and age at evaluation, were resident of 


Georgia, and who were RV-positive. 


69 RV-test negative GE controls: children the same as cases, with the exception 


that they were RV-negative.  


USA13 RV1-RV5 


 
Leshem 2014 


 


Low 


Cohort study using data from Truven Health 


MarketScan Commercial Claims and Encounters 


Database (MarketScan data are derived from 


insurance claims and contain deidentified 


information from various public and private 


health plans. Medicaid recipients are not 


included.) 


1 July 2010 to 30 June 


2011. 


In a cohort of >406,000 vaccinated and unvaccinated children aged ≤5 years, the 


average rate of rotavirus-coded hospitalizations was compared. 


USA14 RV1-RV5 


 
Sederdahl 2015 


 


Low 


Case control study using data from Children's 


Healthcare of Atlanta microbiology laboratory. 
July 2007 to June 2014. 


388 cases: children from 8 months with RV-positive GE. 


892 RV-test negative GE controls: children the same as cases, with the exception 


that they were RV-negative. 
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USA15 RV1-RV5 


 
Mohammed 2015 


 


Low  


Case control study using data from 3 freestanding 


pediatric hospitals’ Emergency Departments in 


Atlanta, Georgia.  


3 seasons: January 2010 


to June 2010, January 


2011 to June 2011, and 


January 2013 to June 


2013. 


199 cases: children whose date of birth was after March 1, 2009 and who were 


evaluated in the emergency department or admitted for hospitalisation 


presenting with symptoms of AGE (defined by having >3 looser than normal 


stools in a 24 h period but <10 overall days of diarrhea), who were RV-positive. 


414 RV-test negative GE controls: children the same as cases, with the exception 


that they were RV-negative.  


USA16 RV1-RV5 


 
Yi 2016 


 


Low  


Case control study using data from 2 tertiary care 


pediatric hospitals in metropolitan Atlanta, 


Georgia.  


July 2012 to June 2013. 


8 cases: children (≤18 years) who had ≥1 episode of vomiting and/or diarrhea, 


with  specimens obtained ≥48 hours after admission, who were RV-positive. 


63 RV-test negative GE controls: children the same as cases, with the exception 


that they were RV-negative.  


USA18 RV1-RV5 


 
Payne 2016 


 


Low  


Case control study using data from the New 


Vaccine Surveillance Network from pediatric 


hospitals and emergency departments in 


Nashville, Tennessee; Rochester, New York; 


Cincinnati, Ohio; Seattle, Washington; Houston, 


Texas; Kansas City, Missouri; and Oakland, 


California.  


1 December 2011 to 30 


November 2013. 


212 cases: RVGE-positive children who exhibited diarrhea (defined as ≥3 


episodes within 24 h) and/or vomiting (≥1 episode within 24 h), RV infections 


confirmed using EIA and RT-PCR, vaccine-eligible children who had reached the 


maximum recommended age for completion of the vaccine series (ie, 8 months 


and older). 


578 RV-test negative GE controls: children the same as cases, with the exception 


that they were RVGE-negative (EIA and RT-PCR).   


USA19 RV1-RV5 


 
Parker 2017 


 


Low  


Case control study using data from 3 hospitals in 


Atlanta, Georgia (Hughes Spalding Children’s 


Hospital, Egleston Children’s Hospital, and 


Scottish Rite Children’s Hospital).  


3 seasons: 1 January 


2010 to 30 June 2010, 1 


January 2011 to 30 June 


2011, and 1 January 


2013 to 30 June 2013 


215 cases: children diagnosed with AGE (defined as ≥3 looser than normal stools 


within a 24 h period and diarrhea <10 days at time of enrollment), managed as 


an emergency department patient, short-stay patient, or inpatient, who were RV 


test-positive. 


477 RV-test negative GE controls: children the same as cases, with the exception 


that they were RV test-negative.  


USA20 RV1-RV5 


 
Sederdahl 2017 


 


Low  


Case control study using data from 2 


metropolitan pediatric hospitals in Georgia.  
July 2007 to June 2015. 


596 cases: children ≥6 weeks of age who matched to ≥1 control, who tested for 


RV >14 days after receipt of vaccine, and received care as an inpatient or in the 


emergency department. 


RV-test negative GE controls: RV test–negative children who matched to a case 


±30 days of date of birth and date of RV testing.  


USA21 RV1-RV5 


 
Lopman 2018 


 


Low 


Cohort study using data from Truven Health 


MarketScan Commercial Claims and Encounters 


Database.  


2001 to 2014. Among 2.9 million children, 2,774 rotavirus hospitalizations were analysed. 
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USA22 RV1-RV5 


 
Getachew 2018 


 


Low 


Cohort study using data from Truven Health 


MarketScan Commercial Claims and Encounters 


Database. 


2001 to 2015. 
In a cohort of >1,124,000 children 3 to 23 months of age rotavirus-coded 


hospitalizations were analysed. 


USA24 RV1-RV5 


 
Payne 2019 


 


Low  


Case control study using data from 7 pediatric 


medical institutions(Seattle Children’s Hospital in 


Washington, University of Rochester School of 


Medicine and Dentistry in New York, Monroe 


Carrell Jr Children’s Hospital at Vanderbilt in 


Nashville, Tennessee, Texas Children’s Hospital in 


Houston, Cincinnati Children’s Hospital Medical 


Center in Ohio, Children’s Mercy in Kansas City, 


Missouri, and UCSF (University of California, San 


Francisco) Benioff Children’s Hospital Oakland.  


1 November 2009 to 30 


June 2016. 


1193 cases: children <5 years old hospitalised or visiting the emergency 


department with AGE, [defined as diarrhea (3 episodes within 24 h) and/or 


vomiting (1 episode within 24 h)], with confirmed positive test result for RV (EIA). 


9620 RV-test negative GE controls: children the same as cases, with the 


exception that they had a  confirmed negative test result for RV (EIA).  


USA26 RV1-RV5 


 
Wikswo 2019 


 


Low  


Case control study using data from Vanderbilt 


University School of Medicine in Nashville, 


Tennessee), University of Rochester School of 


Medicine and Dentistry in New York, Cincinnati 


Children’s Hospital Medical Center in Ohio, Texas 


Children’s Hospital in Houston, Seattle Children’s 


Hospital in Washington, Children’s Mercy Hospital 


and Clinics in Kansas City, Missouri, and 


Children’s Hospital and Research Center Oakland 


in California.  


December 2011 to June 


2016. 


829 cases: children aged >14 days but <11 years who were hospitalised or seen in 


an emergency department for AGE (defined as ≥3 episodes of diarrhea in 24 


hours and/or ≥1 episode of vomiting) within the previous 10 days, who  tested 


positive for RV by EIA. 


8858 RV-test negative GE controls: children the same as cases, with the 


exception that they tested negative for RV by EIA.  


RotaTeq (RV5) 


Australia RV5 


 
Field 2010 


 


Low  


Cohort study using data from population vaccine 


coverage, hospitalisation data, and individual 


vaccination status were obtained from routinely 


collected, publicly funded state- and nationally 


based data sets.  


1 January, 2008 to 31 


December, 2008. 


29 cases: RV test-positive GE children hospitalised with a rotavirus ICD10-AM 


code in any field (primary or secondary diagnosis), eligible for RV5 vaccination 


(date of birth from May 1, 2007, to April 30, 2008, minimum age 35 weeks). 


350 RV-test negative GE controls: children the same as cases, with the exception 


that they had RV test-negative GE. 


51,472 non-hospitalised community controls, eligible for RV5 vaccination (date 


of birth from May 1, 2007 to April 30, 2008, minimum age 35 weeks).  
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Burkina Faso 


RV5 


 
Bonkoungou 2018 


 


High  


Case control study using data from pediatric 


emergency department and wards at 3 urban 


hospitals (Hôpital du District de Bogodogo, Centre 


Hospitalier Yalgado Ouédraogo & Centre 


Hospitalier Pédiatrique Charles De Gaulle in 


Ouagadougou) and 1 rural hospital (Centre 


Hospitalier Régional de Gaoua in Gaoua, South-


Western Region).  


December 2013 to 


February 2017. 


203 cases: children with AGE, 6 months to 5 years age, age-eligible to have 


received rotavirus vaccine, and who had laboratory-confirmed RV-positive, 


requiring hospital admission or intravenous fluid rehydration. 


667 RV-test negative GE controls: children the same as cases, with the exception 


that they were  laboratory-confirmed RV-negative.  


Finland4 RV5 


 
Vesikari 2013 


 


Low 


Cohort study using data from the paediatric 


departments of the University Hospitals of 


Tampere and Oulu. 


December 2009 to 


August 2012. 


493 children <16 years of age living on a permanent basis in the catchment areas 


of the hospitals and admitted for AGE and tested for RV (ELISA). 


Finland5 RV5 


 
Hemming-Harlo 


2016 


 


Low 


Cohort study using data from Tampere University 


Hospital. 


September 2012 to 


August 2014. 


348 children under 16 years of age seen in the emergency room or admitted to a 


pediatric ward for AGE and tested for RV. 


Finland6 RV5 


 
Hemming-Harlo 


2017 


 


Low  


Case control study using data from pediatric 


wards of Tampere University Hospital and Oulu 


University Hospital.  


1 December 2009 to 31 


August 2013. 


17 cases: children who were age eligible for the National Immunization 


Programme (NIP), with symptoms of AGE, and stool sample tested positive for 


wild-type RV (wtRV) by both RT-PCR and ELISA. 


117 RV-test negative GE controls: children the same as cases, with the exception 


they their stool sample tested negative for wild-type RV (wtRV) by both RT-PCR 


and ELISA.  


Iraq RV5 


 
Azeez 2017 


 


High  


Case control study using data from Raparin 


Pediatric Hospital, Erbil.  


January 2014 to August 


2014. 


191 cases: children aged from 1 month to 5 years  complaining from severe 


watery diarrhea (defined as passed watery or loose stools >3 times per day for >3 


days), attending hospital, who were CerTest RV-positive. 


209 RV-test negative GE controls: children the same as cases, with the exception 


that they were CerTest RV-negative.  


Israel1 RV5 


 
Leshem 2016 


 


Low  


Case control study using data from Soroka 


University Medical Center (SUMC) in southern 


Israel.  


January 2011 to March 


2013. 


185 cases: children aged <5 years; hospitalised or visiting the emergency 


department with AGE symptoms whose fecal sample tested positive for RV. 


329 RV-test negative GE controls:  children the same as cases, with the exception 


that they had a fecal sample that tested negative for RV.  


6.2_Rota


SAGE October 2020 meeting







223                                                                                              Rotavirus vaccine schedules – 2020 update for the WHO [redacted version] 
 


Cochrane Response is operated by The Cochrane Collaboration. Registered in England as a company limited by guarantee No. 03044323 Charity Number 1045921. VAT registration number GB 718 2127 49. Registered office: St Albans House, 57-59 Haymarket, London 


SW1Y 4QX United Kingdom 


Study ID 


Mortality strata 


Study design and data source Study dates No of children and selection criteria 


Israel2 RV5 


 
Muhsen 2018 


 


Low  


Case control study using data from 3 hospitals in 


northern Israel (hospital-based active 


surveillance): Hillel Yaffe in Hadera, Carmel in 


Haifa, and Laniado in Netanya.  


November 2007 to 


February 2016. 


98 cases: children with a confirmed RV-positive test in their stool. 


628 RV-test negative GE controls: children who tested negative for rotavirus.  


Israel3 RV5 


 
Bercovich 2019 


 


Low  


Case control study using data from 3 hospitals in 


northern Israel: Hillel Yaffe in Hadera, Laniado in 


Netanya and Carmel in Haifa.  
2011 to 2015. 


96 cases: children hospitalised with diarrhea (defined as ≥3 watery stools during 


a 24 h period), who werepositive for RV antigenin stool samples using 


immunochromatography. 


607 RV-test negative GE controls: children the same as cases, with the exception 


that they were negative for RV antigenin stool samples using 


immunochromatography.  


Nicaragua2 RV5 


 
Patel 2009 


 


High  


Case control study using data from 4 hospitals 


selected by the ministry on the basis of high 


admission census and absence of ongoing 


rotavirus surveillance (1 urban hospital in the 


capital city of Managua and 3 semiurban hospitals 


in Jinotepe, Masaya, and Matagalpa).  


June 2007 to June 2008. 


285 cases: children age-eligible to receive RV5 (born after August 26, 2006), who 


were admitted or required intravenous hydration, with laboratory-confirmed 


rotavirus diarrhea. 


1528 community and hospital controls: neighbourhood controls: interviewers 


visited homes to the left and right of the case home until 3 controls age-matched 


to each case [matched to the case’s date of birth (±30 days)]. 


hospital controls: children seeking care at the emergency department or 


outpatient clinic or admitted to the same hospital as the case for an acute illness 


unrelated to diarrhea or a vaccine-preventable condition.  
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Nicaragua3 RV5 


 
Mast 2011 


 


High  


Case control study using data from 6 government 


hospital study sites in the more populous western 


regions of Nicaragua were located in the cities of 


León, Estelí, Chinandega, Granada, and the 


capital city of Managua (2 sites).  


12 February 2007 to 9 


October 2009. 


300 cases: children living in the study area for more than 1 month, with AGE 


diagnosis, who hadwild-type rotavirus antigen detected in stool samples (RV-


positive), and who were born on or after August 4, 2006. 


851 community controls: age-matched by ±60 days from the date of birth of 


case and who were age-eligible to have received at least 1 dose of RV5 (eg, born 


on/after August 4, 2006), and currently residing in the same neighborhood as the 


case. 


Hospital controls: hospitalised or examined in emergency room at the same 


hospital as the case-subject, admitted/examined in emergency room as close as 


possible to the same time period as the case, age-matched by ±60 days from 


date of birth of case and age-eligible to have received at least 1 dose of RV5 (eg, 


born on/after August 4, 2006), and diagnosed with an acute nondiarrheal 


infectious disease. 


RV-negative controls: presentation with AGE in the rotavirus surveillance 


component of the study and stool samples that tested negative for RV antigen, 


age-matched (±60 days) and sampled from the study surveillance database.  


Nicaragua4 RV5 


 
Patel 2012 


 


High  


Case control study using data from 4 community 


hospitals (1 hospital in the capital city of Managua 


and hospitals in Jinotepe, Masaya, and 


Matagalpa).  


July 2007 to June 2010. 


1016 cases: children who were admitted or treated in the emergency 


department with intravenous hydration for laboratory-confirmed rotavirus 


diarrhea and were born after August 26, 2006. 


4930 RV-negative diarrhea controls: children who were enrolled during the 


surveillance for rotavirus diarrhea but tested negative for rotavirus by EIA.  


5627 non-diarrhea controls: hospital and neighborhood controls (matched to 


case’s date of birth): hospital controls were children seeking care at the 


emergency department or outpatient clinic or admitted to the same hospital as 


the case for an acute illness unrelated to diarrhea or a vaccine preventable 


condition; neighborhood controls were enrolled on a weekly basis during all 3 


surveillance years; interviewers visited homes to the left and right of the case 


home until 3 controls were identified.  


Nicaragua6 RV5 


 
Patel 2016 


 


High  


Case control study using data from 4 hospital 


emergency departments in different cities across 


Nicaragua; sentinel surveillance established by 


the Ministry of Health.  


July 2007 to June 2010. 


1178 cases: children age-eligible for vaccine (ie, those born after August 2006). 


with laboratory confirmed RVGE (defined as ≥3 loose stools in a 24  


h period and with onset <14 days prior to the hospital visit). 


4927 RV-test negative GE controls: children born after 26 August 2006. with AGE 


(defined as ≥3 loose stools in a 24 h period and with onset <14 days prior to the 


hospital visit), who were admitted or treated in the emergency department with 


intravenous hydration, and were negative for RV.  
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Nicaragua7 RV5 


 
Becker-Dreps 2011 


 


High  


Case control study using data from 6 government-


administered primary care clinics in León, 


Nicaragua.  


April 2008 to March 


2009. 


11 cases: children aged 10 weeks to 36 months, with an onset of diarrhea within 


14 days before the clinic visit, who were RV-positive. 


331 RV-test negative GE controls: children the same as cases, with the exception 


that they were RV-negative/ other pathogens.  


Nicaragua8 RV5 


 
Bucardo 2012 


 


High  


Case control study using data from the emergency 


department or pediatric room atVictoria Motta 


Hospital in Jinotega, in Northern Nicaragua.  


April 2010 to August 


2010. 


14 cases: children ≤ 5 years of age, with acute diarrhea clinically evaluated by 


pediatricians or general practitioners following the protocol for integrated 


management of childhood illness, and who were RV-positive. 


81 RV-test negative GE controls: children the same as cases, with the exception 


that they were RV-negative (non-RV diarrhea).  


Nicaragua9 RV5 


 
Bucardo 2014 


 


High  


Case control study using data from the pediatric 


wards and emergency rooms from main hospitals 


of Leon and Jinotega, Nicaragua (Hospital Escuela 


‘‘Oscar Danilo Rosales and Victoria Motta). 


Community children were outpatients consulting 


for diarrhea at two clinics of Leon.  


September 2009 to 


October 2010. 


18 cases: children  <5 years of age, evaluated by pediatricians (hospital) or 


general practitioners (community), with  acute diarrhea and RV confirmed. 


266 community and hospital controls: children  <5 years of age, evaluated by 


pediatricians (hospital) or general practitioners (community), with acute 


diarrhea and other viral pathogens or no viral agents identified.  


Rwanda RV5 


 
Tate 2016 


 


High  


Case control study using data from 8 sentinel 


district hospitals and 10 associated health centers 


located throughout the country.  


September 2012 to May 


2015. 


38 cases: children born between 15 January 2012 and 15 April 2012 (ie, were 7–


18 weeks of age when rotavirus vaccine was introduced in May 2012) who 


presented with a diarrheal illness to a participating surveillance health facility 


and had a stool specimen that tested positive for rotavirus by enzyme 


immunoassay (EIA). 


125 RV-test negative GE controls:  children the same as cases, with the exception 


that they had a stool specimen that tested negative for RV by EIA.  


USA9 RV5 


 
Boom 2010a 


 


Low  


Case control study using data from Texas 


Children’s Hospital.  


February 2008 to June 


2008. 


90 cases: children 15 days through 23 months of age with symptoms of AGE 


(defined as diarrhea and/or vomiting), who wereRV-positive. 


115 RV-test negative GE controls: children the same as cases, with the exception 


that they were RV-negative. 


228 non-GE hospital controls: children 15 days through 23 months of age with 


symptoms of acute respiratory infection.  


Up to 10 community controls per case:  children matched to case patients 


according to date of birth (±30 days) and zip code of residence were selected 


from the Houston-Harris County Immunisation Registry.  
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USA11 RV5 


 
Cortese 2011 


 


Low  


Case control study using data from electronic 


immunization information systems from 


Minnesota, Georgia, and Connecticutand in the 


Emerging Infections Program Network as a source 


of immunization data and 1 of 2 control groups.  


2007 to 2009. 


504 cases: vaccine-eligible children who presented to hospitals or emergency 


departments with gastroenteritis (ICD-9 codes) and had RV antigen detected in 


stool. 


569 RV-test negative GE controls: children with GE who tested negative for RV 


Community controls: children from the immunization information system 


matched by zip code and birth date.  


USA12 RV5 


 
Donauer 2013 


 


Low  


Case control study using data from 3 surveillance 


sites [University of Rochester Medical Center 


(Monroe County, New York), Cincinnati Children’s 


Hospital Medical Center (Hamilton County, Ohio), 


Vanderbilt University Medical Center (Davidson 


County, Tennessee)] ; 21 primary care pracices in 


Rochester, 39 in Cincinnati, and 16 in Nashville.  


2 rotavirus seasons: 


December 2006 to June 


2007 and December 


2007 to June 2008.  


76 cases: Non-immunocompromised children aged <3 yearss, with laboratory-


confirmed rotavirus-related hospitalisation or emergency department visit; birth 


on or after April 1, 2006, and age of ≥52 days at symptom onset (old enough to 


have received one dose of RV5 with two weeks for an immune response). 


743 community controls: children registered with primary care practices in each 


of the three counties, who were county residents, active members of their 


practice (≥1 visit during the first seven months of life), have a date of birth on or 


after April 1, 2006 and not be immunocompromised.  


USA13 RV5 


 
Guh 2011 


 


Low  


Case control study using data from the 


Immunization Registry and Tracking Systems in 


Connecticut. Data selected from Yale New Haven 


Children’s Hospital and Connecticut Children’s 


Medical Center in Hartford.   


July 2006 to December 


2008. 


56 cases: infants aged ≥2 months but <3 years who had a positive stool test for 


rotavirus antigen and were hospitalised at either hospital for GE. 


270 community controls: children matched to each case patient by birth date 


(within 14 days) and town of residence. After matching by town, control subjects 


were selected using the closest qualifying matches by birth date.  


USA14 RV5 


 
Nolan 2012 


 


Low 


Cohort study using data from 33 primary care 


paediatric practices in Philadelphia, 


Pennsylvania. 


1 December 2006 to 31 


May 2007 and 1 January 


2008 to 30 June 2008. 


Primary care AGE office visits, telephone calls, and episodes were recorded for 


24,679 children <24 months of age. 


USA15 RV5 


 
Staat 2011 


 


Low  


Case control study using data from inpatient and 


emergency department settings in 3 surveillance 


sites (University of Rochester Medical Center, 


Cincinnati Children’s Hospital Medical Center, and 


Vanderbilt University Medical Center).  


3 rotavirus seasons: 1 


December, 2006-30 


June, 2007, 1 December, 


2007-30 June 30, 2008, 


and 1 December, 2008-


to 30 June, 2009. 


183 cases: children aged 2 months to 4 years with laboratory-confirmed RV-


positive AGE of 10 ≤ days’ duration, hospitalised or seen in the emergency 


department. 


RV-test negative GE: children the same as cases, with the exception that they 


were laboratory-confirmed RV-negative AGE  


675 hospital non-GE controls: children aged 2 months to 5 years with acute 


respiratory infection of 14 ≤ days’ duration, hospitalised or seen in the 


emergency department (recruitment max age different than for AGE/RVGE 


children, but subsequently matched for age for analysis).  
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USA16 RV5 


 
Wang 2013 


 


Low 


Cohort study using health insurance claims data 


from a proprietary research database built from 


electronically captured provider, facility and 


pharmacy claims of a large US health insurer. 


2007 and 2008 rotavirus 


seasons (January 1 to 


May 31). 


Cases of RVGE and all-cause GE resulting in medical care encounters in those 


who received RV5 (42,306) and a concurrent group who received diphtheria-


tetanus-acellular pertussis, but not RV5 (28,417) were recorded. 


USA17 RV5 


 
Wang 2010 


 


Low 


Cohort study using data from electronically 


captured provider, facility, and pharmacy claims 


of UnitedHealth Group-affiliated health plans, 


geographically diverse across the United States 


2007 and 2008 rotavirus 


seasons (January 1 to 


May 31). 


Cases of RVGE and all-cause AGE resulting in medical care encounters were 


identified in 33,140 RV5-vaccinated infants and 26,167 infants that received 


diphtheria-tetanus-acellular pertussis, but not RV5. 


USA18 RV5 


 
Boom 2010b 


 


Low  


Case control study using data from Texas 


Children’s Hospital.  


February 2008 to June 


2008 and March 2009 to 


June 2009. 


98 cases: children age-eligible to have received RV5 (15 days to 23 months of age 


in 2008 and 15 days to 35 months of age in 2009) with symptoms of AGE (defined 


as AGE >1 episode of vomiting and/or >3 loose stools), consented for enrollment, 


who were RV-positive. 


378 RV-test negative GE and hospital controls: children the same as cases, with 


the exception that they were RV-negative; children age-eligible to have received 


RV5 (15 days to23 months of age in 2008 and 15 days to 35 months of age in 


2009), consented for enrollment, with symptoms of acute respiratory infection. 
AGE: Acute gastroenteritis; BCG = Bacillus Calmette–Guérin vaccine; BRV-PV = pentavalent human-bovine reassortant rotavirus vaccine; DTaP, DTPa = diphtheria, tetanus, and acellular pertussis vaccine; 


DTP = diphtheria, tetanus toxoids and pertussis vaccine; DTwP = Diphtheria and tetanus toxoids and whole-cell pertussis vaccine; DTP-HB-Hib = diphtheria, tetanus toxoids and pertussis + hepatitis B + 


haemophilus influenzae type b vaccine; EIA: Enzyme Immunoassay; ELISA: enzyme-linked immunosorbent assay; EPI = Expanded Programme on Immunisation; GE: Gastroenteritis; HB, Hep B = hepatitis B 


vaccine; Hib = Haemophilus influenzae type b; HRV = human rotavirus vaccine; IPV = inactivated polio vaccine ; OPV = oral polio vaccine; RT-PCR: Reverse transcription-polymerase chain reactions; RV: 


Rotavirus; RVGE: Rotavirus Gastroenteritis; sIPV = sabin inactivated poliovirus vaccine. 
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4.2 Risk of bias assessments of included studies 


4.2.1 Summary of Risk of bias assessments for RCTs 


The Cochrane Risk of Bias tool was used for assessing the risk of bias for RCTs.  


Study ID 


Random 


sequence 
generation 
(selection bias) 


Allocation 


concealment 
(selection bias) 


Blinding of 


participants and 
personnel 
(performance bias) 


Blinding of 


outcome 
assessment 
(detection bias) 


Incomplete 


outcome data 
(attrition bias) 


Selective 


reporting 
(reporting 
bias) 


Other 
bias 


Bangladesh1 RV1 Low Low Low Low Low Low Unclear 


Bangladesh2 RV1 Low Low High Low Low Low Low 


Bangladesh3 RV1 Unclear Unclear High High Low Unclear Low 


Bangladesh4 RV1 Low Low High Low Unclear Low Low 


China1 RV1 Low Low Low Low Low Low Low 


China2 RV1 Low Low Low Low Low Low Low 


China3 RV1 Low Low Low Low Low Low Low 


Dominican Republic RV1 Low Low Low Low Low Low Unclear 


East Asia RV1 Low Low Low Low Low Low Unclear 


Europe1 RV1 Low Low Low Low Low Unclear Unclear 


Europe2 RV1 Low Low Low Low Low Low Unclear 


Finland1 RV1 Low Low Unclear Unclear Low Low Unclear 


Finland2 RV1 Low Low Low Low Low Low Unclear 


Finland3 RV1 Low Low Low Low Low Low Unclear 


Ghana1 RV1 Low Unclear High Unclear Low Low Low 


India1 RV1 Low Low Low  Low Low Unclear 


India3 RV1 Low Unclear Low Low Unclear Unclear Unclear  


Japan1 RV1 Low Low Low Low Low Low Unclear 


Japan6 RV1 Unclear Unclear High High Low Low Low 


Latin America and Finland RV1 Low Low Low Low Low High Unclear 


Latin America1 RV1 Low Low Low Low Low High Unclear 


Latin America2 RV1 Low Low Low Low Low Low Unclear 


Latin America3 RV1 Low Low Low Low Low Low Unclear 


Malawi1 RV1 Low Low Low Low Low Low Unclear 


Pakistan RV1 Unclear Unclear High High Low Low Low 
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Study ID 


Random 


sequence 
generation 


(selection bias) 


Allocation 


concealment 
(selection bias) 


Blinding of 


participants and 
personnel 


(performance bias) 


Blinding of 


outcome 
assessment 


(detection bias) 


Incomplete 


outcome data 
(attrition bias) 


Selective 


reporting 
(reporting 


bias) 


Other 
bias 


Panama1 RV1 Low Low Low Low Low Low Unclear 


Philippines1 RV1 Unclear Unclear Unclear  Unclear Low Low Unclear 


Philippines2 RV1 Low Low Low Low Low Low Unclear 


Russia RV1 Low Low Low Low Low Low Low 


Singapore1 RV1 Low Low Low Low Low Low Unclear 


South Africa and Malawi RV1 Low Low Low Low Low Low Unclear 


South Africa1 RV1 Low Low Unclear Unclear Low Low Unclear 


South Africa2 RV1 Low Unclear Low Low Low Low Unclear 


South Africa3 RV1 Low Low Low  Low Low Low Unclear 


South Africa4 RV1 Low Low Low Low Low Low Unclear 


South Korea1 RV1 Low Low Low Low Low Low Low 


South Korea3 RV1 Low Low Low Low Unclear Low Low 


Thailand1 RV1 Low Low High High Low Low Unclear 


USA and Canada RV1 Low Low Low Low Low Unclear Unclear 


USA1 RV1 Unclear Unclear Unclear Unclear Unclear Unclear Unclear 


USA2 RV1 Low Low Unclear Unclear Low Low Unclear 


USA3 RV1 Low Low High High Low Low Low 


Vietnam RV1 Low Low Low Low Low Unclear Unclear 


USA2 RV1-RV5 Low Unclear High High Unclear Unclear Low 


Africa RV5 Unclear Unclear Unclear Unclear Low Unclear Unclear 


Bangladesh RV5 Low Low Low Low Low Low Low 


China1 RV5 Low Low Low Low Low Unclear Unclear 


China2 RV5 Unclear Unclear Unclear Unclear Low Low Unclear 


China3 RV5 Unclear Unclear Unclear Unclear Low Low Unclear 


China4 RV5 Unclear Unclear Low Low Low Unclear Unclear 


Europe and the Americas RV5 Low Low Low Low Low Low Unclear 


Europe RV5 Low Low Low Low Low High Unclear 


Finland and USA RV5 Low Low Low Low Low High Unclear 


Finland1 RV5 Low Low Low Low Unclear High Unclear 
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Study ID 


Random 


sequence 
generation 


(selection bias) 


Allocation 


concealment 
(selection bias) 


Blinding of 


participants and 
personnel 


(performance bias) 


Blinding of 


outcome 
assessment 


(detection bias) 


Incomplete 


outcome data 
(attrition bias) 


Selective 


reporting 
(reporting 


bias) 


Other 
bias 


Finland2 RV5 Unclear Unclear High High Low Low Low 


Ghana RV5 Low Low Low Low Low Low Low 


India1 RV5 Low Low High Low Low Low Low 


Japan1 RV5 Low Low Low Low Low Unclear Low 


Japan2 RV5 Unclear Unclear High Unclear Low Low Unclear 


Kenya RV5 Low Low Low Low Low Low Low 


Latin America RV5 Unclear Unclear High Unclear Low Low Low 


Mali1 RV5 Low Low Low Low Low Low Low 


Mali2 RV5 Low Unclear High High Low Low Low 


South Korea1 RV5 Low Low Low Low High High Unclear 


USA1 RV5 Unclear Unclear Low Low Unclear High High 


USA2 RV5 Unclear Unclear Low Low Unclear High Unclear 


USA4 RV5 Low Low Low Low Unclear Unclear Unclear 


Vietnam RV5 Low Low Low Low Low Low Low 


India2 SIIL Unclear Unclear Unclear Unclear High Low Unclear 


India3 SIIL Unclear Unclear Unclear Unclear High Low Unclear 


India1 SIIL Unclear Unclear Unclear Unclear High Low Unclear 


Niger SIIL Low Low Low Low Low Low Low 


India4 SIIL Low Low Low Low Low Low Low 


India SIIL-RV1 Low Low High High Low Low Low 


India1 VAC Low Low Low Low Low Low Low 


India2 VAC Low Low Low Unclear Low Low Low 


India3 VAC Low Low Low Low Low Low Low 


India4 VAC Low Low Low Low Low Low Low 


India VAC-RV1 Low Low High High Low Low Low 


Vietnam VIN Unclear Unclear Low Low Low Low Unclear 
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4.2.2 Summary of risk of bias assessments for observational studies assessing mortality, safety, and intussusception 


The Cochrane Risk Of Bias In Non-randomized Studies - of Interventions (ROBINS-I) was used to assess the risk of bias in observational studies. When we considered the 


bias due to confounding to be “serious” or “critical”, the overall risk of bias for the study was also considered “serious” or “critical” and other domains were not 


assessed (triage method). 


Study ID 


Design 


Bias due to 


confounding 
Selection bias 


Bias in 


measurement 


of 


intervention 


Bias due to 


departure from 


intervention 


Incomplete 


outcome data 


(bias due to 


missing data) 


Bias in 


measurement 


of outcomes 


Bias in the 


selection of 


the reported 


result 


Overall Risk of bias 


Africa RV1 


Self-controlled case series 
Low Low Low Low Moderate Low Low Moderate 


Australia3 RV1-RV5 


Cohort 
Critical - - - - - - Critical 


Australia6 RV1-RV5 


Self-controlled case series 
Low Moderate Low No information Low Low Low Moderate 


Bolivia5 RV1 


Historical control 
Serious - - - - - - Serious 


Botswana1 RV1 


Historical control  
Critical - - - - - - Critical 


Brazil and Mexico RV1 


Case-control 
Low Low Low No information Low Low Low Low 


Brazil2 RV1-RV5 


Historical control 
Critical - - - - - - Critical 


Brazil2 RV1 


Historical control 
Moderate Low Low Moderate Low Low Low Moderate 


Brazil4 RV1 


Historical control 
Low Low Moderate No information Moderate Low Low Moderate 


Brazil10 RV1 


Historical control 
Serious - - - - - - Serious 


Canada RV5 


Non-comparative  
Critical - - - - - - Critical 


Canada3 RV1 


Historical control 
Serious - - - - - - Serious 


China1 LLR 


Case-control 
Moderate Low Low Moderate Low Low Low Moderate 


China2 LLR 


Case-control 
Moderate Low Low No information Low Low Low Moderate 
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Study ID 


Design 


Bias due to 


confounding 
Selection bias 


Bias in 


measurement 


of 


intervention 


Bias due to 


departure from 


intervention 


Incomplete 


outcome data 


(bias due to 


missing data) 


Bias in 


measurement 


of outcomes 


Bias in the 


selection of 


the reported 


result 


Overall Risk of bias 


China3 LLR 


Case-control 
Low Low Moderate Moderate Moderate Low Low Moderate 


Fiji RV1 


Historical control 
Serious - - - - - - Serious 


Finland3 RV5 


Self-controlled case series 
Low Low No information No information Low Low Low Moderate 


France1 RV5 


Non-comparative 
Critical - - - - - - Critical 


Germany4 RV1-RV5 


Cohort 
Critical - - - - - - Critical 


India5 VAC 


Self-controlled case series, case 


control 


Low Low Low Low Moderate Low Low Moderate 


India6 VAC 


Self-controlled case series 
Low Low Low Low Moderate Low Low Moderate 


Ireland RV1 


Historical control 
Serious - - - - - - Serious 


Japan3 RV1 


Cohort 
Critical - - - - - - Critical 


Latin America1 RV1-RV5 


Cohort 
Serious - - - - - - Serious 


Latin America2 RV1-RV5 


Historical control 
Serious - - - - - - Serious 


Malawi4 RV1 


Cohort, historical control 
Moderate Low Serious Moderate Moderate Moderate Low Serious 


Mexico1 RV1 


Historical control 
Critical - - - - - - Critical 


Mexico2 RV1 


Self-controlled case series 
Critical - - - - - - Critical 


Mexico4 RV1 


Historical control 
Critical - - - - - - Critical 


Mexico RV1-RV5 


Historical control 
Critical - - - - - - Critical 
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Study ID 


Design 


Bias due to 


confounding 
Selection bias 


Bias in 


measurement 


of 


intervention 


Bias due to 


departure from 


intervention 


Incomplete 


outcome data 


(bias due to 


missing data) 


Bias in 


measurement 


of outcomes 


Bias in the 


selection of 


the reported 


result 


Overall Risk of bias 


Mexico8 RV1-RV5 


Historical control 
Critical - - - - - - Critical 


Multinational RV1 


Non-comparative 
Critical - - - - - - Critical 


Multinational RV5 


Self-controlled case series 
Low Low Moderate No information Moderate Serious Low Serious 


New Zealand RV5 


Historical control 
Serious - - - - - - Serious 


Nicaragua1 RV5 


Historical control 
Critical - - - - - - Critical 


Panama2 RV1 


Historical control 
Critical - - - - - - Critical 


Singapore1 RV1-RV5 


Historical control 
Critical - - - - - - Critical 


Singapore2 RV1 


Self-controlled case series 
Low Low Low No information Low Low Low Moderate 


South Africa7 RV1 


Self-controlled case series, case 


control 


Low Low Low Low Low Low Low Low 


South Korea3 RV5 


Cohort 
Critical - - - - - - Critical 


UK1 RV1 


Historical control 
Critical - - - - - - Critical 


UK2 RV1 


Self-controlled case series 
Low Low Low No information Low Low Low Moderate 


UK3 RV1 


Non-randomised comparative 
Critical - - - - - - Critical 


USA10 RV5 


Non-randomised comparative 
Serious - - - - - - Serious 


USA3 RV1-RV5 


Non-comparative 
Critical - - - - - - Critical 


USA5 RV1 


Self-controlled case series 
Low Low Low No information Moderate Low Low Moderate 
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Study ID 


Design 


Bias due to 


confounding 
Selection bias 


Bias in 


measurement 


of 


intervention 


Bias due to 


departure from 


intervention 


Incomplete 


outcome data 


(bias due to 


missing data) 


Bias in 


measurement 


of outcomes 


Bias in the 


selection of 


the reported 


result 


Overall Risk of bias 


USA5 RV1-RV5 


Cohort 
Moderate Low Low No information Low Low Low Moderate 


USA5 RV5 


Cohort 
Critical - - - - - - Critical 


USA6 RV1-RV5 


Self-controlled case series 
Low Moderate Low No information Low No information Low Moderate 


USA6 RV5 


Non-randomised comparative 
Critical - - - - - - Critical 


USA7 RV5 


Non-randomised comparative 
Serious - - - - - - Serious 


USA8 RV1 


Cohort 
Moderate Serious Low Low Low Low Low Serious 


USA8 RV5 


Non-comparative 
Critical - - - - - - Critical 


USA23 RV1-RV5 


Cohort 
Serious - - - - - - Serious 


USA25 RV1-RV5 


Historical control 
Critical - - - - - - Critical 


Venezuela1 RV1 


Historical control 
Critical - - - - - - Critical 


Venezuela2 RV1 


Historical control 
Critical - - - - - - Critical 


Yemen RV1 


Historical control 
Moderate Low Moderate No information Low Low Low Moderate 
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4.2.3 Risk of bias assessments for case control studies assessing effectiveness against rotavirus diarrhea- or all-cause diarrhea-related health-care 
encounters 


For case-control studies we used the Newcastle-Ottawa risk of bias tool (Peterson 2011). The Newcastle-Ottawa scale total score ranges from 0-9, where 9 is low risk of 


bias, based on risk of bias in selection, comparability, and exposure domains. 


Study 
Author Year 


Total score 


Selection 
Comparability Exposure to vaccination 


Cases Controls 


China4 LLR 
 


Li 2019 


 


Total score: 5 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: Potential 


for selection biases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


Armenia RV1 
 


Sahakyan 2016 


 


Total score: 7 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Australia1 RV1 
 


Snelling 2009 


 


Total score: 5 


Adequate case definition? Yes, with 


passive/retrospective surveillance or 


record linkage. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 
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Study 
Author Year 


Total score 


Selection 
Comparability Exposure to vaccination 


Cases Controls 


Australia2 RV1 
 


Snelling 2011 


 


Total score: 8 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Study controls for sex, 


season, co-morbidities, 


co-interventions, and a 


factor related to 


socioeconomic status. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Australia3 RV1 
 


Maguire 2019 


 


Total score: 6 


Adequate case definition? Yes, with 


passive/retrospective surveillance or 


record linkage. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Belgium1 RV1 
 


Braeckman 2012 


 


Total score: 8 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: Controls have no 


history of the disease (or outcome or 


endpoint). 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Bolivia1 RV1 
 


Patel 2013 


 


Total score: 7 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 
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Study 
Author Year 


Total score 


Selection 
Comparability Exposure to vaccination 


Cases Controls 


Bolivia2 RV1 
 


Pringle 2016 


 


Total score: 7 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Bolivia3 RV1 
 


Alparo 2014 


 


Total score: 6 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Study controls for sex, 


season, co-morbidities, 


co-interventions, and a 


factor related to 


socioeconomic status. 


Based on parent report. 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


Bolivia4 RV1 
 


McAtee 2016 


 


Total score: 7 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Bolivia6 RV1 
 


Burke 2018 


 


Total score: 7 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 
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Study 
Author Year 


Total score 


Selection 
Comparability Exposure to vaccination 


Cases Controls 


Botswana2 RV1 
 


Gastanaduy 2016 


 


Total score: 7 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: Controls have no 


history of the disease (or outcome or 


endpoint). 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


Brazil1 RV1 
 


Carvalho-Costa 


2009 


 


Total score: 4 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


No matching or 


adjustment for 


confounders. 


No description. 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


Brazil11 RV1 
 


da Silva 2017 


 


Total score: 3 


Adequate case definition? Not 


adequate / Not reported. 


 


Representativeness of cases: Not 


stated. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


No matching or 


adjustment for 


confounders. 


No description. 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Brazil12 RV1 
 


Carvalho-Costa 


2019 


 


Total score: 5 


Adequate case definition? Yes, with 


passive/retrospective surveillance or 


record linkage. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


No matching or 


adjustment for 


confounders. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 
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Brazil3 RV1 
 


Correia 2010 


 


Total score: 7 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Brazil6 RV1 
 


Justino 2011 


 


Total score: 8 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Study controls for sex, 


season, co-morbidities, 


co-interventions, and a 


factor related to 


socioeconomic status. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Brazil7 RV1 
 


Ichihara 2014 


 


Total score: 8 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: Controls have no 


history of the disease (or outcome or 


endpoint). 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Brazil8 RV1 
 


Justino 2016 


 


Total score: 5 


Adequate case definition? Not 


adequate / Not reported. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: No 


description of how controls were selected. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 
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Brazil9 RV1 
 


Sandra 2014 


 


Total score: 5 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


No matching or 


adjustment for 


confounders. 


No description. 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Canada1 RV1 
 


Doll 2015 


 


Total score: 6 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Based on parent report. 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Colombia2 RV1 
 


Cotes-Cantillo 2014 


 


Total score: 7 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


El Salvador RV1 
 


de Palma 2010 


 


Total score: 7 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 
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Ghana2 RV1 
 


Armah 2016 


 


Total score: 6 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


Honduras RV1 
 


Escobar 2016 


 


Total score: 3 


Adequate case definition? Yes, with 


passive/retrospective surveillance or 


record linkage. 


 


Representativeness of cases: Potential 


for selection biases. 


Representativeness of controls: Controls 


from another community than cases. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


No matching or 


adjustment for 


confounders. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Kenya1 RV1 
 


Muendo 2018 


 


Total score: 5 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


No matching or 


adjustment for 


confounders. 


Mixed parent report and secure record. 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Kenya2 RV1 
 


Khagayi 2019 


 


Total score: 6 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Based on parent report. 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 
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Malawi2 RV1 
 


Bar-Zeev 2015 


 


Total score: 6 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: Potential 


for selection biases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Malawi3 RV1 
 


Bar-Zeev 2016 


 


Total score: 5 


Adequate case definition? Not 


adequate / Not reported. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


Malawi5 RV1 
 


Bennet 2018 


 


Total score: 7 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Study controls for sex, 


season, co-morbidities, 


co-interventions, and a 


factor related to 


socioeconomic status. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


Mexico7 RV1 
 


Sánchez-Uribe 2012 


 


Total score: 5 


Adequate case definition? Yes, with 


passive/retrospective surveillance or 


record linkage. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 
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Moldova RV1 
 


Gheorghita 2016 


 


Total score: 7 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Philippines4 RV1 
 


Lopez 2018 


 


Total score: 5 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Based on parent report. 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


Saudi Arabia RV1 
 


Hegazi 2017 


 


Total score: 4 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


No matching or 


adjustment for 


confounders. 


No description. 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


South Africa5 


RV1 
 


Groome 2014 


 


Total score: 6 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Mixed parent report and secure record. 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 
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South Africa6 


RV1 
 


Asowata 2018 


 


Total score: 5 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


No matching or 


adjustment for 


confounders. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


Tanzania1 RV1 
 


Abeid 2017 


 


Total score: 7 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Tanzania2 RV1 
 


Platts-Mills 2017 


 


Total score: 6 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Mixed parent report and secure record. 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Tanzania3 RV1 
 


Jani 2018 


 


Total score: 6 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Mixed parent report and secure record. 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 
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Thailand2 RV1 
 


Tharmaphornpilas 


2017 


 


Total score: 5 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: Controls 


from another community than cases. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


No matching or 


adjustment for 


confounders. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


UK5 RV1 
 


Walker 2018 


 


Total score: 6 


Adequate case definition? Not 


adequate / Not reported. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Venezuela3 RV1 
 


Maldonado 2010 


 


Total score: 4 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


No matching or 


adjustment for 


confounders. 


Based on parent report. 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


Zambia RV1 
 


Beres 2016 


 


Total score: 6 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: Potential 


for selection biases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 
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Zimbabwe RV1 
 


Mujuru 2019 


 


Total score: 8 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Study controls for sex, 


season, co-morbidities, 


co-interventions, and a 


factor related to 


socioeconomic status. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Argentina RV1-


RV5 
 


García Roig 2013 


 


Total score: 5 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


No matching or 


adjustment for 


confounders. 


No description. 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Australia1 RV1-


RV5 
 


Fathima 2019 


 


Total score: 7 


Adequate case definition? Yes, with 


passive/retrospective surveillance or 


record linkage. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Study controls for sex, 


season, co-morbidities, 


co-interventions, and a 


factor related to 


socioeconomic status. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Belgium RV1-RV5 
 


Tilmanne 2018 


 


Total score: 4 


Adequate case definition? Not 


adequate / Not reported. 


 


Representativeness of cases: Not 


stated. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Based on parent report. 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 
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Estonia RV1-RV5 
 


Kõivumägi 2020 


 


Total score: 2 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: Not 


stated. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


No matching or 


adjustment for 


confounders. 


No description. 


 


Same method of ascertainment for cases 


and controls? No. 


 


Vaccination status non-response rate: Not 


reported. 


Germany1 RV1-


RV5 
 


Adlhoch 2013 


 


Total score: 3 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


No matching or 


adjustment for 


confounders. 


Mixed parent report and secure record. 


 


Same method of ascertainment for cases 


and controls? No. 


 


Vaccination status non-response rate: Not 


reported. 


Guatemala RV1-


RV5 
 


Gastañaduy 2016 


 


Total score: 7 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Hong Kong RV1-


RV5 
 


Yeung 2016 


 


Total score: 5 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: Potential 


for selection biases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


6.2_Rota


SAGE October 2020 meeting







248                                                                                              Rotavirus vaccine schedules – 2020 update for the WHO [redacted version] 
 


Cochrane Response is operated by The Cochrane Collaboration. Registered in England as a company limited by guarantee No. 03044323 Charity Number 1045921. VAT registration number GB 718 2127 49. Registered office: St Albans House, 57-59 Haymarket, London 


SW1Y 4QX United Kingdom 


Study 
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India RV1-RV5 
 


Jain 2016 


 


Total score: 4 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


No matching or 


adjustment for 


confounders. 


Mixed parent report and secure record. 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


Israel RV1-RV5 
 


Muhsen 2010 


 


Total score: 6 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Based on parent report. 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Japan1 RV1-RV5 
 


Araki 2016 


 


Total score: 1 


Adequate case definition? Yes, with 


passive/retrospective surveillance or 


record linkage. 


 


Representativeness of cases: Potential 


for selection biases. 


Representativeness of controls: Controls 


from another community than cases. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


No matching or 


adjustment for 


confounders. 


Mixed parent report and secure record. 


 


Same method of ascertainment for cases 


and controls? No. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Japan2 RV1-RV5 
 


Fujii 2017 


 


Total score: 7 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 
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Japan4 RV1-RV5 
 


Araki 2018 


 


Total score: 8 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: Controls have no 


history of the disease (or outcome or 


endpoint). 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Japan5 RV1-RV5 
 


Hoque 2018 


 


Total score: 6 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


Japan7 RV1-RV5 
 


Araki 2019 


 


Total score: 8 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: Controls have no 


history of the disease (or outcome or 


endpoint). 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Kenya RV1-RV5 
 


Agutu 2017 


 


Total score: 4 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


No matching or 


adjustment for 


confounders. 


Mixed parent report and secure record. 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 
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Lebanon1 RV1-


RV5 
 


Ali 2016 


 


Total score: 6 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for sex, 


season, co-morbidities, 


co-interventions, and a 


factor related to 


socioeconomic status. 


No description. 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Lebanon2 RV1-


RV5 
 


Salami 2019 


 


Total score: 3 


Adequate case definition? Yes, with 


passive/retrospective surveillance or 


record linkage. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


No matching or 


adjustment for 


confounders. 


No description. 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


Portugal RV1-


RV5 
 


Marlow 2015 


 


Total score: 9 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: Controls have no 


history of the disease (or outcome or 


endpoint). 


Study controls for age. 


Study controls for sex, 


season, co-morbidities, 


co-interventions, and a 


factor related to 


socioeconomic status. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


South Korea2 


RV1-RV5 
 


Park 2014 


 


Total score: 5 


Adequate case definition? Yes, with 


passive/retrospective surveillance or 


record linkage. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: Controls have no 


history of the disease (or outcome or 


endpoint). 


No matching or 


adjustment for 


confounders. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 
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South Korea3 


RV1-RV5 
 


Chung 2015 


 


Total score: 3 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: Potential 


for selection biases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


No matching or 


adjustment for 


confounders. 


Mixed parent report and secure record. 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


South Korea4 


RV1-RV5 
 


Yoon 2018 


 


Total score: 6 


Adequate case definition? Not 


adequate / Not reported. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Study controls for sex, 


season, co-morbidities, 


co-interventions, and a 


factor related to 


socioeconomic status. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


Spain1 RV1-RV5 
 


Martinón-Torres 


2011 


 


Total score: 5 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: Potential 


for selection biases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


No matching or 


adjustment for 


confounders. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Spain2 RV1-RV5 
 


Castilla 2012 


 


Total score: 5 


Adequate case definition? Yes, with 


passive/retrospective surveillance or 


record linkage. 


 


Representativeness of cases: Potential 


for selection biases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 
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Spain3 RV1-RV5 
 


Bellido-Blasco 2012 


 


Total score: 5 


Adequate case definition? Yes, with 


passive/retrospective surveillance or 


record linkage. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


Spain5 RV1-RV5 
 


Lopez-Lacort 2016 


 


Total score: 2 


Adequate case definition? Yes, with 


passive/retrospective surveillance or 


record linkage. 


 


Representativeness of cases: Potential 


for selection biases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


No matching or 


adjustment for 


confounders. 


Mixed parent report and secure record. 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


Spain6 RV1-RV5 
 


Aristegui 2016 


 


Total score: 4 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


No matching or 


adjustment for 


confounders. 


Based on parent report. 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


Spain7 RV1-RV5 
 


Pérez-Ortín 2019 


 


Total score: 1 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: Potential 


for selection biases. 


Representativeness of controls: No 


description of how controls were selected. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


No matching or 


adjustment for 


confounders. 


No description. 


 


Same method of ascertainment for cases 


and controls? No. 


 


Vaccination status non-response rate: Not 


reported. 
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Taiwan1 RVI-RV5 
 


Chang 2014 


 


Total score: 5 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


No matching or 


adjustment for 


confounders. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Non-


response rate different. 


Taiwan2 RVI-RV5 
 


Chung 2017 


 


Total score: 2 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: Not 


stated. 


Representativeness of controls: No 


description of how controls were selected. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


No matching or 


adjustment for 


confounders. 


No description. 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


Taiwan3 RVI-RV5 
 


Yang 2017 


 


Total score: 3 


Adequate case definition? Not 


adequate / Not reported. 


 


Representativeness of cases: Potential 


for selection biases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Mixed parent report and secure record. 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


Taiwan4 RVI-RV5 
 


Yu 2018 


 


Total score: 4 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


No matching or 


adjustment for 


confounders. 


No description. 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 
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USA1 RV1-RV5 
 


Cortese 2013 


 


Total score: 6 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


USA11 RV1-RV5 
 


Payne 2015 


 


Total score: 5 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: Potential 


for selection biases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


USA12 RV1-RV5 
 


Immergluck 2016 


 


Total score: 7 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


USA15 RV1-RV5 
 


Mohammed 2015 


 


Total score: 5 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: Potential 


for selection biases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 
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USA16 RV1-RV5 
 


Yi 2016 


 


Total score: 4 


Adequate case definition? Yes, with 


passive/retrospective surveillance or 


record linkage. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


No matching or 


adjustment for 


confounders. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


USA18 RV1-RV5 
 


Payne 2016 


 


Total score: 6 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


USA20 RV1-RV5 
 


Sederdahl 2017 


 


Total score: 5 


Adequate case definition? Not 


adequate / Not reported. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


USA24 RV1-RV5 
 


Payne 2019 


 


Total score: 6 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


6.2_Rota


SAGE October 2020 meeting







256                                                                                              Rotavirus vaccine schedules – 2020 update for the WHO [redacted version] 
 


Cochrane Response is operated by The Cochrane Collaboration. Registered in England as a company limited by guarantee No. 03044323 Charity Number 1045921. VAT registration number GB 718 2127 49. Registered office: St Albans House, 57-59 Haymarket, London 


SW1Y 4QX United Kingdom 


Study 
Author Year 


Total score 


Selection 
Comparability Exposure to vaccination 


Cases Controls 


USA26 RV1-RV5 
 


Wikswo 2019 


 


Total score: 5 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


No matching or 


adjustment for 


confounders. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


USA7 RV1-RV5 
 


Desai 2010 


 


Total score: 6 


Adequate case definition? Not 


adequate / Not reported. 


 


Representativeness of cases: Potential 


for selection biases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Study controls for sex, 


season, co-morbidities, 


co-interventions, and a 


factor related to 


socioeconomic status. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


USA8 RV1-RV5 
 


Eberly 2011 


 


Total score: 4 


Adequate case definition? Yes, with 


passive/retrospective surveillance or 


record linkage. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


No matching or 


adjustment for 


confounders. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


Australia RV5 
 


Field 2010 


 


Total score: 3 


Adequate case definition? Yes, with 


passive/retrospective surveillance or 


record linkage. 


 


Representativeness of cases: Potential 


for selection biases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


No matching or 


adjustment for 


confounders. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 
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Author Year 


Total score 


Selection 
Comparability Exposure to vaccination 
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Burkina Faso RV5 
 


Bonkoungou 2018 


 


Total score: 7 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Finland6 RV5 
 


Hemming-Harlo 


2017 


 


Total score: 6 


Adequate case definition? Not 


adequate / Not reported. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Iraq RV5 
 


Azeez 2017 


 


Total score: 4 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: Not 


stated. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


No matching or 


adjustment for 


confounders. 


Based on parent report. 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Israel1 RV5 
 


Leshem 2016 


 


Total score: 6 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 
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Israel2 RV5 
 


Muhsen 2018 


 


Total score: 7 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Study controls for sex, 


season, co-morbidities, 


co-interventions, and a 


factor related to 


socioeconomic status. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


Israel3 RV5 
 


Bercovich 2019 


 


Total score: 5 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: Potential 


for selection biases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


Nicaragua2 RV5 
 


Patel 2009 


 


Total score: 7 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Study controls for sex, 


season, co-morbidities, 


co-interventions, and a 


factor related to 


socioeconomic status. 


Mixed parent report and secure record. 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Nicaragua3 RV5 
 


Mast 2011 


 


Total score: 6 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: Potential 


for selection biases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Study controls for sex, 


season, co-morbidities, 


co-interventions, and a 


factor related to 


socioeconomic status. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Non-


response rate different. 
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Nicaragua4 RV5 
 


Patel 2012 


 


Total score: 6 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


Nicaragua6 RV5 
 


Patel 2016 


 


Total score: 6 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


Nicaragua7 RV5 
 


Becker-Dreps 2011 


 


Total score: 6 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


No matching or 


adjustment for 


confounders. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


Nicaragua8 RV5 
 


Bucardo 2012 


 


Total score: 5 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


No matching or 


adjustment for 


confounders. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Non-


response rate different. 
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Nicaragua9 RV5 
 


Bucardo 2014 


 


Total score: 5 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


No matching or 


adjustment for 


confounders. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Non-


response rate different. 


Rwanda RV5 
 


Tate 2016 


 


Total score: 7 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Same 


rate for both groups (within 10%). 


USA11 RV5 
 


Cortese 2011 


 


Total score: 5 


Adequate case definition? Yes, with 


passive/retrospective surveillance or 


record linkage. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Not 


reported. 


USA12 RV5 
 


Donauer 2013 


 


Total score: 4 


Adequate case definition? Yes, with 


active/prospective surveillance or 


independent validation. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: Controls 


from another community than cases. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? No. 


 


Vaccination status non-response rate: Not 


reported. 
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USA13 RV5 
 


Guh 2011 


 


Total score: 5 


Adequate case definition? Yes, with 


passive/retrospective surveillance or 


record linkage. 


 


Representativeness of cases: 


Consecutive or obviously 


representative series of cases. 


Representativeness of controls: 


Community or same hospital controls. 


 


Definition of controls: No mention of 


history of outcome/disease/endpoint for 


the controls. 


Study controls for age. 


Secure record (e.g. vaccination card, 


immunization register, clinic records). 


 


Same method of ascertainment for cases 


and controls? Yes. 


 


Vaccination status non-response rate: Non-


response rate different. 
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Appendix 1: Tables of causes of death in rotavirus vaccine trials 


Rotarix versus placebo or no intervention 


Mortality 


rate 


Follow-


up 
Study 


Events/participants 
Details of events 


RV1 Placebo 


Low 


≤1 year 


Europe2 RV1 0/670 1/339 Bronchiolitis 


USA2 RV1 1/108 0/107 Pneumococcal sepsis 


Finland3 RV1 0/200 0/50 Not applicable 


South Korea3 RV1 0/508 0/176 Not applicable 


South Korea1 RV1 0/103 0/52 Not applicable 


≤2 years 


East Asia RV1 1/5263 3/5256 
Aspiration and metabolic disorder, adenoviral pneumonia, 
interstitial pneumonia, and sudden infant death syndrome (not 
stated which group) 


Singapore RV1 3/1779 0/642 
Leukaemia (1 vaccine); accident induced subarachnoid 
haemorrhage (1 vaccine); cardiorespiratory failure after acute viral 
pneumonitis (1 vaccine) 


Europe1 RV1 0/2613 0/1331 Not applicable 


Finland2 RV1 0/267 0/133 Not applicable 


Japan1 RV1 0/507 0/257 Not applicable 


Medium 


≤1 year 


China2 RV1 0/25 0/25 
Not applicable 


Latin America2 RV1 3/730 0/124 
Gastroenteritis (1 vaccine), bronchopneumonia (1 vaccine), 


aspiration (1 vaccine) 


Latin America and Finland RV1 56/31,673 43/31,552 
Diarrhoea (4 vaccine, 2 placebo); pneumonia (16 vaccine, 6 


placebo); other causes not mentioned 


Latin America1 RV1 2/1618 1/537 
Generalised visceral congestion (1 placebo); sepsis (1 vaccine); 


automobile accident (1 vaccine) 


Latin America3 RV1 10/4376 2/2192 


Meningitis bacterial (1 vaccine, 1 placebo), pneumonia (3 vaccine), 


aortic valve stenosis (1 vaccine), bronchiolitis (1 vaccine), dengue 


fever (1 vaccine), endocarditis bacterial (1 vaccine), 
intussusception (1 vaccine), multi-organ failure (1 placebo), 


respiratory failure (1 vaccine), sepsis (2 vaccine) 


Panama1 RV1 0/177 0/51 Not applicable 
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Russia RV1 0/161 0/48 Not applicable 


Thailand1 RV1 0/395 0/26 Not applicable 


≤2 years China3 RV1 6/1666 7/1667 


For the RV1 and placebo groups respectively: multi-organ failure 
n=1,2, asphyxia n=2,0, bronchopneumonia n=1,0, CNS infection 


n=1,0, cortical dysplasia n=1,0, drowning n=1,0, haemorrhage 
intracranial n=1, 0, meningitis n=1,0., acute lymphocytic leukaemia 


n=0,1, brain contusion n=0,1, brain herniation n=0,1, cerebral 


haematoma n=0,1, death n=0,1, diarrhoea n=0,1, heart disease 
congenital n=0,1, histiocytosis haematophagic n=0,1, respiratory 


failure n=0,1, skull fracture n=0,1, subarachnoid haemorrhage 
n=0,1. 


High 


≤1 year 


Bangladesh1 RV1 1/200 0/100 pneumonia leading to cardio-respiratory and renal failure 


Dominican Republic RV1 0/100 0/100 Not applicable 


India1 RV1 0/182 0/181 Not applicable 


South Africa1 RV1 3/300 5/150 
Bronchopneumonia (1 placebo), pneumonia (2 vaccine, 2 placebo), 


hepatic steatosis (1 placebo), brain oedema (1 vaccine, 1 placebo) 


South Africa2 RV1 6/50 9/50 
Bronchopneumonia, sepsis, and gastroenteritis were the most 


common causes 


South Africa and Malawi RV1 83/3298 43/1641 Reasons not stated 


South Africa3 RV1 3/379 0/96 Bronchopneumonia and gastroenteritis (3 vaccine) 


Philippines2 RV1 1/281 0/64 Salmonella gastroenteritis 


Philippines1 RV1 0/100 0/50 Not applicable 


Vietnam RV1 0/279 0/73 Not applicable 


≤2 years Bangladesh2 RV1 1 (4)*/350 1/350 Not reported 


* Infants with HIV. 
**3 infants in the RV1 arm died before the vaccine was administered, causes of death were not reported. 


3 doses Rotarix versus 2 doses Rotarix 


Mortality 
rate 


Follow-up Study 
Events/participants 


Details of events 
3 doses RV1 2 doses RV1 


Medium, 


High 


≤1 year 
Latin America1 RV1 


0/84 0/390 Not applicable 


High ≤1 year Ghana1 RV1 0/151 1/304 Congenital hydrocephalus 
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Bangladesh3 RV1 0/240 0/240 Not applicable 


≤1 year 
South Africa3 RV1 


1/189 2/190 
Bronchopneumonia and gastroenteritis (2 doses, n=1, 3 doses, 
n=1), bronchopneumonia (2 doses, n=1) 


Younger versus older infants at first Rotarix dose 


Mortality 
rate 


Follow-up Study 
Events/participants 


Details of events 
Younger Older 


Low ≤1 year USA3 RV1 0/240 0/240 Not applicable 


High 
≤1 year Philippines2 RV1 0/139 1/142 Salmonella gastroenteritis 


≤1 year Ghana1 RV1 0/152 1/152 congenital hydrocephalus 


Shorter versus longer interval between Rotarix doses 


Mortality 
rate 


Follow-up Study 


Events/participants 


Details of events 4 week 
interval 


8 week 
interval 


High ≤1 year 
Philippines2 RV1 1/142 0/139 Salmonella gastroenteritis 


Vietnam RV1 0/142 0/137 Not applicable 


Concomitant versus not concomitant administration of other childhood vaccines with Rotarix  


Mortality 
rate 


Follow-up Study Other vaccine 
Events/participants 


Details of events 
Co-ad Not co-ad 


Low ≤1 year 


Japan6 RV1 
DPT-IPV versus 
staggered 


0/147 0/145 Not applicable 


USA3 RV1 
EPI versus 


staggered EPI 
0/240 0/240 Not applicable 


High ≤1 year 


Bangladesh1 RV1 
OPV versus no 


OPV 
0/99 1/97 


severe pneumonia leading to cardio-respiratory and 


renal failure 


South Africa1 RV1 OPV versus IPV 1/150 2/150 
Viral pneumonintis (OPV, n=1; IPV, n=1), HIV disease 


complications (IPV, n=1) 


Co-ad=co-administered, EPI= Expanded Programme for Immunization, IPV=inactivated polio vaccine, OPV= oral polio vaccine, RV1= monovalent rotavirus vaccine 
Rotarix® (GlaxoSmithKline 


Details of deaths from RCTs that were included in the 2012 WHO report were taken from the 2012 Cochrane review, Appendix 9. 
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RotaTeq versus placebo 


Mortality 
rate 


Follow-up Study 
Events/participants 


Details of events* 
RV5 Placebo 


Low 


≤1 year 


Finland and the USA RV5 1/650 0/660 Sudden infant death syndrome (1 vaccine) 


Europe RV5 0/201 0/202 Not applicable 


USA4 RV5 0/680 0/113 Not applicable 


Japan2 RV5 0/380 0/381 Not applicable 


≤2 years 
Europe and the Americas RV5 24/34,035 20/34,003 


Sudden infant death syndrome (7 vaccine and 7 placebo), other 


causes not mentioned 


Finland1 RV5 0/1027 0/322 Not applicable 


Medium ≤1 year China1 RV5 0/24 0/24 Not applicable 


≤2 years 
Europe and the Americas RV5 24/34,035 20/34,003 


Sudden infant death syndrome (7 vaccine and 7 placebo), other 
causes not mentioned 


China4 RV5 0/2020 1/2020 Not reported 


High 
≤1 year 


Africa RV5 (HEU) 0/62 0/64 Not applicable 


Africa RV5 (HIV) 1/37 2/39 Pneumonia infants (one RV5, two placebo) 


≤2 years 


Kenya RV5 38/656 34/652 Not reported 


Ghana RV5 35/1098 43/1102 Not reported 


Mali1 RV5 3/979 5/981 Not reported 


Bangladesh RV5 3/568 3/568 
Not all causes reported, most common causes were drowning and 
sepsis 


Vietnam RV5 0/450 1/450 Not reported 


HEU=HIV exposed but uninfected, RV5= pentavalent rotavirus vaccine RotaTeq® (Merck) 


*Details of deaths from RCTs that were included in the 2012 WHO report were taken from the 2012 Cochrane review, Appendix 9. 
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4 doses RotaTeq versus 3 doses RotaTeq 


Mortality 
rate 


Follow-up Study 
Events/participants 


Details of events 
4 doses RV5 3 doses RV5 


High ≤1 year Mali2 RV5 0/300 0/300 Not applicable 


Younger versus older infants at first RotaTeq dose 


Mortality 


rate 
Follow-up Study 


Events/participants 
Details of events 


Younger Older 


Low ≤1 year Finland2 RV5 0/116 0/122 Not applicable 


Concomitant versus not concomitant administration of other childhood vaccines with RotaTeq  


Mortality 
rate 


Follow-up Study Other vaccine 
Events/participants 


Details of events 
Co-ad Not co-ad 


Low ≤1 year Finland2 RV5 MenCC 0/116 0/122 Not applicable 


Japan2 RV5 DTP, IPV 0/94 0/96 Not applicable 


Medium, 


High 


≤1 year 
Latin America RV5 OPV 


1/372 1/363 


Meningitis n=1 staggered group, bacterial pneumonia and 


pleural effusion n=1 concomitant group. 


Co-ad=co-administered, DTP=diphtheria tetanus pertussis vaccine; MenCC= Meningococcal group C polysaccharide Conjugate vaccine, IPV=inactivated polio vaccine; 


OPV= oral polio vaccine, RV5= pentavalent rotavirus vaccine RotaTeq® (Merck) 
 


Rotasiil versus placebo 


Mortality 


rate 


Follow-
up 


Study Events/participants 
Details of events 


Vaccine-


related? Rotasiil placebo 


High ≤1 year Niger SIIL 27/2044 22/2047 Rotasiil group: 3 general disorders, 21 infections and infestations, 3 metabolism 


and nutrition disorders 
Placebo group: 1 general disorder, 16 infections and infestations, 1 injury or 


poisoning, 3 metabolism and nutrition disorders) 


None were 


considered to be 
vaccine-related. 


≤2 years India4 SIIL 16/3749 16/3751 Rotasiil group: 1 sudden infant death syndrome, 2 septic shock, 1 acute 


leukaemia, 1 bronchiolitis, 1 bronchopneumonia, 1 lobar pneumonia, 1 
pneumonia, 1 pneumonitis, 3 general death, 1 asphyxia, 1 aspiration, 1 dengue 
fever, 1 foreign body aspiration 


None were 


considered to be 
vaccine-related. 
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Placebo group: 1 post-surgery multiple organ failure, 1 sudden infant death 


syndrome, 4 general death, 1 aspiration, 1 pneumonia, 1 bronchopneumonia, 1 
lower respiratory tract infection, 1 encephalitis, 1 viral encephalitis, 1 meningitis, 1 


sudden death, 1 accidental poisoning, 1 drowning 


Niger SIIL 58/2042 49/2044 The majority of deaths among all participants were due to infectious causes, with 


malaria, gastroenteritis and lower respiratory tract infections as the most frequent 


causes of death. 


Not reported 


 


Rotavac versus placebo 


Mortality 


rate 
Study 


Events/participants 
Details of events Vaccine-related? 


Rotavac placebo 


High 


India3 VAC 30/4532 18/2267 The most common causes of death were infection and infestations 
followed by general disorders and administration site conditions. Days 
after vaccination not reported. 


None were considered to be vaccine-
related. 


India4 VAC 5/1017 0/339 Cause of death: sepsis and aspiration (79-141 days after Rotavac 
vaccination), unexplained sudden death (3 days after Rotavac 
vaccination) 


None were considered to be vaccine-
related. 
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Appendix 2: Special populations 


Rotarix administered to 2 to 5 year olds 


One trial (China1 RV1) randomised 2 to 5 year old (mean: 3.8 years) children to receive one dose RV1 (25 participants) or placebo (25 participants). 50% of participants 
were male. Other childhood vaccines were allowed but with 7 days separation from study vaccine. Children were followed up for 31 days after each dose. No SAEs were 


reported in either group during the study period. 


Rotarix administered to HIV positive infants 


One trial (South Africa2 RV1) randomised 100 HIV positive infants to receive 3 doses RV1 or placebo. Infants aged 6 to 10 weeks at the time of vaccination were followed-


up for 1 month. RV1 vaccine was concomitantly administered with 3 doses of combined DTwP-HepB-Hib and OPV. 


Outcome 
Events / participants 


Effect estimate (95% CI) 
RV1 Placebo 


All-cause mortality 6/50 9/50 OR 0.62 (0.20 to 1.90) 


SAEs 17/50 12/50 RR 1.42 (0.76 to 2.65) 


Rotarix administered to infants born pre-term 


RV1 versus placebo 


One trial carried out in France, Poland, Portugal, and Spain (Europe2 RV1) randomised 1009 pre-term infants (gestational age 27-36 weeks) to receive 2 doses RV1 or 
placebo. Infants aged 6 to 12 weeks at the time of vaccination were followed-up 1 to 2.5 months. RV1 vaccine was concomitantly administered with combined DTPa-


HepB-IPV/Hib or DTPa-IPV-Hib. 


Outcome  
Events / participants 


Effect estimate (95% CI) 
RV1 Placebo 


All-cause mortality 0/670 1/339 OR 0.17 (0.01 to 4.14) 


SAEs 34/670 23/339 RR 0.75 (0.45 to 1.25) 


Intussusception 0/670 0/339 OR not estimable, no events 
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Co-administration of Meningococcal vaccine with RV1 versus RV1 alone (no co-administration) 


One cohort study (UK3 RV1) included pre-term infants (gestational age 24-29.6 weeks) before and after the four component meningococcal capsular group B vaccine 


(4CMenB) was introduced. Infants with an average age of 9.5 weeks at the time of vaccination were followed-up for 7 days after each dose. Other childhood vaccines 


were given routinely. The study reported on adverse events but did not specify that there were any serious adverse events, however, 4/8 in the RV1-4CMenB co-
administration group and 1/9 in the RV1 no co-administration group reported severe adverse events. 


Rotarix co-administered with probiotics or zinc supplements 


One trial (India3 RV1) randomised 620 infants to receive 2 doses RV1 with A) probiotics and zinc supplements, B) Probiotics, C) zinc, or D) no supplement. Infants aged 6 


to 10 weeks at the time of vaccination. Children received other vaccines according to the routine immunization schedule. 16 serious adverse events were recorded, but 
none were considered related to study interventions. 


 


RotaTeq administered to 2 to 5 year olds 


One RCT (China2 RV5) randomised 2 to 6 year old children to receive one dose RV5 (24 participants) or placebo (24 participants). Children were followed up for 31 days 


after each dose. No SAEs were reported in either group during the study period. 


RotaTeq administered to HIV positive infants 


Study Design 
Mortality 


strata 
Outcome 


Events / 
participants Estimate (95% CI) Notes 


RV5 placebo 


Africa RV5* RCT E All-cause 
mortality 


9/58 6/56 OR 1.42 (0.41 to 4.85) 
Pneumonia (one RV5, two placebo) 


Kenya RV5* RCT E  


Kenya RV5* RCT E Severe RVGE 1/21 0/17 RR 2.45 (0.11 to 56.68) At two years follow-up 


Africa RV5* RCT E Serious 


adverse events 
10/58 6/55 RR 1.53 (0.59 to 3.97) 


 


Kenya RV5* RCT E  


* HIV subset 
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RotaTeq administered to pre-term infants 


Evidence from RCTs 


Data from a subset of 2070 premature infants (≤36 weeks gestational age) were analysed from the large multinational RCT Europe and the Americas RV5.  Infants aged 6 


to 12 weeks at the time of vaccination were randomised to receive 3 doses RV5 or placebo at a 4 to 10 week interval. Administration of other licensed childhood vaccines 


was not restricted. 


Outcome  
Events / participants 


Effect estimate (95% CI) Comments 
RV5 Placebo 


All-cause mortality 2/1005 2/1061 OR 1.06 (0.15 to 7.51) 


1 death in each group was due to sudden infant death syndrome, 1 


due to traffic accident (RV5), 1 unknown cause (placebo). None of the 
deaths were considered to be vaccine-related. 


Severe RVGE 0/84 2/86 RR 0.20 (0.01 to 4.20)  


SAEs 55/1005 62/1061 RR 0.94 (0.66 to 1.33)  


Intussusception 0/1005 0/1061 OR not estimable, no events  


 


Evidence from observational studies 


Study Design 
Mortality 


strata 
Outcome Results 


France1 RV5 
Active 
surveillance 


A 


Serious 


adverse 


events 


In a sub-group of 267 pre-term infants (among 4684 infants who received at least one dose), there were 


14 SAEs reported. Five were considered possibly related to vaccine: two cases of bronchiolitis, one case of 


bronchopneumonia, and two cases of rhinitis. 


Canada RV5  
Cohort 


(single arm) 
A 


All-cause 


mortality 


Among 146 preterm infants vaccinated with RV5 there were 2 deaths: one cardiac arrest post-cardiac 


surgery and one genetic anomaly. 
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Appendix 3: Additional narrative results from observational studies 


 
Study 


Year of publication 


Mortality stratum 


Design 


Results 


All-cause mortality 


Brazil2 RV1 


2011 


Medium mortality 


Historical control 


All-cause mortality was not an outcome this study aimed to investigate, and 


no statistical analysis on the effect of vaccination was carried out. However, 


the study reports a decline in all-cause mortality during the three years 


following initiation of RV1 in Brazil among children ≤1 year and no difference 


in children 2-4 years compared to unvaccinated children (adjusted data, years 


2002-2005). 


Age 


Observed all-cause 


deaths (post-vaccine 


era 2007-9) 


Expected all-cause 


deaths (based on 


pre-vaccine era) 


Difference 


<1 year 35 48 -12 


1 year 7 11 -4 


2-4 years 1 1 0 


Brazil10 RV1 


2014 


Medium mortality 


Historical control 


All-cause deaths in children <5 years old decreased nationally from 81,391 deaths in 1999 to 45,101 in 2012 (45% reduction from the 1999 baseline). 


Sergipe State recorded 1,511 in 1999 and 639 in 2012 (58% reduction) and Aracaju had the largest percentage reduction with 450 deaths in 1999 and 


167 in 2012 (63% reduction). Rotarix vaccine was integrated into the national immunization programme in March 2006. 


Malawi4 RV1 


2018 


High mortality 


Cohort and historical control 


Compared to a pre-vaccination period (01.2012-09.2012), all-cause deaths in children 10 weeks-12 months reduced by 25% (95% CI 8-39%) in the post-


vaccine introduction period (09.2012-06.2015) with 91% vaccine coverage. 


266/26,352 (1.0%) all-cause deaths in RV1-vaccinated and 65/1789 (3.6%) in 10 weeks-12 months-old infants that had not been vaccinated were 


recorded.  


USA8 RV1 


2018 


Low mortality 


Cohort 


Incidence Rates (per 1,000 person-months) and Incidence Rate Ratios of All-cause mortality in a 0–59 Day Risk Period Following RV1 Vaccination 


Relative to IPV Vaccination:  


RV1 cohort: 9 deaths in 187,104 person years (IR 0.048, 95% CI 0.022 –0.091) 


Concurrent IPV cohort: 27 deaths in 599,921 person years (IR 0.045, 95% CI 0.030 –0.065); IRR* 1.05, 95% CI 0.50 to 2.24 


Historical IPV cohort: 33 deaths in 533,366 person-years (IR 0.062, 95% CI 0.043 –0.087); IRR* 0,75, 95% CI 0.36 to 1.57 


Diarrhea-related mortality 
Bolivia5 RV1 


2017 


High mortality 


Historical control 


There was a 37.5% (95% CI 28.3 to 44.2%) reduction in diarrhea-related deaths in children <5 years comparing a pre-vaccine period (2001 to 2008) to a 


post-vaccine introduction period (2009 to 2014). The estimate was adjusted to the population growth factor using the National Census of Housing and 


Population. 
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Brazil4 RV1 


2016 


Medium mortality 


Historical control 


Overlap with Brazil2 RV1: 2002-2009, Brazil4 RV1: 2001-2010 


After controlling for age, year and region, a significant decrease in GE-related death certificate–reported deaths (20.9%, P = 0.04) and GE-related 


hospital deaths (57.1%, P < 0.0001) was observed in <5-year-olds during the postvaccine introduction years (2007-2010) when compared with the 


baseline period (2001-2005). 


Brazil10 RV1 


2014 


Medium mortality 


Historical control 


Diarrhoea-specific deaths in children <5 years old decreased with a national reduction from 4368 deaths in 1999 and 697 in 2012 (84% reduction) 


(p,0.001). Sergipe State reported similar reductions, decreasing from 132 deaths in 1999 to 18 in 2012 (86% reduction). Aracaju city reported similar 


reductions, from 11 deaths in 1999 to two in 2012 (82% reduction). Rotarix vaccine was integrated into the national immunization programme in March 


2006. 


Mexico4 RV1 


2013 


Medium mortality 


Historical control 


Same baseline period as Mexico1 RV1 but post-vaccine period is different:  


Mexico1 RV1: 2008 


Mexico4 RV1: 2009-2011: Diarrhea mortality among children <5 years old declined from 8.3, 17.9, and 28.5 deaths per 100 000 children during 2003–


2006 to 4.5, 8.1, and 16.2 in 2009–2011 in northern, central, and southern Mexico, respectively, corresponding to rate reductions of 45%, 55%, and 43%. 


In northern, central, and southern Mexico, by 2010, an estimated 99%, 84%, and 89% of children aged <12 months had completed rotavirus 


vaccination. 


Venezuela2 RV1 


2012 


High mortality 


Historical control 


The population in this study overlaps with the population in Venezuela1 RV1. 


There were 42.75 diarrhea-related deaths per 100,000 children <5 years in a pre-vaccine period (2002 to 2005) and 21.29 per 100,000 in a post-vaccine 


introduction period (2006 to 2010). Vaccine coverage in the post vaccine introduction period was 26% to 54%. 


Yemen RV1 


2015  


High mortality 


Historical control 


In Yemen during the pre-vaccine period (2007-2011) there were 27 deaths among 3899 < 5 year old children hospitalised for AGE (0.7%). During the post 


vaccine period (2013-2014) there were 13 deaths among 1161 < 5 year old children hospitalised for AGE (1.12%). 


Adjusted exponential (Beta) with its 95 % Wald confidence interval: 0.772 (0.478–1.248). Adjusted for age group, gender, hospital site, symptoms 


duration (days), and diarrhea episodes duration (days). 


The national vaccination coverage rates for the second dose of RV1 were 23 % in 2012 and 90 % in 2013. 


Latin America1 RV1-RV5 


2013 


High mortality 


Cohort 


 Age range 


Observed 


deaths 


Expected deaths 


Integral method 


Integral method 


Difference* 


Expected deaths 


Integral method 


Projection method  


% Difference* 


Bolivia 


0-1 years 303 430 ± 4 29.5% (28.2%–30.8%) 376 ± 40 
19.4% 


(2.3%–36.5%) 


0-5 years 314 487 ± 5 35.5% (34.1%–36.9%) 546 ± 50 
42.5% 


(32.0%–53.0%) 


El Salvador 


0-1 years 188 178 ± 2 –5.6% (–8.0%––3.2%) 211 ± 20 
10.9% 


(0–27.8%) 


0-5 years 253 240 ± 3 –5.4% (–8.3%––2.8%) 395 ± 60 
35.9% 


(16.5%–55.4%) 
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Honduras 


0-1 years 85 99 ± 4 14.1% (7.2%–21.1%) 85 0% (0–0.0) 


0-5 years 129 153 ± 2 15.7% (13.5%–17.9%) 161 ± 15 
19.9% 


(4.9%–34.8%) 


Venezuela 
0-1 years 1010 2510 ± 10 59.8% (59.4%–60.1%) 2770 ± 300 


63.5% 


(55.6%–71.4%) 


0-5 years 1535 3550 ± 32 56.8% (56.0%–57.5%) 4235 ± 450 63.7% (56.1%–71.4%) 


*adjusted for population growth 


Mexico RV1-RV5 


2016 


Medium mortality 


Historical control 


Overlap with Mexico8 RV1-RV5 


Changes in Diarrhea-Related Mortality Among Children in the Postvaccine Period (2008 to 2014) Compared With the Prevaccine Period (2003 to 2006): 


0-5 years: relative reduction 53 (47–58) %, absolute reduction: 959 deaths 


≤11 months: relative reduction 52 (45–59) %, absolute reduction: 635 deaths 


12-23 months: relative reduction 62 (50–73) %; absolute reduction: 264 deaths 


Serious adverse events 


USA5 RV5 


2012 


Low mortality 


Prospective cohort 


From data collected during May 2006 to February 2010 in infants 4-34 weeks at time of RV5 vaccination, 1-30 days after any dose, the following SAEs 


were observed: 


Gram-negative sepsis: Observed: 3 cases; expected: 5.65 cases 


Meningitis and encephalitis: Observed: 8 cases; expected: 13.09 cases 


786,725 doses were administered during the study period. 


USA10 RV5 


2017 


Low mortality 


Prospective cohort 


In an immunogenicity study comparing group A (N=33, 56-83 days old, three doses at 2, 4, 6 months) and group B (N=33, 14-41 days old, two doses at 2-


5 weeks and 2-4 months) one SAE was reported in an infant in group A. Four days after the third RV5 dose, the child developed vomiting and diarrhea 


and was hospitalized as a result of dehydration 10 days later. Testing for rotavirus was not performed. The event was deemed vaccine related and 


resolved without sequelae. 


Intussusception 


Fiji RV1 


2018 


Medium mortality 


Historical control 


Twenty-four (96%) definite IS cases were among children who were age-eligible for the RV vaccine. Of the 24 definite IS cases whom were vaccine 


eligible none were categorised as potentially or likely vaccine related: Thirteen cases (54%) received RV vaccine (2 doses) >21 days pre-event (range; 


86–572 and 28–516 days post the first and second dose respectively); one (4%) received the second dose of rotavirus vaccine 13 days pre-event; eight 


(33%) cases had unknown vaccination status but all occurred >21 days post-vaccine had they received their vaccine according to schedule at 10 and 14 


weeks (age range; 18–32 weeks old); and two (9%) were unvaccinated. 


Ireland RV1 


2020 


Low mortality 


Historical control 


In the 6-year pre-vaccination period of 2010/11–2015/16 inclusive, the annual number of cases of intussusception in infants aged <1 year ranged from 


28 to 50, with a mean of 38 cases annually. In the post-vaccine epidemiological year 2017/18, there were 32 cases of intussusception in infants. No 


increase in the crude incidence rate of intussusception was observed in the vaccinated cohort. 
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USA3 RV1-RV5 


2012 


Low mortality 


Passive surveillance 


From April 2008 to April 2012 there were 58 intussusception reports among 583 AE reports after RV1 vaccinations, 54 (93%) were confirmed as 


intussusception.  


25 (46.3%) occurred after dose 1, 23 (42.6%) after dose 2, and 6 (11.1%) after dose 3 (although RV1 is a 2-dose series, a third dose was administered in 


some situations). An apparent visual clustering of intussusception reports in the week after RV1 administration was observed; of the 25 


intussusception reports after dose 1, 13 occurred within 1 to 7 days of RV1 vaccination and of the 23 cases after dose 2, 9 occurred within 1 to 7 days of 


RV1 vaccination. 


Multinational RV1 


2011 


Countries not reported 


Surveillance 


Case series analysis of spontaneously reported IS cases world-wide after RV1 administration. Records from January 2005 to February 2010 collected 


retrospectively. Unclear what the source is. 


≤1 year 


Dose 1: 111 cases of IS after RV1 administration. Median age of children was 3 months (range: 45-356 days). 
Dose 2: 40 cases of IS after RV1 administration. Median age of children was 4.5 months (range: 87-191 days). 


The incidence ratio for the period three through seven days after the first dose was five times as high as that for the same period after the second dose. 


No significant excess was observed during the other periods. 


Singapore1 RV1-RV5  


2009 


Low mortality  


Historical control 


Average no. IS cases per year in pre-vaccine era (1997-2005): 


< 1 year    23.11/41743 


1 to < 2 yrs    3.11/40792 


< 2 years    26.22/82535 


During pre-vaccine years 1997-2005 the reported incidence of IS per 100,000 was an average* of 55.98 in children aged <1 year and 31.24 in children < 


2 years. 


Average no. IS cases per year post-vaccine era (2006-2007), vaccine cover 15-25%: 


< 1 year    12/38122 


1 to < 2 yrs    8/38119 


< 2 years    20/76241 


In 2006 and 2007 the reported incidence of IS per 100,000 was 26.1 and 35.6 in children aged <1 year and 23.8 and 28.7 in children < 2 years, 


respectively.  


*average calculated by review authors. 


USA7 RV5 


2012 


Low mortality 


Retrospective cohort 


There were 6 confirmed cases of intussusception (within 30 days following any dose) among 85,397 infants with a health insurance claim for RV5 


during the first 2 years of RV5 availability. There were 5 confirmed cases of intussusception among 62,820 concurrent and historical cohorts receiving 


diphtheria-tetanus-acellular pertussis (DTaP) vaccine were used as comparators. 


The relative risk of intussusception was 0.8 (95% CI: 0.22–3.52). 


The general safety evaluation did not identify any specific diagnoses or patterns of diagnoses that might suggest other safety concerns. 


USA8 RV5 


2012 


Post-RV5 reports (5187) from VAERS until 2010 were evaluated, 555 reports were intussusception. 


A significantly greater portion of intussusception AEs in comparison to the portion of total AE 


days after vaccination Number of IS reports 


1 11 
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Low mortality  


Active surveillance 


reports (removing intussusception AE reports) were reported to VAERS in the onset interval from 


3 to 7 days post-RV5 vaccination than within the onset interval from 1 to 2 days post-RV5 


vaccination (78.7% vs. 29.1%, risk ratio=2.7, 95% CI=2.4–3.0, p<0.0001). 


2 19 


3 26 


4 17 


5 28 


6 26 


7 14 


8 10 


9 10 
 


USA3 RV1-RV5 


2013 


Low mortality  


Surveillance 


From February 2006 to April 2012 there were 657 intussusception reports among 6989 AE reports after RV5 vaccinations, 584 (89%) were confirmed as 


intussusception.  


182 (31%) occurred after dose 1 


233 (40%) after dose 2 


169 (29%) after dose 3  


A clustering of events occurred 3 to 6 days after dose 1 of RV5 (n = 50) compared with 0 to 2 days (n = 10) after vaccination (DRR =3.75 [1.90 to 7.39]). 


After dose 2 of RV5, 42 intussusception events occurred during the 3- to 6-day period compared with 22 events during the 0- to 2-day period after 


vaccination (DRR = 1.43 [0.85 to 2.40]). After dose 3 of RV5, the number of events during the 3- to 6-day period (n = 19) was the same as that during the 


0- to 2-day period (n = 19) after vaccination (DRR = 0.75 [0.40 to 1.42] 


The total excess risk of intussusception after all 3 doses of RV5 is 0.79 events (95% CI = –0.04 to 1.62) per 100 000 vaccinated infants, translating to 33 


additional events per year (95% CI =0 to 66) in the United States under a fully mature rotavirus vaccination program. 


USA6 RV5 


2014 


Low mortality  


Retrospective cohort 


From a retrospective review between 2008 and 2010, within 15 days of vaccination, there were no cases of Intussusception among 96 vaccinated 


infants (vaccinated according to age appropriate schedule) in the NICU and none among 801 matched unvaccinated infants. 


Finland3 RV5 


2016 


Low mortality 


Self-controlled case series 


Identified 22 verified cases with date of admission less than 43 days after any of the three rotavirus vaccine doses. The incidence of IS in the risk period 


after the 1st dose relative to the control period was 2.0 (95% CI 0.5–8.4; p = 0.34.). There was no risk detected after 2nd and 3rd doses. 


New Zealand RV5 


2020 


Low mortality 


Cohort 


449 children were hospitalised with intussusception, 161 (35.9%) were vaccinated and 8 (1.8%) of these received RotaTeq during the ‘at risk’ period (1–


21 days prior to hospitalisation) and were therefore deemed potentially attributable to the vaccine. There were 2 children hospitalised with 


intussusception 1–21 days following the first dose of RotaTeq (2.1 per 100,000 children vaccinated), 4 after the second dose (4.7 per 100,000 children 


vaccinated), and 2 following the third dose (3.1 per 100,000 children vaccinated). The average hospitalisation incidence rate over the study period was 


26.2 per 100,000 population (95% CI 23.9, 28.7), with no statistically significant change over time (p = 0.847).  
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Appendix 4: Search strategies 
 


MEDLINE (Ovid): 1081 records 


1. Rotavirus Vaccines/  


2. Rotavirus Infections/  


3. Rotavirus/  


4. (rotavirus* or rotaviral).mp.  


5. or/2-4  


6. (vaccin* or immuni* or inoculat* or innoculat*).mp.  


7. 5 and 6  


8. (rotavac or rotateq or rotarix or BRV-PV).mp.  


9. (RIX4414 or wc3 or RV5).mp.  


10. RV1.mp.  


11. SIIL.mp.  


12. rotavax.mp.  


13. ((Bharat or Polyvac) and rotavir*).mp.  


14. (Rotasiil or Rotavin*).mp.  


15. ((LLR or Lanzhou) and (vaccin* or immuni* or inoculat* or innoculat*)).mp.  


16. or/1,7-15  


17. limit 16 to yr="2017 -Current"  


18. (2017* or 2018* or 2019* or 2020*).dt,ez.  


19. 16 and 18  


20. 17 or 19  


21. exp animals/ not humans.sh.  


22. 20 not 21  


 


 


Embase (Ovid): 671 additional records 


1. Rotavirus vaccine/  


2. Rotavirus infection/  


3. exp Rotavirus/  


4. (rotavirus* or rotaviral).mp.  


5. or/2-4  


6. (vaccin* or immuni* or inoculat* or innoculat*).mp.  


7. 5 and 6  


8. (rotavac or rotateq or rotarix or BRV-PV).mp.  


9. (RIX4414 or wc3 or RV5).mp.  


10. RV1.mp.  


11. SIIL.mp.  


12. rotavax.mp.  


13. ((Bharat or Polyvac) and rotavir*).mp.  


14. (Rotasiil or Rotavin*).mp.  


15. ((LLR or Lanzhou) and (vaccin* or immuni* or inoculat* or innoculat*)).mp.  


16. or/1,7-15  


17. limit 16 to yr="2017 -Current"  


18. exp Animal/ not (exp Animal/ and exp Human/)  


6.2_Rota


SAGE October 2020 meeting







304                                                                                              Rotavirus vaccine schedules – 2020 update for the WHO [redacted 
version] 
 


Cochrane Response is operated by The Cochrane Collaboration. Registered in England as a company limited by guarantee No. 03044323 Charity Number 1045921. VAT registration 


number GB 718 2127 49. Registered office: St Albans House, 57-59 Haymarket, London SW1Y 4QX United Kingdom 


19. 17 not 18  
 


 


 


Cochrane CENTRAL (Wiley): 117 records (before de-duplication) 


#1 MeSH descriptor: [Rotavirus Vaccines] this term only 


#2 MeSH descriptor: [Rotavirus Infections] this term only 


#3 MeSH descriptor: [Rotavirus] this term only 


#4 rotavir* with Publication Year from 2017 to 2020, in Trials (Word variations have been searched) 


#5 #2 or #3 or #4 


#6 vaccin* or immuni* or inoculat* or innoculat* with Publication Year from 2017 to 2020, in Trials 


(Word variations have been searched) 


#7 #5 and #6 


#8 rotavac or rotateq or rotarix or BRV-PV or RIX4414 or wc3 or RV5 or RV1 or rotavax or SIIL or Rotasiil 


or Rotavin* 


#9 Bharat rotavir* 


#10 Polyvac rotavir* 


#11 LLR or Lanzhou 


#12 #6 and #11 


#13 #1 or #7 or #8 or #9 or #10 or #12 with Publication Year from 2017 to 2020, in Trials 


 


 


Science Citation Index Expanded, Social Sciences Citation Index, Conference Proceedings Citation Index- Science, & 


Conference Proceedings Citation Index- Social Science & Humanities (Web of Science Core Collection): 1200 records 


(before de-duplication) 


# 8 #5 OR #3 OR #2 OR #1  


Indexes=SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH Timespan=2017-2020 


# 7 #5 OR #3 OR #2 OR #1  


Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI Timespan=2017-2020 


# 6 #5 OR #3 OR #2 OR #1  


Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI Timespan=All years 


# 5 TOPIC: (LLR or Lanzhou) AND TOPIC: (vaccin* or immuni* or inoculat* or innoculat*)  


Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI Timespan=All years 


# 3 TOPIC: (Bharat rotavir*)  


Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI Timespan=All years 


# 2 TOPIC: (rotavac or rotateq or rotarix or BRV-PV or RIX4414 or wc3 or RV5 or RV1 or rotavax or SIIL or Rotasiil or 


Rotavin*)  


Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI Timespan=All years 


# 1 TOPIC: (rotavirus* OR rotaviral) AND TOPIC: (vaccin* or immuni* or inoculat* or innoculat* or Polyvac)  


Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI Timespan=All years 


 


 


 


LILACS: 15 records (before de-duplication) 


rotavirus$ or rotaviral or LLR or Lanzhou or rotavac or rotateq or rotarix or BRV-PV or RIX4414 or wc3 or RV5 or RV1 or rotavax 


or SIIL or Rotasiil or Rotavin$ [Words] and vaccin$ or immuni$ or inoculat$ or innoculat$ or rotavac or rotateq or rotarix or 


BRV-PV or RIX4414 or wc3 or RV5 or RV1 or rotavax or SIIL or Rotasiil or Rotavin$ or Bharat or Polyvac [Words] and "2017" or 


"2018" or "2019" or "2020" [Country, year publication] 
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8a. Sensitivity analysis - summary of findings for the effect of rotavirus vaccines versus placebo or no vaccine on severe 


rotavirus diarrhea in infants and children in high mortality settings 


The meta-analyses presented in this report is from a subset of studies included in our systematic review on rotavirus vaccine efficacy and safety. All studies 


evaluating rotavirus vaccines in high mortality settings in Asia and Africa reporting on severe rotavirus diarrhea were selected for this sensitivity analysis.  


The summary of findings table refers to Figures 1 and 2, where studies are stratified by type of vaccine and length of follow-up (one or two years). All studies in the 


figures are sorted by attack rate in the control group. GRADE ratings are specific to the estimates from high mortality settings in Asia and Africa. 


Figures 3 and 4 present the same studies and data in order of attack rate in the control group, without subgrouping by vaccine type. 


Vaccine 


follow-up 
Plain language summary 


Illustrative comparative risks* (95% CI) 
Relative effect (95% CI) 


Nº of participants & studies 


Certainty of the 


evidence 


(GRADE) 


Assumed risk Corresponding risk 


Placebo Rotavirus vaccine 


RotaTeq 


 


follow-up: up to 


one year 


Three doses of RotaTeq reduces severe RVGE 


compared with placebo in high mortality 


countries at one-year follow-up. 


28 per 1000 children 
12 per 1000 children 


(8 to 18) 
RR 0.43 (0.29 to 0.64) 


6775 participants in 5 RCTs 


 


VE 57% (36 to 71) 


 
HIGH RD: 16 fewer per 1000 children (95% CI: from 10 


to 20 fewer) with RotaTeq 


Rotarix 


 


follow-up: up to 


one year 


Two doses of Rotarix reduces severe RVGE 


compared with placebo in high mortality 


countries at one-year follow-up. 


40 per 1000 children 
17 per 1000 children 


(13 to 23) 
RR 0.43 (0.32 to 0.57) a 


8623 participants in 5 RCTs 


 


VE 57% (43 to 68) 


 
HIGH  RD: 23 fewer per 1000 children (95% CI: from 17 


to 27 fewer) with Rotarix 


Rotavac 


 


follow-up: up to 


one year  


Three doses of Rotavac probably reduces severe 


RVGE compared with placebo in high mortality 


countries at one-year follow-up. 


31 per 1000 children 
13 per 1000 children 


(9 to 19)  
RR 0.43 (0.30 to 0.60)  


6799 participants in 1 RCT  


 


VE 57% (40 to 70) 


 
MODERATE 2 
due to indirectness RD: 18 fewer per 1000 children (95% CI: from 12 


to 22 fewer) with Rotavac 


Rotasiil 


 


follow-up: up to 


one year 


Three doses of Rotasiil reduces severe RVGE 


compared with placebo in high mortality 


countries at one-year follow-up. 


45 per 1000 children 
23 per 1000 children 


(15 to 36) 
RR 0.52 (0.33 to 0.81) 


11,008 participants in 2 RCTs 


 


VE 48% (19 to 67) 


 
HIGH 1 


RD: 22 fewer per 1000 children (95% CI: from 9 to 


30 fewer) with Rotasiil 
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RotaTeq 


 


follow-up: up to 


two years 


Three doses of RotaTeq reduces severe RVGE 


compared with placebo in high mortality 


countries at two-year follow-up. 


59 per 1000 children 
33 per 1000 children 


(24 to 46) RR 0.56 (0.41 to 0.77) 


6744 participants in 5 RCTs 


 


VE 44% (23 to 59) 


 
HIGH RD: 26 fewer per 1000 children (95% CI: from 14 


to 35 fewer) with RotaTeq 


Rotarix 


 


follow-up: up to 


two years 


Two doses of Rotarix reduces severe RVGE 


compared with placebo in high mortality 


countries at two-year follow-up. 


43 per 1000 children 
30 per 1000 children 


(23 to 39) RR 0.71 (0.55 to 0.92) a 


6183 participants in 3 RCTs 


 


VE 29% (8 to 45) 


 
HIGH RD: 13 fewer per 1000 children (95% CI: from 4 to 


20 fewer) with Rotarix 


Rotavac 


 


follow-up: up to 


two years 


Three doses of Rotavac probably reduces severe 


RVGE compared with placebo in high mortality 


countries at two-year follow-up. 


47 per 1000 children 
21 per 1000 children 


(16 to 28)  RR 0.46 (0.35 to 0.60)  


6541 participants in 1 RCT  


 


VE 54% (40 to 65) 


 
MODERATE 2 
due to indirectness RD: 26 fewer per 1000 children (95% CI: from 19 


to 31 fewer) with Rotavac 


Rotasiil 


 


follow-up: up to 


two years 


Three doses of Rotasiil reduces severe RVGE 


compared with placebo in high mortality 


countries at two-year follow-up. 


76 per 1000 children 
43 per 1000 children 


(32 to 56) RR 0.56 (0.42 to 0.74) b 


11,008 participants in 2 RCTs 


 


VE 44% (26 to 58) 


 
HIGH RD: 33 fewer per 1000 children (95% CI: from 20 


to 44 fewer) with Rotasiil 


CI=confidence interval, RCT=randomised controlled trial, RD=risk difference, RR=risk ratio, RVGE=rotavirus gastroenteritis, VE=vaccine efficacy. 


* The basis for the assumed risk is the placebo group risk per 1000 children. The corresponding risk and risk difference (and their 95% CI) are based on the assumed risk in the placebo 


group and the relative effect of the intervention (and its 95% CI).  
a Includes data from unadjusted cluster RCT (Bangladesh4 RV1) which was adjusted prior to meta-analysis using an intra-class correlation coefficient (ICC) of 0.02. 
b Includes unpublished data (Niger SIIL) received from authors. 
1 There was unexplained statistical heterogeneity in this analysis (I2>50%), however, we did not downgrade for inconsistency since all estimates are in the same direction showing 


appreciable benefit. 
2 Downgraded by one level for indirectness: single trial conducted in one country, so estimate may not apply to other high-mortality countries. 
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Figure 1: Analyses of RCTs for the effect of rotavirus vaccine versus placebo on severe RVGE in high mortality countries, up to one-year follow-up 
For this analysis only high mortality studies were included (based on the UN Inter-agency Group for Child Mortality Estimation list). *Bangladesh4 RV1 was a cluster-RCT, villages were randomised to Rotarix 


or to no intervention, adjusted using ICC=0.02. Bangladesh2 RV1 participants were administered Rotarix on a different schedule, at 10 and 17 weeks of age, compared to no intervention. Horizontal axis 


represents effect estimate comparing groups of children receiving vaccine vs. placebo or no intervention; vertical line through 1 shows no difference in severe RVGE between groups. Black diamonds 


represent point estimates of risk ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to the left of the vertical black line show a beneficial 


effect of vaccine (fewer cases of severe RVGE with vaccine), points to the right of the line show a detrimental effect of vaccine (more cases of severe RVGE with vaccine); I2 value is the level of statistical 


heterogeneity between trials. CI=confidence interval; EPI= Expanded Programme on Immunization; OPV=oral polio vaccine; IPV=inactivated polio vaccine; RR=risk ratio. 
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Figure 2: Analyses of RCTs for the effect of rotavirus vaccine versus placebo on severe RVGE in high mortality countries, up to two-years follow-up 
For this analysis only high mortality studies were included (based on the UN Inter-agency Group for Child Mortality Estimation list). *Bangladesh4 RV1 was a cluster-RCT, villages were randomised to Rotarix 


or to no intervention, adjusted using ICC=0.02. **South Africa4 RV1 participants were recruited in two cohorts but only one cohort was followed from one to two years. † Unpublished data received from 


authors. Horizontal axis represents effect estimate comparing groups of children receiving vaccine vs. placebo or no intervention; vertical line through 1 shows no difference in severe RVGE between groups. 


Black diamonds represent point estimates of risk ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to the left of the vertical black line 


show a beneficial effect of vaccine (fewer cases of severe RVGE with vaccine), points to the right of the line show a detrimental effect of vaccine (more cases of severe RVGE with vaccine); I2 value is the level 


of statistical heterogeneity between trials. CI=confidence interval; EPI= Expanded Programme on Immunization; OPV=oral polio vaccine; IPV=inactivated polio vaccine; RR=risk ratio. 
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Figure 3: Additional analyses of RCTs for the effect of rotavirus vaccines versus placebo on severe RVGE in high mortality countries, up to one-year follow-up 
Studies are ordered by the rate of events in the control group and not sub-grouped by vaccine type. *Bangladesh4 RV1 was a cluster-RCT, villages were randomised to Rotarix or to no intervention, adjusted 


using ICC=0.02. Bangladesh2 RV1 participants were randomised to Rotarix or to no intervention. Horizontal axis represents effect estimate comparing groups of children receiving vaccine vs. placebo or no 


intervention; vertical line through 1 shows no difference in severe RVGE between groups. Black diamonds represent point estimates of risk ratios combined using random effects meta-analysis; horizontal 


black line represents 95% confidence interval; points to the left of the vertical black line show a beneficial effect of vaccine (fewer cases of severe RVGE with vaccine), points to the right of the line show a 


detrimental effect of vaccine (more cases of severe RVGE with vaccine); I2 value is the level of statistical heterogeneity between trials. CI=confidence interval; EPI= Expanded Programme on Immunization; 


OPV=oral polio vaccine; IPV=inactivated polio vaccine; RR=risk ratio. 
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Figure 4: Additional analyses of RCTs for the effect of rotavirus vaccine versus placebo on severe RVGE in high mortality countries, up to two years follow up  
Studies are ordered by the rate of events in the control group and not sub-grouped by vaccine type. *Bangladesh4 RV1 was a cluster-RCT, villages were randomised to Rotarix or to no intervention, adjusted 


using ICC=0.02. **South Africa4 RV1 participants were recruited in two cohorts but only one cohort was followed from one to two years. † Unpublished data received from authors. Horizontal axis represents 


effect estimate comparing groups of children receiving vaccine vs. placebo or no intervention; vertical line through 1 shows no difference in severe RVGE between groups. Black diamonds represent point 


estimates of risk ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to the left of the vertical black line show a beneficial effect of vaccine 


(fewer cases of severe RVGE with vaccine), points to the right of the line show a detrimental effect of vaccine (more cases of severe RVGE with vaccine); I2 value is the level of statistical heterogeneity between 


trials. CI=confidence interval; EPI= Expanded Programme on Immunization; OPV=oral polio vaccine; IPV=inactivated polio vaccine; RR=risk ratio. 
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19a. Sensitivity analysis - summary of findings for the effect of rotavirus vaccine compared with placebo or no vaccine on 


intussusception in infants and children in high mortality settings 


The meta-analyses presented in this report is from a subset of studies included in our systematic review on rotavirus vaccine efficacy and safety. All studies that 


were carried out in high mortality settings in Asia and Africa were selected for this sensitivity analysis.  


The summary of findings table has been split by study design (RCTs or self-controlled case series). GRADE ratings are specific to the estimates from high mortality 


settings in Asia and Africa.  


Vaccine 


Follow-up 
Plain language summary 


Illustrative comparative risks* (95% CI) 
Relative effect (95% CI) 


Nº of participants & studies 


Certainty of the 


evidence 


(GRADE) 


Assumed risk Corresponding risk 


Placebo Rotavirus vaccine 


Evidence from RCTs: 


RotaTeq 


after any dose  


The evidence suggests that RotaTeq may 


result in little or no difference in 


intussusception compared with placebo 


at up to two years follow-up. 


27 per 100,000 
9 per 100,000 


(0 to 219) 


OR 0.33 (0.01 to 8.19)  


7488 participants in 5 RCTs 


 
LOW1 
due to serious 


imprecision 


Rotarix 


after any dose 


The evidence suggests that Rotarix may 


result in little or no difference in 


intussusception compared with placebo 


at up to two years follow-up. 


Not estimable, no 


events** 
Not estimable 


OR 1.49 (0.06 to 36.68) a 


10,460 participants in 4 RCTs 


 
LOW1 
due to serious 


imprecision 


Rotavac 


after any dose 


The evidence suggests that Rotavac may 


result in little or no difference in risk of 


intussusception compared with placebo 


at up to two years follow-up. 


106 per 100,000 
142 per 100,000 


(37 to 537) 


OR 1.33 (0.35 to 5.04) 


8582 participants in 4 RCTs b 


 
LOW1 


due to serious 


imprecision 


Rotasiil 


after any dose 


The evidence suggests that Rotasiil may 


result in little or no difference in risk of 


intussusception compared with placebo 


at up to two years follow-up. 


121 per 100,000 
118 per 100,000  


(42 to 331) 


OR 0.98 (0.35 to 2.74) 


11,586 participants in 2 RCTs 


 
LOW1 


due to serious 


imprecision 
Evidence from observational studies (self-controlled case series): 


Rotarix  


after the 1st 


dose 


The evidence is very uncertain about the 


risk of intussusception in the first, 


second, and third weeks following the 


Two observational studies were identified that used a self-controlled case series method to 


determine the risk of intussusception over the first (1-7 days) and second and third weeks (8-21 


days) after the first dose of Rotarix. The two studies reported no cases of intussusception in the 


 


VERY LOW1,2,3 
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first dose of Rotarix in high mortality 


settings. 


first week. In the second and third weeks, one study reported no difference in incidence (RI 1.01, 


95% CI 0.34 to 2.96) while the other reported an increased risk (RI 4.01, 95% CI 1.15 to 13.97). 


due to risk of bias, 


inconsistency, and 


imprecision. 
RotaTeq 


after the 1st 


dose 


   


Rotavac 


after the 1st 


dose 


The evidence is very uncertain about the 


risk of intussusception in the first, 


second, and third weeks following the 


first dose of Rotavac in high mortality 


settings. 


Two observational studies were identified that used a self-controlled case series method to 


determine the risk of intussusception over the first (1-7 days) and second and third weeks (8-21 


days) after the first dose of Rotavac. One study reported that the relative incidence of 


intussusception was not increased in the first week (RI 0.83, 95% CI 0.21 to 3.31) and both 


studies showed no increase in the second and third week. 


 


VERY LOW1,2 


due to risk of bias 


and imprecision. 


    


Rotarix  


after the 2nd 


dose 


The evidence is very uncertain about the 


risk of intussusception in the first, 


second, and third weeks following the 


second dose of Rotarix in high mortality 


settings. 


Two observational studies were identified that used a self-controlled case series method to 


determine the risk of intussusception over the first (1-7 days) and second and third weeks (8-21 


days) after the second dose of Rotarix. One study reported no increase in intussusception in the 


first, second, or third week following the second dose of Rotarix. The other study reported a 


slight increase in risk in the first week, but with CI that included no difference (RI 1.71, 95% CI 


0.90 to 3.26).  


 


VERY LOW1,2 


due to risk of bias 


and imprecision. 


RotaTeq 


after the 2nd 


dose 


   


Rotavac 


after the 2nd 


dose 


The evidence is very uncertain about the 


risk of intussusception in the first, 


second, and third weeks following the 


second dose of Rotavac in high mortality 


settings. 


Two observational studies were identified that used a self-controlled case series method to 


determine the risk of intussusception over the first (1-7 days) and second and third weeks (8-21 


days) after the second dose of Rotavac. One study reported no increase in intussusception in the 


first, second, or third week following the second dose of Rotavac. The other study reported a 


slight increase in risk in the second and third week, but with CI that included no difference (RI 


1.92, 95% CI 0.75 to 4.93). 


 


VERY LOW1,2 


due to risk of bias 


and imprecision. 


    
RotaTeq 


after the 3rd 


dose 


   


Rotavac 


after the 3rd 


dose 


The evidence is very uncertain about the 


risk of intussusception in the first, 


second, and third weeks following the 


third dose of Rotavac in high mortality 


settings. 


Two observational studies were identified that used a self-controlled case series method to 


determine the risk of intussusception over the first (1-7 days) and second and third weeks (8-21 


days) after the third dose of Rotavac. One study reported a slight increase in the risk of 


intussusception in the first week, but with CI that included no difference (RI 1.65, 95% CI 0.92 to 


2.96). The other study reported a slight increase in the risk of intussusception in the second and 


third weeks, but with a CI that included no difference (RI 2.36, 95% CI 0.89 to 6.26). 


 


VERY LOW1,2 


due to risk of bias 


and imprecision. 
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CI=confidence interval, OR=odds ratio, RI=relative incidence, RCT=randomised controlled trial. 


* The basis for the assumed risk is the placebo group risk. The corresponding risk (and its 95% CI) is based on the assumed risk in the placebo group and the relative effect of the 


intervention (and its 95% CI). ** There were no events reported in the control arm during the trial, thus, an estimate could not be calculated.   


 
a. Includes data from unadjusted cluster RCT (Bangladesh4 RV1) which was adjusted prior to meta-analysis using an intra-class correlation coefficient (ICC) of 0.02. 
b. One study (India1 VAC) administered one dose only and the I321 RV vaccine arm was excluded from our analyses. 
c Unpublished data (Africa2 RV5) provided by the authors. 
1 Downgraded by two levels for serious imprecision: very few events and wide 95% CIs around both relative and absolute effects that include appreciable harm and appreciable benefit. 
2 Downgraded by one level for risk of bias: self-controlled case series design, risk that both surveillance for intussusception and risk of intussusception may have been lower in the 


comparative period, but the magnitude of any risk of bias is unclear. 
3 Downgraded by one level for inconsistency: effect estimates show inconsistent direction of effect across studies. 
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LOW 


Figure 1: Analysis of RCTs for the effect of rotavirus vaccine compared with placebo on intussusception in infants in high mortality countries up to 2 years 
follow-up 
Bangladesh4 RV1 was a cluster-RCT, villages were randomised to RV1 or to no intervention, adjusted using ICC=0.02. Horizontal axis represents effect estimate comparing groups of infants receiving vaccine 


vs. infants receiving placebo; vertical line through 1 shows no difference in intussusception between groups; effect estimate might differ between studies depending on data provided in trial report. Black 


diamonds represent point estimates of odds ratios combined using random effects meta-analysis; horizontal black line represents 95% confidence interval; points to the left of the vertical black line show a 


beneficial effect for vaccine (fewer cases of intussusception with vaccine), points to the right of the line show a detrimental effect for vaccine (more cases of intussusception with vaccine. CI=confidence 


interval; EPI= Expanded Programme on Immunization; IPV=inactivated polio vaccine; OPV=oral polio vaccine; OR=odds ratio. 
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VERY LOW 


Figure 2: Analyses of self-controlled case series studies comparing rate of intussusception in risk vs non-risk intervals after first dose of rotavirus vaccine in 


infants in high mortality countries 
*Unpublished data (Africa2 RV5) provided by the authors. Africa RV1 was carried out in Ethiopia, Ghana, Kenya, Malawi, Tanzania, Zambia, and Zimbabwe. Horizontal axis represents effect estimate 


comparing rate of intussusception in the risk interval (1-7 days or 8-21 days) following first dose of rotavirus vaccine vs. rate of intussusception in the non-risk interval (time outside of risk windows, >21 


days) following first dose of rotavirus vaccine; vertical line through 1 shows no difference in intussusception between groups; effect estimate might differ between studies depending on data provided in trial 


report. Black diamonds represent point estimates of relative incidences; horizontal black line represents 95% confidence interval; points to the left of the vertical black line show a beneficial effect for 


vaccine (fewer cases of intussusception during risk interval), points to the right of the line show a detrimental effect for vaccine (more cases of intussusception during risk window). CI=confidence interval. 
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VERY LOW 


Figure 6: Analyses of self-controlled case series studies comparing rate of intussusception in risk vs non-risk intervals after second dose of rotavirus vaccine in 
infants in high mortality countries 
*Unpublished data (Africa2 RV5) provided by the authors. Africa RV1 was carried out in Ethiopia, Ghana, Kenya, Malawi, Tanzania, Zambia, and Zimbabwe. Horizontal axis represents effect estimate 


comparing rate of intussusception in the risk interval (1-7 days or 8-21 days) following second dose of rotavirus vaccine vs. rate of intussusception in the non-risk interval (time outside of risk windows, >21 


days) following second dose of rotavirus vaccine; vertical line through 1 shows no difference in intussusception between groups; effect estimate might differ between studies depending on data provided in 


trial report. Black diamonds represent point estimates of relative incidences; horizontal black line represents 95% confidence interval; points to the left of the vertical black line show a beneficial effect for 


vaccine (fewer cases of intussusception during risk interval), points to the right of the line show a detrimental effect for vaccine (more cases of intussusception during risk window). CI=confidence interval. 
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VERY LOW 


Figure 7: Analysis of self-controlled case series studies comparing rate of intussusception in risk vs non-risk intervals after third dose of rotavirus vaccine in 


infants in high mortality countries 
*Unpublished data (Africa2 RV5) provided by the authors. Horizontal axis represents effect estimate comparing rate of intussusception in the risk interval (1-7 days or 8-21 days) following third dose of 


rotavirus vaccine vs. rate of intussusception in the non-risk interval (time outside of risk windows, >21 days) following third dose of rotavirus vaccine; vertical line through 1 shows no difference in 


intussusception between groups; effect estimate might differ between studies depending on data provided in trial report. Black diamonds represent point estimates of relative incidences; horizontal black 


line represents 95% confidence interval; points to the left of the vertical black line show a beneficial effect for vaccine (fewer cases of intussusception during risk interval), points to the right of the line show 


a detrimental effect for vaccine (more cases of intussusception during risk window). CI=confidence interval. 
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Catch-Up Vaccination 


The COVID-19 pandemic has led to an unprecedented impact on public health systems. Overburdened 
health systems have shifted finances and human resources toward supporting the COVID-19 response.  
Global supply chains have been disrupted leading to stock outs of surveillance, clinical supplies, and 
vaccines.  Physical distancing measures in place in many countries have led to decreased demand for and 
disruption of routine health services including for immunizations.  Preventive mass vaccination campaigns 
have been suspended.  Collectively, this is leading to a rapid accumulation of susceptible individuals to 
vaccine preventable diseases (VPD) globally.  Similar experiences at national and sub-regional level (e.g. 
post West Africa Ebola outbreak) have demonstrated that large scale VPD outbreaks can result after 
prolonged disruptions of services.  However, the current disruption of immunization services for the 
COVID-19 response is unprecedented and much larger in magnitude.  A coordinated plan of action toward 
catch-up vaccination will be required at multiple levels to help minimize the impact of the situation.   


Catch-up vaccination refers to the action of vaccinating an individual, who for whatever reason (e.g. 
delays, stockouts, access, hesitancy, service interruptions, etc.), is missing/has not received doses of 
vaccines for which they are eligible, per the national immunization schedule.  


• Catchup vaccination can be conducted through regular routine immunization service delivery
(fixed, outreach, mobile, school-based), periodic intensification of routine immunization (PIRI)
activities, or through innovative local strategies that ensure individuals have the opportunity to
receive routine immunizations for which they are overdue and eligible.


• Catch-up vaccination as described here is not equivalent to other immunization activities that use
the word ‘catch-up’ such as ‘catch-up SIAs’ that are one-time campaigns to vaccinate the main
target population responsible for disease transmission in order to rapidly reduce the number of
susceptible individuals, other ‘catch-up campaigns’ that sometimes accompany new vaccine
introductions, or from the strategy of ‘catch-up, keep-up, follow-up, speed-up’ used for measles
elimination in the Region of the Americas.


WHO already has recommendations for national immunization programmes to have in place policies and 
schedules for delayed or interrupted vaccination1 and strongly encourages implementing catch-up 
vaccination through the routine immunization programme as promoted by the Missed Opportunities for 
Vaccination (MOV) strategy2 and the Second Year of Life (2YL) platform3. Other WHO recommendations, 
such as implementing vaccination checks at school4, also require the existence of clear catch-up 
vaccination policies and practices. 


However, experience shows that many countries have not yet established policies and mechanisms to 
ensure that individuals who miss out on their routine vaccinations, for whatever reason, are able to be 
caught up with the vaccines they are due. Service interruptions due to COVID-19 have highlighted the 
critical importance of having such policies and mechanisms in place and the need to ensure that catch-up 
vaccination is incorporated into the routine immunization programme on an ongoing basis.   


1 WHO Summary Table 3: Recommendations for Interrupted or Delayed Immunization. Last updated April 2019. Available at: 
https://www.who.int/immunization/policy/Immunization_routine_table3.pdf 
2 https://www.who.int/immunization/programmes_systems/policies_strategies/MOV/en/ 
3 https://www.who.int/immunization/programmes_systems/policies_strategies/2YL/en/ 
4 https://www.who.int/immunization/programmes_systems/policies_strategies/school_vaccination_checks/en/ 
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Offering catch-up vaccination on an ongoing basis through the routine immunization system is the least 
resource intensive and most sustainable strategy for ensuring individuals are able to receive the vaccines 
they are due, especially if the service interruption is relatively short.  


However, in instances where immunization services have been severely diminished, additional intensified 
strategies will be needed for targeted population groups and/or geographical areas.  Decisions around 
how best to address this should be guided by information on pre-existing vaccination coverage rates and 
population immunity, local disease transmission patterns, length and severity of the shutdown of 
immunization services, and resources available. The WHO guidance on Vaccination in Acute Humanitarian 
Emergencies: a Framework for Decision Making5 can help countries follow an evidence-based approach to 
prioritize antigens and delivery strategies, accounting for the above considerations. 


To support national immunization programmes and immunization partners to establish or strengthen 
strategies for catch-up vaccination, WHO has developed the following resources to address catch-up 
vaccination through both routine immunization service delivery and specialized efforts following 
significant service interruptions:6 


1. Leave No One Behind: Guidance for planning and implementing catch-up vaccination  is a 
foundational document that covers catch-up vaccination as an essential component of a strong 
immunization programme, outlining the basic system enablers required to allow and promote catch-
up through routine immunization. The guidance also describes special catch-up activities that may be 
required following an interruption of services. 


 
The catch-up guidance is divided into two sections: 
Section 1. Principles of catch-up vaccination outlines the key policy and programmatic considerations 
for implementing catch-up vaccination as an on-going or continuous component of routine 
immunization delivery and covers the main considerations for catch-up vaccination across all aspects 
of the immunization programme.  


 
Section 2. Special catch-up vaccination efforts following an interruption of services addresses planning 
and implementing additional large-scale intensified and specialized efforts that may be required to 
identify and seek out groups who have missed vaccination, to close immunization gaps as quickly as 
possible following a significant period of interruption or reduction in services. In most cases, a 
significant interruption in immunization services will be a consequence of a large-scale disruption in 
the overall health system, therefore any specialized efforts to restart and/or intensify immunization 
efforts should be part of an overall health system recovery plan. These specialized efforts should be 
implemented in addition to providing year-round continuous catchup vaccination through routine 
immunization services which is outlined in Section 1. 


 


2. Closing immunization gaps caused by COVID-19 (PPT) aims to address the more immediate needs of 
prioritizing strategies for restarting immunization services and planning mass catch-up activities in the 
context of the ongoing COVID-19 pandemic. This resource highlights key considerations for planning 
and conducting various catch-up strategies during COVID-19 and pulls together links to more 
comprehensive COVID-specific resources available.  


                                                           
5 https://www.who.int/immunization/programmes_systems/policies_strategies/vaccination_humanitarian_emergencies/en/ 
6 https://www.who.int/immunization/programmes_systems/policies_strategies/catch-up_vaccination/en/ 
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Decision 1: Financial Forecast


2 Board meeting
30 July 2020


The Gavi Alliance Board:


Noted that the Audit and Finance Committee has reviewed the financial implications of the
recommendation as set out in Figures 1 of Doc 03b (Financial Update) to the 23 July 2020
meeting of the Audit and Finance Committee and concluded that the recommendation
could be approved by the Gavi Alliance Board in accordance with the Programme Funding
Policy.
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Decision 2: Gavi COVAX AMC (1/2)


3 Board meeting
30 July 2020


The Gavi Alliance Board:


a) Approved the establishment of the Gavi COVAX AMC as a financing mechanism for
the procurement of COVID-19 vaccines for eligible economies as set out in Doc 04b
as read with b) below;


b) Approved the recommended eligibility for the Gavi COVAX AMC as comprising all
low income and lower middle-income economies, plus the other World Bank IDA-
eligible economies, i.e. economies with a GNI per capita under ~US$ 4,000, plus
other IDA-eligible economies. Having regard to the 2018 World Bank GNI data and
with the addition of new economies as per 2019 WB GNI data, this comprises 92 90
economies, and should be read with c) below; and
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Decision 2: Gavi COVAX AMC (2/2)


4 Board meeting
30 July 2020


c) Noted that this decision is exceptional and does not amend previous decisions on
Gavi’s eligibility for core financing and relates only to the Gavi COVAX AMC, and a
decision on COVAX AMC co-financing will be made by the Board in September
2020.
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Decision 3: COVAX Facility Structure and 
Governance (1/6)


5 Board meeting
30 July 2020


Building on the approvals and guidance provided by the Board at its meetings of 11 May
and 24 and 25 June 2020, the Gavi Alliance Board:


a) Recognised that the global fight against the COVID-19 pandemic and the nature of
the disease call for the creation of a global mechanism to ensure rapid, fair and
equitable global access to a safe and efficacious COVID-19 vaccine to as broad a
population as possible.


b) Noted that, given the supply constraint environment and ongoing bilateral initiatives
to secure availability of vaccine candidates, the timing for such a mechanism to
become effective is of the essence.
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Decision 3: COVAX Facility Structure and 
Governance (2/6)


6 Board meeting
30 July 2020


c) Acknowledged that, across several options presented to the Board, Gavi being
entrusted with the task to administer the COVAX Facility is the fastest way to have an
established and credible legal entity working towards the objective of ensuring global
and equitable access of COVID-19 vaccines and that the benefits of Gavi
administering the COVAX Facility outweigh the risks.


d) Noted that administering the COVAX Facility is aligned with Gavi’s mission given the
expected benefits it will yield for low income economies.
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Decision 3: COVAX Facility Structure and 
Governance (3/6)


7 Board meeting
30 July 2020


e) Approved Gavi as the legal entity to administer the COVAX Facility with immediate
effect; provided that:


i. Gavi’s role will be reassessed by the Board on the earlier of: (a) the Board
meeting taking place between June and September of 2023, and (b) the first
Board meeting taking place after the Participants have been allocated enough
Doses to vaccinate at least 20% of their population pursuant to the WHO’s
Allocation Mechanism; and
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Decision 3: COVAX Facility Structure and 
Governance (4/6)


8 Board meeting
30 July 2020


ii. The Secretariat will, at all times, ensure that:


(i) Facility funds will be segregated from Gavi’s core financing, and funding 
provided by the Self-financing Participants will be segregated from the funds 
received from the AMC donors under the Covax AMC;


(ii) Expenses associated with the administration of the Facility will be paid for 
with administrative fees provided by Self-Financing Participants and AMC 
funding in accordance with an appropriate allocation methodology;


(iii) Gavi would not enter into agreements with manufacturers which result in 
Self-Financing Participants being distributed doses without having provided a 
legally binding financial commitment to procure such doses, with appropriate 
financial backing for such commitment; and


(iv) Additional staff would be hired to ensure capacity and bandwidth for the set-
up and, ultimately, implementation of the Facility.
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Decision 3: COVAX Facility Structure and 
Governance (5/6)


9 Board meeting
30 July 2020


f) Requested the Secretariat to present to the Board in September: (i) a risk
assessment and risk mitigation plan for the COVAX Facility; and (ii) detailed ToRs for
the new governance and advisory bodies, and in December 2020 (iii) a reporting
framework.


g) Requested the Secretariat to convene a Board meeting by no later than July 2021 to
assess Gavi’s continued role in the administration of the Facility.


h) Noted the establishment of a COVAX Shareholders Council to provide strategic
guidance on the administration of the COVAX Facility, which body shall be self-
organising and will operate in accordance with its operating procedures.
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Decision 3: COVAX Facility Structure and 
Governance (6/6)


10 Board meeting
30 July 2020


i) Approved the amendments to the Market-Sensitive Decisions Committee (MSDC)
Charter as set out in Annex C to Doc 04b to allow for review and approval of COVAX
transactions with manufacturers to include members of the COVAX oversight body,
recognising that the MSDC is authorised to review the business terms of COVAX
Facility transactions until such time as the COVAX oversight body is in a position to
nominate members to the MSDC notwithstanding the provisions set out in the revised
MSDC Charter.
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Decision 4: Pre-Financing of COVAX Facility


11 Board meeting
30 July 2020


The Gavi Alliance Board:


Approved the pre-financing of the COVAX Facility initial costs through Gavi funds to
enable operationalisation of the COVAX Facility, which includes the COVAX AMC
mechanism. The estimated amount is US$ 8.4 million, of which US$ 1.4 million has
already been incurred and an incremental US$ 7 million is forecasted for the next 12
months. These costs will ultimately be funded through the COVAX Facility participation
fees for Self-financed Participants and through Gavi funding mobilised for procurement
and delivery of COVID-19 vaccines for Gavi-supported Participants.
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COVID-19 VACCINES SESSION SUMMARY 


Session type 


For ☐ information ☐ discussion ☒ decision


Purpose of session 


SAGE is requested to: 1) consider the approach that the SAGE Working Group on COVID-19 vaccines 
has taken in drafting recommendations for use of vaccines against COVID-19 by developing a 
framework for priority use cases and applying various epidemiologic setting and vaccine supply 
scenarios; and 2) provide input for further development and refinement of this proposed framework 
taking into account preliminary vaccine impact modelling efforts. 


Background description 


The SAGE working group (WG) on COVID-19 vaccines has started working while vaccines are yet at 
different stages of development and while any substantive safety and efficacy data are not yet 
available. Coordination with major streams of work outside the working group’s scope are needed in 
relation to vaccine access, R&D, delivery and others. 


To describe the principles and objectives of future COVID-19 vaccination, and to provide early 
guidance to countries and to the global community, the SAGE WG has developed a values 
framework and target populations for vaccination (endorsed by SAGE on 26 August 2020). The 
values framework does not constitute vaccination recommendations, nor does it provide a 
prioritization among the target populations listed under vaccine-supply constrained conditions, but 
provides a robust foundation for population prioritization and policy considerations. 


The working group tracks progress from clinical trials, gathering data from Phase 1-2 trials for 
leading vaccine candidates (see Background paper, Table), and is now in the process of drafting use 
case scenarios.  


The use case scenarios aim at assessing potential impact of vaccination strategies under 
consideration of different epidemiological scenarios and vaccine constraint conditions.  This work 
will provide orientation on the prioritization of target populations as defined in the values 
framework under different settings.  


The WG recognized that the risks and benefits of vaccination and the allocation of a limited supply of 
vaccine will depend upon: 1) the status of the pandemic in the proposed implementation area; 2) 
the vaccine supply at the time vaccination is being considered for deployment and 3) vaccine 
performance.  As such, to advance the effort in drafting recommendations for use of vaccines 
against COVID-19 in the absence of any information on vaccine performance and other product 
attributes, the WG proposes herein draft use case scenarios that consider priority populations by 
epidemiological settings and vaccine supply scenarios, for further discussion with and guidance by 
SAGE. 


Further deliberations and vaccination recommendations, with due consideration of vaccine-specific 
attributes, will be issued once data, and favourable regulatory review, are available. 
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1. Introduction 


The Eastern Mediterranean Regional Office (EMRO) of the World Health Organization (WHO), 


organized the meeting of the Regional Technical Advisory Group (RTAG) on immunization on 


13-14 April 2020. EMRO organized the meeting virtually given the context of COVID-19 


pandemic and the measures that should be taken to prevent spread of the disease.  


The objectives of the meeting were to: 


• review regional progress, challenges and constraints facing the achievement of the goals of the 


Eastern Mediterranean Vaccine Action Plan (EMVAP) and provide advice on the way 


forward;  


• brief RTAG members on the progress in verification of elimination of measles and rubella and 


hepatitis B control in the region;  


• review the standard operating procedures of the RTAG;  


• discuss impact of COVID-19 pandemic on immunization programmes in the region and 


measures to mitigate it 


Eight out of the ten members of the RTAG attended the meeting along with staff from the WHO 


EMRO, UNICEF Middle East and North Africa Regional Office (MENARO) and UNICEF 


Regional Office for South Asia (ROSA).   


Dr Yvan Hutin, Director, Department of Universal Health Coverage/Communicable Diseases, in 


his opening remarks, welcomed the attendees and thanked members of the RTAG for their 


participation in this important meeting. Dr. Hutin underlined the importance of the RTAG in 


guiding the region for implementation of vaccination service, especially during this difficult 


time of COVID-19 pandemic. He provided a brief overview of the epidemiology of COVID-19 


in the Eastern Mediterranean Region (EMR) and its potential impact on performance of 


immunization programmes in the region. He underlined WHO position regarding the importance 


of continuity of the essential health services. Dr Ziad Memish, chairperson of the RTAG, 


welcomed the participants, thanked the efforts of the in preparation and conducting this meeting 


despite numerous challenges and affirmed the role taken by RTAG members to support the 


immunization programme in the region.  


Dr Ziad Memish, RTAG chairperson, and Dr Ezzeddine Mohsni, Vice chair of RTAG, chaired 


the meeting. 


2. Summary of discussions 


2.1. Reviewing the standard operating procedures of the RTAG 


The Secretariat proposed some amendments in the standard operating procedures (SOPs), 


including the terms of references (TORs) of the RTAG and shared them with RTAG members in 


advance of the meeting.  The secretariat incorporated the feedback received from RTAG 


members for discussion during the meeting.  


The key amendments in the SOPs were: 


• Adding two TOR:  


o “Provide a platform for discussion between SAGE and NITAG in both directions, 


and  


o serve as a forum to discuss implementation of SAGE and other global 


recommendations in the Region” 


• Adding “Quorum of RTAG meetings” under the parts on  “composition” and “mode of 


function” 


• Adding “appointment of vice chairperson” to the part on nomination 


• Adding a section on “role of the chairperson” 
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RTAG members agreed to provide any further inputs latest by 16 April 2020. The Secretariat 


compiled those and shared a version through e-mail which was subsequently endorsed the 


members. 


2.2. Immunization programmes in the EMR in the context of COVID-19 pandemic:  


The secretariat shared, with the RTAG members, the recently published “Guiding principles for 


immunization activities during the COVID-19 pandemic”. Dr Nadia Teleb, regional adviser, 


IVP, EMRO, briefed RTAG members on initial consequences of COVID-19 pandemic on 


immunization programmes in the region, based on information received from 14 countries as of 


early April 2020. All vaccination campaigns were suspended in all countries and outreach and 


mobile routine service delivery strategies have been remarkably reduced in many of them. 


Routine immunization service delivery through fixed sites is also negatively affected. The main 


reasons include inadequate availability of personal protection equipment (PPE), fear of infection 


in health care workers; lock-down and secondary reduced working hours, lack of public 


transportation facilities in some countries and  fear of infection among parents. The negative 


effect on vaccine supply includes imminent expiry of some vaccine stocks because of 


suspension of vaccination campaign and imminent stock out of other vaccines because of 


suspension of international transport.   


The secretariat shared with RTAG members the draft data collection tool for periodic collection 


of information from the countries on impact of the pandemic on the immunization programme. 


RTAG appreciated this initiative, highlighting that such information would help in providing 


necessary assistance in a timely way. RTAG members acknowledged that information to be 


collected may vary depending on the stage of pandemic and other characteristics (e.g., Gavi 


supported and not supported countries), and provided additional inputs by 16 April 2020.  


 


2.3. Progress and challenges facing achieving goals of the Eastern Mediterranean 


Vaccine Action Plan 2016-2020 


The secretariat briefed RTAG members on the progress towards achieving goals of the Eastern 


Mediterranean Vaccine Action Plan 2016-2020 (EMVAP) and the challenges met in the region. 


Poliomyelitis eradication was not discussed as there is a dedicated RTAG for this goal.  


Routine vaccination coverage:  


Dr Nadia Teleb briefed the RTAG members on the current situation of routine vaccination 


coverage in the region. Based on WHO-UNICEF estimates for national vaccination coverage 


(WUENIC) for 2018, regional DTP3-containing vaccine coverage remained at 82% for last three 


years. Fourteen countries have achieved and maintained 90% coverage of DTP3-containing 


vaccine at national level and 3 countries (Djibouti, Iraq and Lebanon) are progressing towards 


achieving this target. However, achieving this coverage target remains a challenge in the 


remaining five countries who are facing various degrees of humanitarian emergency. Out of 


them, two countries (Somalia and Syria) have a coverage less than 50% at national level. In 


addition, half of the countries of the region are yet to achieve the equity benchmark (at least 80% 


DTP3 coverage in all districts). Ninety per cent of the children who did not receive DPT3 live in 


six countries: Afghanistan, Pakistan, Iraq, Somalia, Syria and Yemen. 


Insecurity, weak health system and inadequate programme management capacity, inadequate 


domestic resource allocation and competing priorities are among the key challenges the national 


immunization programmes are facing in the region. 


RTAG expressed concern about the large number of unvaccinated children in the region and the 


low vaccination coverage, especially in Somalia and Syria.. RTAG emphasized the need to map 


who and where the unvaccinated children are, and why they are not reached, and adopt strategies 


suitable for the local context to reach them. RTAG highlighted the need for the Regional Office 
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to continue to adopt the absolute number of unvaccinated children among the key immunization 


monitoring and programme performance indicators for both Regional and country levels, and 


use that together with other coverage indicators and information for a more regional and country 


targeted evidence based strategies and plans to achieve universal immunization targets. RTAG 


also encouraged countries to use the life course vaccination platforms for expanding 


opportunities to reach the unreached at later age. Strategies for reaching the unreached should be 


customized to local challenges and can vary from country to country and from community to 


community.  


Disease elimination and control: 


Dr Nasrin Musa and Dr Quamrul Hasan, Medical officers/IVP, briefed RTAG members on the 


regional progress towards achieving regional elimination and control targets of vaccine-


preventable diseases (VPDs). All countries in the region, except Somalia, are offering 2 doses of 


measles containing vaccine (MCV) through the national immunization schedule and 17 


countries are offering 2 doses of rubella-containing vaccine (RCV) as well. Only half of the 


countries achieved the routine vaccination coverage required for measles elimination (>95% 


coverage with both doses of MCV). Supplementary immunization activities (SIAs) are 


implemented by several countries in the region to close the gap in population immunity. SIAs 


during 2018 – 2019 reached over 85 million children in the region with one dose of MCV. 


Regional incidence of indigenous measles virus transmission dropped from 54.2 per million in 


2017 to 22.5 per million in 2019. The Regional Verification Commission for measles and rubella 


elimination (RVC-MR) has declared elimination of the 2 diseases in Bahrain, Iran and Oman 


based on 2018 data and three more countries are close to achieving this goal.  However, 


outbreaks of measles continue to happen periodically, especially in the conflict affected areas 


and 12 countries reported measles incidence exceeding 5 per million population in 2019. 


Seventeen countries in the region have achieved elimination of maternal and neonatal tetanus 


(MNT) goal. Out of 12 countries yet to achieve this goal globally, 5 countries are in EMR 


(Afghanistan, Pakistan, Somalia, Sudan and Yemen).  


Insecurity, low visibility of the elimination goals, weak health systems and resource constraints 


are the key challenges in achieving these goals in the region.  


RTAG members congratulated the Regional Office for launching the Regional Measles 


Elimination Verification activities and verification of measles and rubella elimination in 3 


countries. RTAG expressed concern about the recurrent measles outbreaks in some countries 


and emphasized the importance of conducting measles susceptibility analysis for different 


population groups (by age, geography, ethnicity etc.) to develop and implement better informed 


measles outbreak prevention intervention through closing any immunity gap accordingly. RTAG 


members emphasized the need for accelerating introduction of MCV2 in Somalia. RTAG 


highlighted the need to monitor sustainability of MNT elimination in the countries that achieved 


elimination several years back.  


Outbreaks of vaccine-preventable diseases and outbreak response: 


Dr Eltayeb Elfakki, MO/IVP, briefed RTAG members on outbreaks of VPDs that occurred in 


the region during the past 3 years and the activities undertaken for prevention and control. 


Afghanistan, Jordan, Libya, Pakistan, Palestine, Saudi Arabia, Syria, Tunisia and Yemen 


suffered from measles outbreaks. Outbreaks of cholera severely hit Somalia and Yemen for three 


successive years. Sudan reported a cholera outbreak late 2019. Diphtheria outbreaks have been 


ongoing in countries that have not introduced a booster dose of DTP in the second year of life 


and that have low coverage of the basic series of DTP vaccine (i.e., Pakistan, Somalia, Sudan 


and Yemen). Pakistan faced also an outbreak of extensively drug resistant (XDR) typhoid fever 


that accounted for 70% of typhoid cases reported in Sindh province. 
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Conflicts, acute and protracted emergencies, mass population displacement, broken health 


system leading to low population immunity explain many of these outbreaks.  


Affected countries responded to these outbreaks with the support of partners. Sudan, Yemen and 


Pakistan implemented targeted vaccination campaign against diphtheria. To respond to the 


typhoid fever outbreak, Pakistan implemented a vaccination campaign with typhoid conjugate 


vaccine (TCV) in the urban areas of Sindh province followed by the introduction of TCV in 


routine immunization programme in the whole province. Somalia, Sudan and Yemen 


implemented campaigns with oral cholera vaccine (OCV). Measles outbreak response and 


follow up vaccination campaigns covered more than 85 million individuals during 2018-2019.  


Outbreak response activities had variable degrees of success due to multiple factors including 


access issues, weak monitoring and supervision, insecurity and vaccine hesitancy. 


RTAG expressed concern about the occurrence of different types of VPDs outbreaks in several 


countries of the region, including the increasing number of Viral Hepatitis A outbreaks. 


RTAG expressed concern about the failure to introduce a booster dose of DTP in six countries of 


the region. Expanding vaccination beyond infancy and using a life course vaccination approach 


will help mitigating the immunity gap in the broader population. The limited laboratory 


diagnostic capacity for confirmation and the delays in interventions is concerning as well. 


RTAG also expressed concern for the expected accumulation of susceptible populations due to 


compromised vaccination service during the COVID-19 pandemic and the probability of 


occurrence of more VPDs outbreaks.  


New and underutilized vaccine introduction: 


Dr Quamrul Hasan reported that introduction of the new and underutilized vaccines gained 


momentum in the region during the past few years. All countries in the region have introduced 


IPV, Hib, and HepB vaccines. PCV is in use in 17 countries (all except Egypt, Iran, Jordan, 


Somalia and Syria) and rotavirus vaccine in 15 countries (all except Egypt, Iran, Lebanon, 


Oman, Somalia, Syria and Tunisia). While high income countries and Gavi support-receiving 


countries can afford the price of these vaccines, middle income countries that were never eligible 


for Gavi support continue to be lagging behind, particularly for PCV and rotavirus vaccines. 


Two countries in the region, Libya and UAE, have introduced Human Papilloma virus (HPV) 


vaccine. 


RTAG, while acknowledging the remarkable progress in introduction of new vaccines in the 


region, is concerned about the delay in introduction of some life-saving vaccines especially in 


middle-income countries. RTAG emphasized the role of the NITAGs in priority setting and 


decision- making. RTAG discussed also the potential role of a pooled vaccine procurement system 


and the need for optimizing vaccine procurement in EMR countries.  


Immunization data quality: 


Dr Kamal Fahmy, MO/IVP, briefed RTAG members on the situation of immunization data in 


the region and efforts to improve it. Immunization programmes in many countries continue to 


face challenges in terms of inadequate immunization data quality. Quality issues include 


discrepancies between national data from different sources, reported data and WHO-UNICEF 


coverage estimates, sub-optimal completeness and timeliness of reporting, missing data, 


inconsistencies among vaccination coverage and disease surveillance.  


The regional office (IVP/EMRO), WHO country offices in collaboration with the national 


programmes and other partners have taken different initiatives to improve immunization data 


quality. Capacity building workshops, in country mission for in-depth programme review, data 


quality assessments, data quality improvement plans, bottleneck analysis of low vaccination 


coverage, regular review of reported data with feedback, assistance to establishing electronic 


data management system are few examples.  
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RTAG recognizes that accurate immunization data is the cornerstone of formulation of 


evidence-based policy and operational planning for immunization programmes. It allows 


monitoring progress towards achieving immunization goals. RTAG underlined the need to 


stratify countries according to situation of their data quality and tailor WHO and partners’ 


support. RTAG highlighted also the need to ensure availability of accurate subnational 


immunization data. This data will identify pockets of low immunization coverage and facilitate 


timely early targeted interventions. RTAG highlighted the crucial need, in several countries, to 


develop adequate national capacities in terms of data management (including analysis, 


triangulation, ..) and use of data for a more-evidence-based and targeted strategic planning   


Verification of VPDs elimination and control targets:  


Dr. Hyam Bashour, Chairperson, Regional Verification Commissions (RVC) for measles and 


rubella elimination as well as Chairperson for the RVC on hepatitis B control goals, briefed the 


RTAG members on regional progress towards achieving measles elimination and hepatitis B 


control goals.  She also provided a brief description of the RVCs, their memberships, missions 


and ToRs. She also described the process of verification of achieving each goal. Progress in 


constituting National Verification Committees (NVCs) for measles and rubella elimination in 


member states and capacity building of selected countries were also highlighted. Observations of 


the RVC regarding country capacities and challenges faced by the countries in documenting 


evidences for a successful verification were highlighted as well.  


RTAG recognized the achievement of the region concerning measles and rubella elimination. 


RTAG enquired about reintroduction of measles and rubella from neighboring countries and the 


system adopted by the RVC to ensure sustainability of elimination. RTAG recognizes the 


importance of submitting annual report for verification of elimination by all countries, including 


measles-endemic countries, in order to learn the process and improve performance.  


3. Conclusions 


• The current COVID-19 pandemic might result in substantial negative impact on 


immunization programmes in the region. Initial information in many countries indicated 


postponement of vaccination campaigns and under-utilization of routine immunization 


services. Accumulation of susceptible population may have serious consequences in terms of 


morbidity and mortality of VPDs. 


• The regional routine vaccination coverage has increased during the past few years despite 


the challenges facing the region. However, still 3 million children miss their routine 


vaccination in the region. 90% of them are in only six countries that are facing humanitarian 


emergency situations.  


• Commendable progress took place towards measles and rubella elimination in the region, 


with half of the countries having either achieved elimination or progressed well towards this 


goal. However, occurrence of measles outbreaks in several countries and the failure of five 


countries to achieve MNT elimination constitute a persistent problem. 


• Several outbreaks of VPDs occurred recently in the region and affected, mainly, the 


countries with low routine coverage. Improving immunization coverage, introduction of 


booster doses and improving regional and national capacity for early detection and rapid 


response are required.  


• While commendable efforts for improving immunization data quality are ongoing in several 


countries, the current overall situation of immunization data quality hampers optimized 


decision making. 


• Remarkable progress took place in establishing processes of verification of elimination and 


control goal at regional level and in several countries. However, there is still a need to 


establish national verification process in the remaining countries including in endemic 


countries. 
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4. Recommendations:  


Proposed amendment of the Standard Operating Procedures (SOPs) of the RTAG: 


1. RTAG members are to provide feedback, by close of business of 16 April 2020, on the 


proposed amendments of the RTAG SOPs. The secretariat will compile the comments 


and share with the RTAG for endorsement. (Note: the SOPs were finalized as planned) 


Immunization programmes in the EMR in the context of COVID-19 pandemic: 


RTAG requests EMRO to guide and support countries to minimize as much as possible 


the impact of COVID-19 pandemic on immunization activities.  Immediate mitigation 


measures need to be conducted wherever possible. RTAG recommends the following:  


2. The RTAG further stresses the importance of promoting WHO “Guiding principles for 


immunization activities during the COVID-19 pandemic” in countries of the EMR to 


guide implementation of immunization programmes during the COVID-19 pandemic. 


3. RTAG members will provide feedback, by close of business of 16 April 2020, on the 


questionnaire designed for following up on implementation of national immunization 


activities during COVID-19 pandemic. The secretariat will compile comments, amend 


the questionnaire and share with relevant countries for response, and with RTAG 


members for information. (Note: the questionnaire was finalized as planned) 


4. WHO will communicate the questionnaire to the national immunization programmes for 


response, with cc to NITAG chairs, and WHO & UNICEF country offices for 


information and support to national EPI programme 


5. EMR countries should document any impact of the COVID-19 pandemic on national 


immunization programmes, monitor vaccine availability and take necessary action to 


keep records of children who missed their vaccines during the pandemic. All countries 


should plan for catching up the missed children, using appropriate strategies,  as soon as 


possible when the COVID-19 pandemic situation allows.   


6. EMR countries should involve NITAG, relevant partners and stakeholders in decision 


making on implementation of immunization activities during the COVID-19 pandemic 


and in planning for catching up missed children soonest possible. 


7. EMR countries should design appropriate strategies for integrated delivery of essential 


services during the pandemic, where possible, and in the post pandemic period.   


8. In the context of COVID-19 and the possibility of reduction of routine vaccination 


coverage and delayed implementation of preventive vaccination campaigns and potential 


increase in incidence of vaccine-preventable diseases, EMR countries should maintain 


high quality VPDs surveillance and alert functions to ensure early detection of any 


potential VPD outbreak and timely response to it.  


 


Progress and challenges in achieving goals of the Eastern Mediterranean Vaccine Action 


Plan 2016-2020  


Routine immunization  


RTAG acknowledges the efforts made by EMR countries despite the serious hurdles caused 


by conflict and emergencies and commends the achievement and sustained high routine 


vaccination coverage in 14 countries of the region. The RTAG is concerned about the very 


low coverage in 2 countries (Somalia and Syria) and the high number of unvaccinated 


children in 6 countries of the region (Afghanistan, Iraq, Pakistan, Somalia, Syria and 


Yemen). The RTAG recommends the following:  
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9. Mapping the location of unvaccinated children at sub-national level, identify the reasons 


for not being vaccinated and adopting suitable strategies to reach them accordingly. 


10. Using absolute numbers of unvaccinated children along with vaccination coverage, to 


monitor programme performance especially in countries with high number of 


unvaccinated children. 


11. EMR countries facing humanitarian crisis should work in collaboration with all 


stakeholders on the ground to design suitable strategies to overcome local challenges for 


reaching the unvaccinated children, including planning targeted interventions for 


resettled communities in transition zones. 


12. Using the demand of populations and decision makers for a vaccine against COVID-19 


as an opportunity to promote the unique importance of vaccination as a tool to prevent 


and control diseases, outbreaks epidemics and pandemics.  


Elimination and control of vaccine preventable diseases:  


The RTAG commends the countries with low measles incidence (less than one per 


million population). The RTAG congratulated the Kingdom of Bahrain, the Islamic 


Republic of Iran and the Sultanate of Oman for achieving measles and rubella 


elimination for 2018. RTAG noted with appreciation the significant reduction in regional 


incidence of measles in 2019 compared with the previous 2 years. The RTAG expressed 


high concern for the recurrent major outbreaks in several countries in the region. RTAG 


commends efforts of WHO, UNICEF and other partners for supporting remaining 


countries to achieve MNT elimination. The RTAG recommends the following:   


13. Monitoring susceptibility to measles and closing immunity gap among all population 


groups, including refugees, immigrants, health care workers and other high risk groups;  


14. Enforcing vaccination of health care workers (and other relevant groups) with MR 


vaccine as an infection prevention measure and not only as an occupational health 


protection measure;   


15. WHO and other partners should support EMR countries in submitting high quality 


application to Gavi to introduce second doses of rubella and measles vaccines.  


16. EMR countries that have not achieved MNT elimination should adopt appropriate 


strategies to address local challenges and overcome the delay in achieving elimination. 


This includes identifying high-risk districts, mobilizing required resources for 


implementation of risk mitigation activities (e.g., immunization campaigns) and 


collaborating with reproductive health department to ensure high vaccination coverage 


among pregnant women and clean deliveries. 


17. WHO and concerned partners should regularly monitor performance in countries that 


eliminated MNT several years before and establish a system for reviewing sustainability 


of the elimination to maintain elimination status. 


Outbreaks of vaccine preventable diseases in the EMR:  


The RTAG expressed concern with the occurrence of outbreaks of vaccine preventable 


diseases given the availability of affordable, potent vaccines and clear WHO 


recommendations. The RTAG congratulated Pakistan for implementation of TCV 


campaign and introduction of TCV vaccine in routine immunization programme in 


Sindh in response the XDR typhoid outbreak. The RTAG recommends the following:  


18. EMR countries that have not introduced DTP booster doses should introduce Diphtheria 


and Pertussis containing vaccines through life course according to WHO 


recommendations. 
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19. EMR countries should further strengthen their laboratory diagnostic capacities for the 


confirmation of outbreak-prone VPDs, including, Cholera, diphtheria, pertussis and 


typhoid disease. 


20. RTAG requests the secretariat to include Hepatitis A outbreaks as part of discussing 


VPDs outbreaks in future RTAG meetings. 


Introduction of new vaccines of regional and national importance 


The RTAG commends progress in introduction of new vaccines in EMR countries. 


RTAG is concerned about the delay in introduction of some life-saving vaccines 


especially in middle-income countries of the region that are not eligible for Gavi. The 


RTAG recommends: 


21. All countries should consider introduction of PCV, rotavirus and other relevant new 


vaccines in their national routine immunization schedule in line with SAGE 


recommendation. NITAGs should guide prioritizing introduction of remaining vaccines 


according to the burden of the disease and the local context. The upcoming World 


Immunization Week could be a good opportunity to highlight the importance of 


immunization across the life course.  


22. Middle-income countries facing financial constraints in introducing new vaccines are 


encouraged to use available opportunities to enhance introduction of the new vaccines, 


including, UNICEF pooled procurement for middle income countries. They should 


review if their procurement procedures are compatible with this system and consider 


potential facilitation by Gavi as part of Gavi 5.0 strategic plan. 


Immunization data quality 


The RTAG commends the support provided and the improvement of immunization data 


monitoring in some EMR countries. RTAG recommended the following: 


23. Categorizing the EMR countries in term of their need for further support to improve their 


immunization data quality.  


24. All EMR countries are encouraged to share regularly their subnational immunization 


data to ensure identification of missed children and achieve national and regional 


immunization goals. 


25. EPI managers should ensure consistency in the national immunization data reported to 


various stakeholders.      


26. WHO and other partners should support EPI programme to streamline the sources and 


flow of immunization data as to ensure coherence and standardization of immunization 


data reporting. 


Verification of elimination and control goals of vaccine-preventable diseases 


The RTAG commends EMRO for establishing the Regional Verification 


Commission for measles and rubella elimination (RVC-MR) and the regional 


verification commission for hepatitis B reduction (RVC-HepB) goals. The RTAG 


congratulates RVC-MR for the progress in verification of measles and rubella 


elimination in the region and recommends the following: 


27. EMR countries that have submitted their reports for verification of measles and rubella 


elimination but have not been granted the elimination status (Egypt, Jordan and 


Morocco) should revise their reports address comments of the RVC-MR and resubmit 


their reports as soon as possible. 


28. EMR countries that have not established national committee for verification of measles 


(and rubella) should do so as soon as possible using relevant WHO guidelines.   


1.3_Global


SAGE October 2020 meeting







10 


 


29. All EMR countries, including those experiencing high measles endemicity and periodic 


outbreaks (high incidence countries) should submit annual reports on progress towards 


measles elimination to the RVC-MR through their national measles verification 


committees. Reports from high incidence countries and subsequent feedback from RVC-


MR will enable these countries to critically review their performance in terms of 


population immunity and surveillance system performance. This will identify gaps and 


facilitate corrective measures. 


30. IVP/EMRO to finalize, print and disseminate the regional guide for verification of 


hepatitis B reduction target and conduct briefing sessions for countries on the verification 


process soonest.  


5. Annexes 


Annex 1: Meeting agenda 


Day 1: Monday 13 April, 2020 


 


TIME 


(CLT) 
Subject  Presenter Description of the session  


10:00 - 


10:15 


Welcome note and objective 


of the workshop 


Introduction of invitees  


 


Dr. Ziad 


Memish, 


RTAG 


Chairperson 


Welcoming new RTAG members 


and other participants and 


describing objectives and expected 


outcomes of the  RTAG meeting 


10:15 - 


10:30 


Proposed amendment in the 


SOPs of the Regional 


Technical Advisory Groups   


Discussion  


Dr. Nadia 


Teleb, 


RA/IVP 


Revised SOPs of the RTAG will be 


shared in advance 


Discussion and 


guidance/endorsement by RTAG.  


 


10:30 - 


11:30 


Update on SARS-CoV2 and 


potential impact on 


immunization programmes 


 


Highlights on current situation, 


effect on planned immunization 


activities and guidance on 


immunization in the context of 


COVID 19 


 


Guidance from RTAG on how to 


proceed 


11:30 - 


11:45 
Break  


 


 


11:45 - 


13:30 


 


 


Progress, achievements and 


constraints in EPI in the 


Eastern Mediterranean 


Region (120 minutes, 


including 40 minutes 


presentation) 


IVP team 


Presentation and discussion on:  


• Achieving EMVAP goals:: 


progress and challenges  


• WHO support to member 


states: achievement and 


limitations 
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• EMVAP: progress and 


challenges (with 


emphasis on RI and 


NVI) 


• Disease elimination and 


control 


• Immunization data 


quality 


• VPDs outbreaks and 


outbreak response 


 


Discussion 


 


Feedback and guidance from 


RTAG on how to improve 


 


 


Day 2: Tuesday 14 April, 2020 


 


TIME 


(CLT) 
Subject  Presenter Description of the session  


10:00 - 


10:30 


 


 


Progress, achievements and 


constraints in immunization 


programmes the Eastern 


Mediterranean Region  


 


Discussion 


IVP team 
Continuation and wrap up of the 


session 


10:30 - 


12:00 


 


 


Verification of VPDs 


elimination and control 


targets 


• Progress in verification of 


measles/rubella 


elimination in the region  


• Progress in verification of 


HepB control target  


 


(90 minutes including 20 


minutes presentation) 


Dr Hyam 


Bachour, 


RVC 


Chairperson 


 


Briefing on progress in verification 


of elimination of measles and 


rubella and Hepatitis be control in 


the region, including challenges 


met and planned activities for 2020.  


 


Guidance of RTAG is requested on 


how to accelerate the processes and 


suitable actions for:  


• Countries near elimination 


• Endemic countries with good 


performance 


• Endemic with low performance 


12:00 - 


12:15 


 


Break  
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12:15 - 


13:30 


 


 


Reviewing RTAG 


recommendations and Wrap 


up  


 RTAG to provide final comments 
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May 2019 


VIPS Vaccine Product Innovations and 
Comparators’ list 


VIPS scope of innovations 


VIPS uses the following definition of product innovation to define its scope: “completely 
new products or adaptations to existing products that provide measurable financial or 
programmatic benefits to lower and middle income countries (LMICs), such as 
increased coverage and equity (e.g., by overcoming a ‘last mile’ barrier) or vaccine 
effectiveness”.  


The scope of innovations that were assessed was informed by partner and expert 
consultations, with an agreement to define a broad scope to avoid focusing mainly on 
‘low-hanging fruit’ - innovations that are expected to come to market without requiring 
incentives - and to include some of the broader vaccine innovative features that have 
the potential to make an impact in terms of better meeting country programmatic needs 
or improving coverage and equity.  


In scope: 
• Primary vaccine containers (without delivery device): The immediate


receptacle in direct contact with the vaccine as distributed for sale.
• Integrated primary container and delivery technology: A stand-alone


technology used as the primary vaccine container, and to administer a vaccine
by a specific vaccine administration route.


• Delivery technology (not prefilled): A stand-alone technology used to
administer a vaccine by a specific vaccine administration route


• Formulation: The combination of chemical and biological substances used to
produce a final vaccine product. For VIPS, formulation innovations will be limited
to those with the objective of improving thermostability and enabling use in
controlled temperature chain (CTC).


• Packaging and safety: Secondary or tertiary packaging for vaccine primary
containers and safety devices for vaccine preparation (not delivery).


• Labelling: Text, symbols, data or other visual cues provided on the primary
packaging of a vaccine or on documents included within the packaging
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 Out of scope:  


• Cold Chain Equipment (CCE) innovations: other mechanisms prioritise and 
incentivise CCE innovations (e.g. the Gavi CCE Optimisation Platform), and the 
‘end-customers’ are different than for vaccines (CCE technology developers vs. 
vaccine manufacturers and technology developers)  


• Formulation outside of the objective of thermostability and CTC (e.g. 
adjuvants to improve efficacy, combination vaccines, new schedules, etc.): 
covered to some extent by the WHO Immunization and Vaccines related 
Implementation Research Advisory Committee (IVIR-AC). Additionally, these 
innovations would be vaccine-specific only, where VIPS starts by prioritising 
antigen-agnostic innovations.  


• Antigen innovations: covered by the WHO Product Development for Vaccines 
Advisory Committee (PDVAC) and Gavi Vaccine Investment Strategy (VIS)  


• Non-vaccines: Anything that is not directly associated with a vaccine, its 
packaging and how it is administered is out of scope. This includes all tracking 
and reminder systems, stock management systems, supply chain improvements 
or systems. Anything that is not in the control of a vaccine manufacturer or 
vaccine technology developer is out of scope.  


 
In addition, four selection criteria have been defined and applied to focus the scope of 
innovations during this round of VIPS. It is possible that innovations excluded by these 
criteria might be included in future rounds of VIPS:  
 


1. Innovations that don’t meet WHO PSPQ criteria were excluded where 
specific guidance exists for the innovation:  


- Prefilled syringes (unless compact and autodisable, in which case they 
would be considered in scope)  


2. Innovations that could come to a low and middle income country (LMIC) 
market without any Alliance interventions were also excluded: 


- Intranasal spray nozzles - currently used for live attenuated influenza 
vaccines (LAIV). They are off-the-shelf and can be used by a 
manufacturer who develops a vaccine for intranasal administration.  


- Prefilled intranasal spray dispenser – currently used for LAIV. They are 
off-the-shelf and can be used by a manufacturer who develops a vaccine 
for intranasal administration.  


- Prefilled, preformed polymer containers for oral/intranasal vaccines – 
already in use for oral polio, rotavirus, and cholera vaccines.  
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- Enteric capsules – already licensed for cholera and adenovirus vaccines 
and likely to be picked up by manufacturers of enteric vaccines for older 
children and adults.  


3. Innovations for which development has been discontinued were also 
excluded:  


- Dry-powder jet injectors  
- Nebulisers1 


4. Innovations used at the time of vaccine application to enhance the immune 
response to the vaccine and that are separate to the delivery device were 
excluded:  


- Electroporation 
- Topical adjuvant creams 
- Laser microporation 


 
24 innovations are proposed in total and are presented in Table 1.  
 


VIPS selection of comparators 
 
VIPS will assess a diversity of innovations, but relatively few of them belong to the same 
type of innovation, making direct comparisons across innovations very difficult (e.g. 
compact prefilled auto-disable injection device vs. barcode).  
To overcome this issue, it is proposed to assess each innovation against a comparator 
that most closely matches the innovation and will allow a direct comparison for each 
indicator and is currently (or could be) used in low- and middle-income countries 
(LMICs).  
14 comparators are proposed in total for the 24 innovations in scope and are presented 
with the innovations in Table 1.  
Assumptions 
When creating the comparator list, the following assumptions were made: 


1. All comparators and devices are autodisable (AD), except for the reconstitution 
needle and syringes (N&S), which are reuse prevention (RUP). 
 


                                            
1 Excluded under this criterion because the WHO work on nebulizers for measles vaccine was 
discontinued. 
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2. The comparators chosen for each type of innovation are the combination of 
existing components that most closely match the innovation, and that are 
also currently (or could be) used in LMICs.  
 


3. Single dose vials (SDV), rather than multi-dose vials (MDVs) are used for the 
comparators, because in most cases the innovation being considered is a single-
dose presentation. Using single-dose vials will allow a more direct comparison 
with the innovation’s characteristics and make the incremental gains/losses 
easier to compare. However, when MDVs are currently used by countries for 
specific vaccines, a comparison against an MDV will also be conducted under 
Phase II for those vaccines if this innovation is prioritized. 
  


4. Intradermal (ID) injection using the Mantoux technique was assumed to be 
significantly different to intramuscular (IM) and subcutaneous (SC) injection; 
however, it was assumed that IM and SC injection are sufficiently similar not to 
need different comparators. 


 


Table 1. List of innovations in scope of VIPS, at the category and type levels, with 
comparators 


Innovation category Innovation type 
 


Comparator(s) 
 


A 


Primary 
vaccine 
container  
(without 
delivery device) 


1. Blow-fill-seal (BFS) primary 
container  • SDV (liquid vaccine) 


2. Dual chamber vial 
• SDV (lyophilized or “lyo” vaccine), 


diluent, and RUP (reconstitution or 
“recon”) N&S 


B 


Integrated 
primary 
container and 
delivery 
technology 


3. Compact prefilled auto-disable 
device (CPAD)  
• Sub-type: Preformed CPAD 
• Sub-type: BFS CPAD 
• Sub-type: Other types 


• SDV (liquid) and AD N&S 


4. Single-chamber cartridge injectors • SDV (liquid) and AD N&S 


5. Dual-chamber delivery device • SDV (lyo), diluent, RUP recon N&S, 
and AD N&S 


6. Microarray patch (MAP) 
 


• SDV (liquid) and AD N&S;  
• SDV (lyo), diluent, RUP recon N&S, 


and AD N&S 
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Innovation category Innovation type 
 


Comparator(s) 
 


7. Prefilled polymer BFS 
dropper/dispenser • SDV (liquid) and dropper/dispenser 


8. Prefilled dry-powder intranasal 
device  


• SDV (lyo), diluent, RUP recon N&S, 
and AD N&S2  


9. Solid-dose implants (with 
applicator) 


• SDV (liquid) and AD N&S; 
• SDV (lyo), diluent, RUP recon N&S, 


and AD N&S 


10. Sub-lingual dosage form 


• SDV (oral/liquid) and 
dropper/sprayer; 


• SDV (oral/lyo), diluent, RUP recon 
syringe, and dropper sprayer; 


• SDV (injectable/liquid) and AD 
N&S; 


• SDV (injectable/lyo), diluent, RUP 
recon syringe, and AD N&S 


11. Oral fast-dissolving tablets 
• SDV (oral/lyo), diluent, RUP recon 


syringe, and dropper; 
• SDV (injectable/liquid) and AD N&S 


C 
Delivery 
technology (not 
pre-filled) 


12. AD sharps-injury protection (SIP) 
syringe • AD N&S without SIP feature 


13. Disposable syringe jet injector 
(DSJI)  


a. Subtype: DSJI for 
intramuscular/subcutaneo
us delivery 


b. Subtype: DSJI for 
intradermal (ID) delivery 


a. AD N&S 
 


b. Bacille Calmette-Guerin (BCG) AD 
N&S3 


14. ID syringes 
a. Subtype: needle hubs 


and ID adapters (with ID 
needles) 


b. Subtype: syringe 
adapters (no needle) 


c. Subtype: field-filled ID 
syringes 


• BCG AD N&S3 


D Formulation 


15. Heat stable/controlled 
temperature chain (CTC) qualified 
liquid formulations 


• Use without innovation (i.e. current 
liquid or lyophilized formulation) 


16. Heat stable/ CTC qualified dry 
formulations 


• Use without innovation (i.e. current 
liquid or lyophilized formulation 


                                            
2 A footnote will be added in the Technical note in Phase I that a comparison against IN sprays will also be required 
under Phase II if there is a vaccine (antigen) that is currently delivered as liquid spray in the scope of vaccines. 
3 ID injection using an AD BCG needle and syringe and the Mantoux technique 
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Innovation category Innovation type 
 


Comparator(s) 
 


17. Freeze damage resistant liquid 
formulations 


• Use without innovation (i.e. current 
liquid formulation) 


E Packaging and 
safety 


18. Bundling devices • Use without innovation (i.e. vaccine 
and diluent in separate packaging) 


19. Reconstitution vial adapters • Use without innovation (i.e. RUP 
N&S for reconstitution)   


20. Plastic needle (for reconstitution) • RUP N&S (with metal needle) 


H Labelling 


21. Freeze indicator on primary 
vaccine container 


• No freeze indicator on the primary 
vaccine container and use of 
standalone freeze indicators and 
temperature monitoring devices 


22. Combined Vaccine vial Monitor 
(VVM) and Threshold Indicator 
(TI) 


• VVM on primary containers used 
with stand-alone TI 


23. Barcodes • Use without innovation (i.e. no 
barcode) 


24. Radio Frequency Identification 
(RFID) 


• Use without innovation (i.e. no 
RFID tag) 
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Framework for decision-making: Implementation of mass vaccination campaigns 
in the context of the COVID-19 pandemic 


Since the declaration of a COVID-19 pandemic on 11 March, countries began suspending mass 
vaccination campaigns, both preventive supplementary immunization activities (SIA) and outbreak 
response immunization (ORI) campaigns, due to lockdown measures and uncertainties about COVID-19 
transmission.  WHO developed and launched a tracking mechanism on 15 May 2020, showing that 
from the period beginning 15 March 2020, 66 countries with at least one VPD campaign had been 
postponed.  The latest update as of 1 September 2020 shows that 53 countries have postponed 89 
campaigns (27 outbreak response and 62 preventive SIAs). Despite countries facing initial challenges 
in adjusting to additional infection prevention and control measures, and obtaining adequate 
protective equipment,  several are slowly reinitiating planning for mass campaigns.  Nine countries 
have successfully conducted VPD campaigns (e.g, measles, mOPV2, bOPV or tetanus) and other 
countries continue to plan mass campaigns for the remainder of 2020, some of which are integrated. 


For countries affected simultaneously by vaccine-preventable diseases (VPD) and COVID-19 outbreaks, 
determining the best course of action may be challenging. In order to support countries in assessing the 
risks and benefits of conducting mass vaccination campaigns in COVID-19 settings, WHO developed the 
following resource: 


Framework for decision-making: Implementation of mass vaccination campaigns in the context of the 
COVID-19 pandemic.1 This technical guidance outlines a common framework for decision-making for the 


1 https://www.who.int/publications/i/item/WHO-2019-nCoV-Framework_Mass_Vaccination-2020.1 


The Framework proposes a step-wise approach to the assessment of the relative risks and benefits of 
conducting mass vaccination campaigns in the context of COVID-19. Five steps are proposed, each 
accompanied by a set of principles and criteria that countries should consider during the decision-making 
process. 


Step 1: Assess the potential impact of the VPD/HID outbreak using key epidemiological 
criteria. 


Step 2: Assess the potential benefits of a mass vaccination campaign and the country capacity 
to implement it safely and effectively.  


Step 3: Consider the potential risk of increased COVID-19 transmission associated with the 
mass vaccination campaign. 


Step 4: Determine the most appropriate actions considering the COVID-19 epidemiological 
situation. 


Step 5: If a decision is made to proceed with a mass vaccination campaign, implement best 
practice. 


The document also provides recommendations for the organization of high-quality immunization 
campaigns in the context of COVID-19, i.e. infection, prevention and control measures for the organization 
of vaccination sites as well as specific recommendations for vaccinators on the use of personal protective 
equipment.   
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conduct of mass vaccination campaigns, offers principles to consider when deliberating the 
implementation of mass vaccination campaigns; and details the risks and benefits of conducting 
vaccination campaigns to respond to VPD outbreaks.  


 
The guidance was published in five languages and has been widely circulated across the 6 WHO 
regions. ROs have reported that the Framework has proved a useful tool to countries when weighing the 
short and medium-term public health consequences of implementing or delaying mass vaccination 
campaigns. Although countries are now gradually restarting immunization services, implementations are 
still hindered by the lack of PPE, considerations on safety issues of health workers, the fear of increased 
SARS-CoV 2 transmission, lockdown policies, logistics issues, etc. Outreach and mobile services remain 
affected as resources and manpower are shifted to COVID responses.  
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BRIEFS TO REVIEW EVIDENCE FOR COVID-19 CO-MORBIDITY AND BENEFIT OF VACCINATION IN 


RELATION TO: 1. INFLUENZA AND 2. PNEUMOCOCCAL DISEASE 


Session type 


For ☒ information ☐ discussion ☐ decision


1. Influenza vaccination in the context of the COVID-19 Pandemic.


Purpose of session 


This session is for information to provide SAGE with an update of the current situation regarding 
influenza vaccination in the context of the current pandemic.  


Background description 


Increasing influenza transmission during the Northern Hemisphere influenza season may pose an 
additional burden on health systems due to potential co-circulation of influenza and SARS-CoV-2. In 
September 2020, SAGE issued an interim recommendation to prioritize health workers and older 
adults for influenza vaccination in the current pandemic. 


2. Role of Pneumococcus in COVID Pandemic: Review of Available Data


Purpose of session 


This session is for information and provides SAGE with a review of currently available data on COVID-
19 and pneumococcus. While not a part of the original terms of references, as a result of the COVID-
19 Pandemic, the working group was asked to consider two additional questions:  


1) Do individuals with COVID 19 have an increased risk of secondary bacterial infections due to
S. pneumoniae?


2) Do individuals who have been immunized against Pneumococcus have a lower risk of severe
disease or mortality due to COVID-19?


Background description 


During the Spanish flu pandemic, a large burden of disease was due to secondary bacterial infections 
caused by S. pneumoniae (Spn) leading to further morbidity and mortality. In light of this knowledge, 
concern has been raised about the role of pneumococcus in the COVID-19 pandemic. The SAGE 
Pneumococcal Working Group (SAGE PC WG) conducted a literature search and reviewed the 
evidence found to understand the role of Spn as a co infection to COVID-19. Literature was also 
sought on the possible mitigating effect of Pneumococcal vaccines in severe COVID-19 illness.  
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WHO SAGE Seasonal Influenza Vaccination 
Recommendations during the COVID-19 Pandemic 
DRAFT 
Interim guidance  
17 September 2020     


This document provides interim recommendations from the WHO Strategic Advisory Group of Experts 
(SAGE) on Immunization for influenza vaccination during the COVID-19 pandemic. It also provides 
programmatic considerations for national authorities planning and conducting their influenza vaccination 
programmes, as well as research considerations to address current knowledge gaps.  


Introduction  
Safe and effective influenza vaccines are part of broader influenza prevention and control efforts, which also 
include non-pharmaceutical interventions (NPIs) (e.g., hand hygiene, physical distancing, respiratory 
hygiene/etiquette) and antivirals. The current WHO influenza vaccine policy, which is outlined in the 2012 
WHO vaccine position paper [1], identifies a number of risk groups for priority use of influenza vaccines, 
including pregnant women as the highest priority, with other priority groups being children, older adults, 
individuals with underlying medical conditions, and health workers in no particular order.  


Influenza transmission may have been altered by the range of NPIs currently in place for COVID-19 or the 
limited influenza importation into countries due to travel restrictions and border closures, as observed by the 
dramatic reduction in influenza detections during the 2020 Southern Hemisphere influenza season. However, 
NPIs and travel restrictions vary by country, and as they are lifted, influenza transmission could also increase, 
leading to potential co-circulation of influenza and SARS-CoV-2 and additional burden on vulnerable 
populations and health systems. In view of these considerations, there is a need to reconsider the prioritization 
of risk groups for influenza vaccination during the COVID-19 pandemic for the following reasons: 


• To ensure optimal control of influenza among groups at high risk of severe COVID-19 disease as well
as influenza illness. Treatment in health-care settings could increase the risk of exposure to SARS-
CoV-2 and subsequent development of severe COVID-19;


• To decrease the potential for additive burden on health care systems from patients with influenza
seeking medical care or being hospitalized;


• To reduce absenteeism among health workers and other care providers essential to the COVID-19
response; and


• To ensure optimal management and use of potentially limited seasonal influenza vaccines—across the
world but especially in low- and middle-income countries— as supplies are prepared nearly a year in
advance.


It is important to note that the suggested prioritization in this document should be considered along 


with the 2012 position paper, national polices, local epidemiology, and the potential for increased 


demand for influenza vaccines. The interim change in risk groups proposed in this paper is only meant 


to ensure optimal control of influenza during COVID-19 and should not negatively impact influenza 


vaccination programmes and coverage of existing target groups, which are based on the national 


policies and epidemiological situation for both influenza and COVID-19.  


Recommendations  
Based on the considerations above, SAGE recommends the following prioritization of risk groups for seasonal 
influenza vaccination during COVID-19: 


Highest priority risk groups 


• Health workers: Health workers, including care workers, in hospitals, long-term care facilities (e.g.,
nursing homes, residential facilities, etc.), and the community are recommended as one of the highest
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priority groups for receipt of influenza vaccines during COVID-19 to minimize: absenteeism due to 
influenza and disruption to the workforce, spread of influenza from care providers to vulnerable 
patients, and burden on the broader health system. Where supply of vaccine permits, influenza 
vaccination should be expanded to all workers in health care settings, including outpatient staff, and 
support staff (e.g., cleaning and security staff). If vaccine supply is insufficient for such staff, health 
workers should be prioritized based on risk of infection among themselves and among those for whom 
they care [2]. 


• Older adults: Similar to influenza, COVID-19 severity is strongly associated with advanced age, and 
older adults are at much greater risk of severe disease and death than younger adults. This group is 
therefore recommended as one of the highest priority groups to receive influenza vaccine during the 
COVID-19 pandemic. While the 2012 position paper referred to adults over the age of 65 as being at 
higher risk of severe influenza, where supply permits, national authorities, including national 
immunization technical advisory groups (NITAGs), should carefully consider prioritizing older adults 
in long-term care facilities, in day-care hospitals or receiving home-care. Further, expanding this risk 
group to include adults over 50 years of age who area at higher risk of severe COVID-19 should be 
considered.   


 
Additional risk groups, in no particular order 


• Pregnant women: Pregnant women remain the highest priority group for influenza vaccination and, 
where supplies permit, should be prioritized to receive vaccine. Emerging data on infection with 
COVID-19 during pregnancy suggest a potential increased risk of severe COVID-19 disease in 
pregnant women, but data are still very limited; this will continue to be assessed as data emerge.   


• Individuals with underlying health conditions: An additional risk-group, also identified in the 2012 
position paper, are individuals with underlying health conditions, such as individuals living with 
diabetes, hypertension, HIV/AIDS, asthma and other chronic heart- or lung diseases. Because these 
populations are likely at a higher risk of COVID-19 severe illness, individuals with underlying health 
conditions, where they can be identified, should continue to be prioritized for influenza vaccination to 
protect them against influenza and also to minimize their risk of SARS-CoV-2 infection through 
seeking treatment for influenza and hospital admissions for influenza, which could further stress the 
health care system.  


• Children: Although current data indicate that children, particularly those less than 5 years of age, are 
not at increased risk of severe COVID-19, children remain a priority group for influenza vaccination 
because of their risk of severe influenza, particularly those aged 6 months to two years. Countries that 
have procured specific formulations of influenza vaccines targeted for use in children (e.g., live 
attenuated influenza vaccines) should continue these. 


 
Programmatic considerations 
When implementing their national influenza vaccination programmes during the COVID-19 pandemic, 
national authorities should carefully consider the following: 


• Due to envisaged influenza vaccine supply shortages, which may extend to the 2021-2022 influenza 
season, the ability to procure influenza vaccines, especially for countries which have no established 
influenza programme in place, may be challenging. As such, governments, especially those of low- 
and middle-income countries, are encouraged to promote and strengthen efforts for sustainable supply 
or production of influenza vaccines. 


• For countries that do not have an existing platform for immunization of health workers or older adults, 
establishing such a platform to deliver influenza vaccines will likely benefit planning for future 
immunization of these populations with COVID-19 vaccines.  


• For countries with an existing platform, the COVID-19 pandemic affords an opportunity to strengthen 
their influenza programme beyond the pandemic and establish a pathway for adult vaccination 
programmes. 


• National influenza vaccination programmes should be based on national policies and the influenza and 
COVID-19 epidemiological situation. Once risk assessments are conducted, national authorities may 
identify other relevant populations and settings, which might include indigenous populations and 
ethnic minorities as well as individuals in institutional settings, that would benefit from seasonal 
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influenza vaccination. However, priority should be given to the risk groups (i.e. health workers, older 
adults, individuals with underlying health conditions, pregnant women and children) to ensure equity 
among the additional populations and settings identified.  


• The conduct of routine influenza vaccination for all groups needs to take into account the risk of 
increasing exposure to COVID-19. Appropriate NPIs should be adopted to minimize the risk of 
COVID-19 infection [3].  


 
Research considerations 


• COVID-19 vaccine developers should be encouraged to evaluate concomitant use of COVID-19 
vaccines with influenza vaccines, and other vaccines administered in the priority groups outlined 
above, such as pneumococcal vaccines, to inform future policy. National regulatory authorities are 
also encouraged to monitor the concomitant impact of these interventions.    


• Studies capturing data on the impact of co-infection with influenza and COVID-19 disease and risk of 
pneumococcal disease with or post COVID-19 would be valuable.  


 
Methods  
SAGE proposes these interim recommendations based on the ethical considerations for prioritizing access 
to resources in the 2020 WHO guidance on Ethics and COVID-19: resource allocation and priority-setting 
[4], including prioritizing those tasked with helping others and those at greatest risk of infection and serious 
illness.  
 
SAGE applies the principles of evidence-based medicine and has set in place a thorough methodological 
process for issuing or updating recommendations [5], which are ultimately reflected in the WHO vaccine 
position papers. Within these interim recommendations, SAGE proposes no change to the influenza risk group 
prioritization as outlined in the 2012 WHO influenza vaccine position paper which would warrant an in-depth 
review of the evidence.  
 
Plans for updating  
These interim recommendations will apply until the end of the COVID-19 public health emergency of 
international concern (PHEIC) or until WHO issues recommendations reflected in an update of the 2012 WHO 
influenza vaccine position paper. However, SAGE and its working groups [6][7] will continue to monitor the 
situation and may propose adjustments to the recommendations if new evidence emerges.  
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SAGE Pneumococcal Working Group Report: Pneumococcal 
Outbreaks


Introduction 
While pneumococcal meningitis is generally an endemic disease, it has the potential to cause large 
community outbreaks, similar to those caused by meningococcus. These outbreaks have been reported 
in communities in Africa with a similar geographic distribution as meningococcal outbreaks, although 
these outbreaks are also known to occur outside of the African meningitis belt.  


WHO currently recommends the inclusion of Pneumococcal Conjugate Vaccine (PCV) in the routine 
infant immunization schedule in all countries. Many countries in Africa provide the 10- or 13-valent PCV 
(PCV10, PCV13) in their national childhood immunization programmes. WHO recommends a minimum 
of 3 doses of PCV, given as either 3 primary doses with no booster (3p+0) or as 2 primary doses with a 
booster dose at 9-18 months of age (2p+1); it was noted that the 2p+1 schedule may have potential 
benefits because of higher antibody levels in the second year of life [1].  The 3p+0 schedule is more 
commonly used in the African meningitis belt countries. Two confirmed outbreaks of pneumococcal 
meningitis have been reported in countries that have introduced PCV in their national immunization 
programmes.  


Several possible approaches have been considered to prevent and/or respond to pneumococcal 
outbreaks. These include: (i) strengthening routine immunization programmes for PCV; (ii) a change in 
schedule from 3p+0 to 2p +1; (iii) conducting catch up vaccination nationally to include older, 
susceptible age groups; or (iv) conducting reactive campaigns in response to an outbreak. The Working 
Group (WG) reviewed available data on the epidemiology of pneumococcal outbreaks, the impact of 
schedules on the epidemiology of pneumococcal disease (IPD) and modelling approaches with the aim 
to provide a recommendation for preventing and/or mitigating pneumococcal outbreaks. 


Systematic review of community pneumococcal outbreaks
Adam L. Cohen 
A systematic review of the literature was conducted to identify pneumococcal outbreaks in Africa. 
Published and unpublished literature sources from 2000 to 2018 were reviewed. Additionally, data from 
surveillance databases [Enhanced Meningitis Surveillance Network, MenAfriNet and Global Invasive 
Bacterial Vaccine-Preventable Disease (IB-VPD) Surveillance Network] were reviewed. In addition, a 
PubMed search was conducted to identify community outbreaks of pneumococcal disease outside 
Africa.   


The outbreaks of pneumococcal meningitis in the African meningitis belt were classified based on 
epidemiological criteria as shown in Table 1 
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Table 1. Criteria used for classification of pneumococcal meningitis outbreaks. 


A total of ten outbreaks in Africa were identified (Table 2).  Of these, two were classified as confirmed 
pneumococcal outbreaks, seven as possible and one as unlikely. 


Country 


Above 


baseline for 


previous 


year 


≥10 cases 


/100K/wk 


Cumulative 


attack rate 


≥80/100K/


yr 


≥10 


confirmed 


cases 


Percentage 


of cases Spn 


≥50% 


Predominant 


ST 
Outbreak 


confirmed? 


CAR: Paoua, 
2016–2017 


Yes  Yes Yes Yes Yes Yes Confirmed 


Ghana: Central, 
2015–2016 


Possibly Yes Yes  Yes Yes Yes Confirmed 


Ghana: Northern, 
2015–2017 


Yes 
Yes – at 
district 
level 


NA Yes 


50% Upper 
west 
32% 
Northern 


Yes 
Possible – at 


district level 


Burkina Faso: 


Pama, 2011 
Yes Yes Yes Yes Yes No Possible 


Burkina Faso: 


Karangasso Vigue, 


2011 
Yes Yes No Yes Yes Yes Possible 


Burkina Faso: 


Solenzo, 2009 
Yes Yes Yes Yes Yes NA Possible 


Chad: Goundi, 
2009 


Yes Yes Yes Yes Yes NA Possible 
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Burkina Faso: 


Bobo-Dioulasso, 
2002–2004 


Yes -2004 NA NA Yes 
41% 2003 
65% 2005 


Yes Possible 


Ghana: KND, 
2001–2003 


Yes NA NA Yes 
38% 2001-02 
52% 2002-03 


Yes Possible 


Chad: Goundi, 
2001 


Yes Yes Yes Yes Yes NA Unlikely  


Table 2: Characteristics of potential pneumococcal outbreaks identified in Africa, 2000–2018 


These outbreaks showed up to a ten-fold increase in incidence (when compared to local baseline).  The 
outbreaks ranged in size from 71 cases to 1733 suspected cases, among which 10 to 249 cases were 
laboratory confirmed. The case fatality ratio (CFR) of suspected cases ranged from 4-18% and for 
confirmed cases ranged from 10-46%.  Three of these outbreaks lasted for more than 1 year and were 
considered recurrent. Half of the outbreaks were mixed outbreaks of meningococcus and 
pneumococcus; seven reported >50% pneumococcus in cases where microbiological data was available. 
Serotype 1 (ST1) was the predominant pneumococcal serotype in outbreaks where serotyping was done 
(Figure 1). Age distribution and serotype predominance were reviewed by pre- and post-PCV 
introduction periods. In the post-PCV immunization period, the number and proportion of 
pneumococcal cases among children under 5 years of age were reduced compared to the pre-PCV 
period.  


 


Figure 1: Streptococcus pneumoniae serotype distribution in African meningitis outbreaks 


There were limitations in the data available for analysis due to limited surveillance and laboratory 
capacity, particularly for pneumococcal serotyping.  
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Outside of Africa, data from reported outbreaks of invasive pneumococcal disease (IPD) or pneumonia 
(bacteraemic and non-bacteraemic), of predominantly ST1, in central Australia were reviewed.  The first 
outbreak lasted approximately two years (2010-12).  The incidence of IPD was 65% greater than in the 
year preceding the outbreak. The majority of cases were among the indigenous population. The median 
age was 10 years (range 3-61 yrs) and the mean age was 18 years. The second outbreak in Central 
Australia was identified in the winter of 1991.  This outbreak affected indigenous men who presented 
with bacteraemic pneumonia.  The authors also report a concomitant increase in hospitalized cases of 
non-bacteraemic pneumonia in children among whom the prevalence of ST1 carriage was 17%. 


Programmatic and real-world experiences of responding to 


pneumococcal outbreaks: AFRO Experience 


Brenda Kwambana-Adams 


Based on the experience with the outbreak in Ghana in 2015 – 16, this presentation provided an 
overview of the many challenges faced when identifying and responding to outbreaks of pneumococcal 
meningitis in African countries.  These challenges ranged from case identification; laboratory 
confirmation, especially when lumbar punctures and testing of CSF samples is not routinely done; 
inadequate data capture and reporting within national surveillance systems; poor microbiological 
capacity; and low public awareness of the disease.  The importance of adequate training of health 
workers for CSF collection was highlighted. Additional programmatic issues such ensuring appropriate 
case management were also highlighted.   


Several issues that needed to be addressed to improve detection and response to pneumococcal 
meningitis outbreaks were identified.  These included: 


1. Establishing clearer definitions of pneumococcal outbreaks in the African meningitis belt. 


2. Strengthening meningitis surveillance systems to enable the timely identification of 
pneumococcal outbreaks when they occur.  


3. Improving laboratory capacity and decentralization of molecular testing (e.g. for pneumococcal 
serotyping). 


4. Providing evidence and clearer guidance for: 


a) The treatment and management of pneumococcal meningitis during outbreaks; and 


b) The use of chemoprophylaxis for case contacts or individuals at high risk of 
pneumococcal infections e.g. (sickle cell disease). 


Pneumococcal Meningitis and PCV13 Impact in West Africa – 


Considerations for PCV13 Schedule Change 
Tamara Pilishvili 


Although WHO recommends either a 2p+1 or 3p+0 schedule for infant immunization, the majority of 
African countries use a 3p+0 schedule. Only four countries, all situated outside the meningitis belt, use a 
2p+1 schedule: Libya, Morocco, Mauritius and South Africa. Mozambique switched to 2p+1 in late 2019. 
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Despite sustained coverage with three doses of PCV >90% in Burkina Faso and Ghana using a 3+0 
schedule, ST1 disease continues to be reported with limited evidence for an indirect effect of childhood 
PCV use against ST 1 disease. Ghana experienced an outbreak two years after high, stable coverage was 
achieved among infants. 


Based on analyses of Burkina Faso pneumococcal meningitis surveillance data, following PCV13 
introduction PCV13-serotype meningitis incidence in young children significantly decreased, with the 
greatest decline among children aged <1 year. Direct protection and herd protection were less 
pronounced for ST1 than the other PCV13 serotypes, and ST1 was the most common PCV13 type 
causing meningitis [2-4]. 


Studies of PCV13 impact on pneumococcal colonization in Burkina Faso 4 years post PCV13 
implementation have shown a decrease in prevalence of PCV13 serotypes among those who were age-
eligible to receive three PCV13 doses (Table 2). However, despite a decline in prevalence, vaccine-type 
colonization in children less than 5 years of age continues to be high at 22%. No change in vaccine-type 
carriage prevalence was observed among older children and young adults. 


Among other African countries using the 3+0 schedule, for example, in Niger after PCV13 introduction, 
vaccine-type (VT) meningitis declined in all age groups, and most substantially in children aged <5 years 
of age. However, in persons >5 years of age, over 50% of pneumococcal meningitis was VT. ST 1 
remained the most common VT among those >5 years of age, though not in children < 5 years.[5] In the 
Kilifi district of Kenya, PCV10 introduction was accompanied with a catch-up vaccination of children up 
to 5 years of age. Incidence for all IPD and VT-IPD decreased in all age groups, with no difference in NVT-
IPD between pre- and post- periods [6]. In the pre-PCV period, there was a high incidence of ST 1 IPD in 
children < 5 years as well as in those 5-14 years. The introduction of PCV10 into the routine childhood 
programme along with catch up vaccination in children up to 5 years resulted in near elimination of ST1 
IPD in all age groups.  


South Africa is the only African country using a 2p+1 schedule with vaccine impact data. PCV7 was 
introduced in 2009, followed by PCV13 in 2011. Four years after introduction using a 2p+1 schedule, a 
decrease in ST 1 IPD was observed in all age groups, indicating both direct and indirect protection [7]. 
Comparison of countries with similar times since introduction (5-6 years) and coverage rates (>90%) VT 
carriage reduction was almost 3 times greater when a 2p+1 schedule is used (Table 2). These data 
suggest that a 2p+1 schedule may provide better indirect impact than a 3p+0 schedule. 
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Country Schedule 
Vaccin


e 
Introduction 


Date 


Years 


Post 


Introd


uction 


PCV 


Coverage 


VT 


Carriage*


(Study 


Date) 


Reference 


Burkina 
Faso 


3+0 
8, 12, 
16 wk 


PCV13 Oct 2013 4 >90% 
20% 
(2017) 


Kabore et al. 
Unpublished data 


The 
Gambia 


3+0 
2, 3, 4 
mo 


PCV13 May 2011 5 >90% 
11.4% 
 (2016) 


Usuf E. CID 2019  


Ghana 3+0 
6, 10, 
14 wk 


PCV13 May 2012 4 88-93% 
19% 
(2016) 


Dayie NTKD et al. 
Presented at ISPPD 
2018, Melbourne 
Australia, April 2018 


Kenya 3+0  
6, 10, 
14 wk 


PCV10 Jan 2011 6 >94% 
9-16% 
(2017) 


Verani J et al. 
Presented at ISPPD 
2018, Melbourne 
Australia, April 2018 


Malawi 3+0 
6, 10, 
14 wk 


PCV13 Nov 2011 5 83% 20% 


Hyderman R. 
Unpublished data 
and WHO WEUNIC 
Data 


Mozam
bique 


3+0  
2, 3, 4 
mo 


PCV10 April 2013 3 80% 
14.5% 
(2015-
2016) 


Sigauque B. 
Unpublished data 
and WHO WEUNIC 
Data 


South 
Africa 


2+1 
6, 14, 
40 


PCV13  May 2011 5 >90% 
4.2% 
(2016-
2017) 


Von Gottberg A et al. 
Presented at ISPPD 
2018, Melbourne 
Australia, April 2018 


Table 2: Pneumococcal vaccine serotype (VT) carriage post-PCV in Africa 


*VST carriage refers to serotypes contained in the vaccine in use in each country in children <5 years 
Figure courtesy of BMGF  


Other Considerations for PCV13 Schedule Change to 2p+1 
If a 2p+1 schedule is chosen, the third dose, is recommended between 9 and 18 months of age. It would 
be important to ensure high coverage of the third dose and non-interference with other co-
administered vaccines given at that age. In Burkina Faso, coverage rates with the first dose of measles 
containing vaccines (MCV1) and Yellow Fever Vaccine, which are given at 9 months were 88% and 85%, 
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respectively in 20181, indicating that high coverage with the third dose could be achieved. Co-
administration of PCV with MCV1 and YFV was found to be safe and did not interfere with the 
immunogenicity of any of the co-administered vaccines [8].   


Impact of Infant PCV10/13 programs on serotype 1 IPD 
Maria Knoll, Kyla Hayford, Julia Bennett, Maria Garcia Quesada 


The PSERENADE project analyzed data, from 45 sites [Europe (21), N. America (7), Africa (7), Latin 
America (2), Asia (4), and Oceania (3)] to examine the direct and indirect effects of PCV10 and PCV13 on 
the incidence of ST1 IPD. Implementation of routine infant PCV immunization led to an 85% decrease in 
ST1 IPD 6 years after introduction in children and adults of all ages. By the 5th year of PCV10/13 use, ST1 
IPD incidence was substantially reduced compared to the pre-PCV period across all age groups in all 
sites. No difference was observed by region, by PCV product, by schedule (3p+0 or 2p+1) or by under 5 
mortality strata, although some sub-groups included few countries. In the 5 African surveillance sites 
that provided data, 4 of which used a 3p+0 schedule, including one from the meningitis belt, all of whom 
used a 3p+0 schedule, the direct and indirect effects of PCV in children and adults were similar to those 
in other countries by year 5 after vaccine introduction. In all these African countries, ST1 IPD was 
virtually eliminated in all age groups, including children up to 17 years of age and adults ≥ 18 years 
(although only two African sites had data in adults ≥ 18 years). 


 


Modelling Pneumococcal outbreaks 
Caroline Trotter 


Lessons learned from meningococcal meningitis outbreaks in the African meningitis belt show that 
reactive vaccination is an inefficient tool to mitigate outbreaks compared to preventive campaigns. 
Nevertheless, outbreak response with vaccination continues for outbreaks of meningococcal meningitis 
caused by serogroups C and W. Timeliness of response is the most critical factor for a successful 
outcome, as opposed to changing the threshold for defining outbreaks or using other criteria such as 
spatial risk [9] . 


Modelling was performed to investigate the value of reactive vaccination using weekly district-level 
suspected meningitis case data from 20 districts in the outbreak areas of Brong-Ahafo, Ghana, 
supplemented by data from laboratory confirmed cases to determine the percent due to Streptococcus 
pneumoniae [10]. The authors estimated the potential impact of reactive vaccination (case reduction) in 
relation to epidemic/ response thresholds and timeliness of response.  


The model showed that five districts crossed the epidemic threshold of 10 cases per 100,000 per week, 
three of which exceeded a cumulative incidence of 100 cases per 100,000. Vaccinating individuals 
between 5 and 29 years of age in the five eligible districts would have required approximately 284,000 
doses of vaccine. If a vaccination campaign had been implemented within 2 weeks of the trigger, 36 
cases would have been prevented, whereas immediate vaccination would have prevented 61 cases. 
With a 4 week delay 20 cases would have been prevented. The number needed to vaccinate (NNV) to 
prevent a case is 9100-27,800, which is higher than the range of previous estimates for reactive 


                                                           
1 (https://apps.who.int/immunization_monitoring/globalsummary/estimates?c=BFA 


9.2_Pneumo


SAGE October 2020 meeting







DRAFT AS OF 15 SEPT 2020 


8 
 


meningococcal vaccination campaigns (3700–11,600 for 2–4-week lag). However, NNV for prevention of 
death may be comparable to that for reactive meningococcal vaccination given higher case fatality ratio 
(CFR) for pneumococcal meningitis. 


This modelling study shows that the lessons from meningococcal outbreaks are still relevant for 
pneumococcal outbreaks.   Reactive vaccination is a relatively inefficient response to outbreaks. 
Timeliness is key and could be facilitated by temporarily using available stocks of PCV for childhood 
vaccination till such time that the vaccines for the epidemic response became available.  


A limitation of the model presented is that it considers only “stand alone” outbreaks and does not take 
into account the endemic burden of pneumococcal disease and the longer term impact of reactive 
vaccination. Models capturing dynamics of both may be possible, but would be complicated [11]. 
However, it is questionable whether rich enough data on pneumococcal outbreaks are available to use 
such a modelling approach. An alternative might be to model the use of catch-up vaccination as 
‘insurance’ against future outbreaks. However, it would be important to articulate the key questions to 
be addressed by the model. 


Working Group Discussions and Conclusions: 
The working group noted that large-scale community pneumococcal meningitis outbreaks are still 
reported in the countries in the African meningitis belt, including in countries where PCV introduction 
has occurred. However, there is only one reported confirmed outbreak in a country with childhood PCV 
coverage > 50% (PCV3 coverage in the Central Africa Republic, the second country with a confirmed 
outbreak, has been consistently < 50%). The outbreak in Ghana occurred 2 years after achieving high 
and stable PCV coverage nationally; no outbreaks have been reported 5 or more years after childhood 
PCV introduction. When outbreaks do occur, they are predominantly caused by ST1 and have extended 
to areas adjacent to the meningitis belt. There are other communities such as Aboriginal populations in 
Australia that have also experienced outbreaks. 


The working group concluded that PCV10/PCV13 provides direct as well as indirect protection against 
ST1 IPD in many settings, including in the limited number of African countries from where data were 
available. There did not appear to be a noticeable difference in the direct or indirect effects of PCV10 or 
13 used in either a 3p+0 or 2p+1 schedule ≥ 5 years after PCV introduction. However, there were data 
from only one site within the meningitis belt. Sentinel site surveillance may not be adequately capturing 
cases from epidemic meningitis cases occurring outside the surveillance catchment area. 


Other issues raised during the discussion were environmental factors that may be contributing to 
epidemic meningitis as well as differences between the endemic and epidemic strains of ST1. 


The use of PCV as an outbreak measure, based on modelled data, does not appear to be an efficient 
method of preventing outbreak related cases.  However, since outbreak response is conducted for 
outbreaks of meningococcal meningitis, equity considerations may demand a response despite the 
limited impact of the response.   
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1 GENERAL COMMENTS 


This interactive pdf contains all background documents for the designated Strategic Advisory 
Group of Experts (SAGE) on Immunization meeting. 


To function correctly, this document should be opened with Acrobat Reader (please download 
if necessary). 


The interactive SAGE yellow book pdf document (or eYellow Book - eYB) is built of a ‘main’ 
document containing the table of content, the agenda and a series of session landing pages 
from which you can open the different attachments.  
All the technical content is encapsulated in the different attachments. 


2 HOW TO USE THE EYELLOW BOOK (EYB) 


The table of contents page is your starting point. Clicking on a session in the table will bring you 
directly to the session landing page. You can also follow the hyperlinks in the agenda. 


2.1 ‘BACK TO TOC’ BUTTON 
The ‘Back to TOC’ button on each page allows you to navigate back to the table of content from 
any page by a simple click. 


2.2 SESSION LANDING PAGES 
Each landing page has three subsections with the list of documents to read: 


- Executive Summary: gives a brief outline of session objectives and the questions asked
- Background document (essential): lists the essential documents to read to prepare the


session (previously those documents featuring in the paper copy of the yellow book)
- Background documents (additional): lists other information material useful for the


session. Previously the ‘online-only’ material.


Clicking on the different items of those lists will open the documents as attachments in 
separate tabs of the Acrobat reader.  
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2.3 REFERENCING  ATTACHMENTS: 
All General/administrative attachments are numbered with capital Letter A-E.   
e.g.: A_admin_general. 
 
The names of documents related to the sessions all start with the session number followed  


- by ‘.’ and by a sequential order number 
- then by  ‘_’ and a short session title  


e.g.: 1.1_Polio 
The full names of the different sessions are found in the table of content. 
For usability, please close unused tabs regularly (at least when changing session). 
The standardised denomination of attachments will allow you to reference easily the 
information: for instance “page 2, second para of 1.1_director”. 


3 ADVANCED FUNCTIONS 


3.1 SEARCHING DOCUMENTS FOR KEYWORDS 
If you wish to search for keywords in the background documentation (attachments), the search 
function in the edit menu (or Ctrl +F) won’t do the job, as it only searches in the main 
document.  
You will therefore need to do the search in the attachments pane. If you don’t see the 
attachment pane on the left-hand side:  
Go to View: ->Show/Hide->Navigation Panes->Attachments 
 
 
 
In the attachment pane, click on the search attachment button and type the keywords. This will 


search in all attachments but also in the main document. 


3.2 COMMENTING  
The comment tool will allow you to annotate your pdf and save 
changes. There are different ways to annotate the document 
including sticky notes, highlights, text boxes or even text 
replacement.  
The most convenient way to annotate specific sentences in the 


text is to select the text, right-click ‘Add note to text’ and to 


type the text in the text box in the comment pane. Don’t 
forget to save your commented document. 
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The Regional Immunization Technical Advisory Group (RITAG) for the WHO African Region, convened its semi-annual 
meeting on July 2-3, 2020, through a virtual zoom call.  Overall more than 220 persons participated in the 2 days meeting. 
The meeting’s main theme was around the pandemic of the Coronavirus disease 2019 (COVID-19) and its impact on 
immunization services. It also addressed the issue of the COVID-19 vaccine development and access for the region. As wild 
poliovirus eradication certification is achieved in the region, while there is a recrudescence of circulating vaccine-derived 
poliovirus (cVDPV) outbreaks, response to the outbreak’s situation with the introduction of a novel oral polio vaccine was 
also discussed. 


Updates on immunization in the context of COVID-19 in the region specifically focused on the impact of COVID-19 on 
routine immunization (RI), the guidance developed and implemented for immunization in the context of the pandemic, 
and the needs for sustaining communication and demand for immunization. Burkina Faso and Ghana provided firsthand 
experience with immunization in the context of the pandemic. A review of the COVID-19 vaccine development, licensing 
& regulation guidelines including the development of the vaccine pipeline was also provided, as well as an update on the 
COVID-19 advance market commitment and COVAX facility. The discussion concluded with the emergency use listing and 
regulatory approval pathway for the introduction of the novel oral polio vaccine 2 (nOPV2) in response to the increased 
occurrence of cVDPV2 outbreaks. 


Following the discussions, RITAG members made opinions and key recommendations to address the issues noted.  


RITAG Virtual Meeting Report July 2020


Executive Summary  
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For immunization in the  
context of COVID-19  


RITAG members noted:
Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) is a rapidly emerging and highly infectious virus 
that has spread throughout the world, including the WHO 
African Region. While the extent of damage caused by this 
coronavirus has not reached levels seen in other continents, 
the number of cases and deaths continue to rise, and there 
are challenges with weak health and surveillance systems and 
testing capabilities to document the true extent of infections 
in Africa. In addition, because many African countries are 
taking precautions that involve shutting down economic 
activities and public services, the collateral impact of the 
pandemic is extensive. In particular, such precautionary 
measures have affected essential services, including the 
availability of and access to RI services and supplementary 
immunization activities (SIAs). There are concerns, therefore, 
that while children who become infected with SARS-CoV-2 
are generally less vulnerable to severe forms of COVID-19 
disease, they may face life-threatening hunger, neglect, 
illness and death from non-COVID disease such as vaccine-
preventable diseases (VPDs).


Consequently, national governments are struggling to 
coordinate COVID-19 response actions to contain the 
pandemic, reduce morbidity and mortality, and protect 
essential health services including immunization. Currently 
the tools to limit the spread of SARS-CoV-2 are limited to non-
pharmaceutical interventions as we await the development 
of an effective vaccine against COVID-19. Countries are 
balancing the introduction of lockdown measures with the 
need to protect the national economy, employment, the 
social safety net, food supplies and other essential services. 


The COVID-19 pandemic has also exacerbated long standing 
deficiencies in immunization service delivery.  The national 
responses also reflect the differing rates of COVID-19 
transmission, background health conditions, the availability 
and use of non-pharmaceutical interventions, and public 
health experience gained in earlier disease outbreaks.  Given 
the probability that the pandemic will continue to generate 
significant COVID-19 morbidity and mortality in the WHO 
African Region well into 2021, plans for service resumption 
must focus on increasing resilience, adaptation, and the 
rapid sharing and promotion of best practices.


The COVID-19 pandemic has highlighted weaknesses in 
health systems in the WHO African Region and elsewhere 
including infrastructure such as water and sanitation facilities, 
adequate staffing levels and access to PPE. Against this 
backdrop, attention needs to be paid to health care workers’ 
(HCW) increased vulnerability to acquiring COVID-19 and 
to burn out.  Surveys have shown that inadequate infection 
control measures in health services including poor social 
distancing, inadequate screening of patients, and lack of 
adequate personal protective equipment (PPE) for HCWs, 
is creating fear among the public and making people 
reluctant to access health services including immunization.   


For COVID-19 vaccine 
pipeline, update on COVID-19 
advance market commitment 
and COVAX facility


RITAG welcomed the global rapid and dynamic approach 
to COVID-19 vaccine development suggesting that a safe 
and effective vaccine(s) could be available for introduction 
in 12-18 months instead of the traditional 5 to 10 years 
development process. 


Global health organizations including WHO, Africa CDC, 
Gavi, CEPI and other stakeholders are developing strategies 
and partnerships to ensure global access and equitable 
distribution of vaccines assuming that they become available. 


RITAG also welcomed the COVID-19 Advance Market 
Commitment and the newly established COVAX Facility 
aimed at ensuring equitable global access to a COVID-19 
vaccine when one becomes available.


RITAG recommended that African research organizations, 
CSOs and participating communities should be more strongly 
engaged in the vaccine development process. 


RITAG welcomed the announcement of two countries 
from East and Southern Africa (Kenya and South Africa) 
participating in COVID-19 vaccine clinical trials.


RITAG noted that despite concerted efforts by countries, with 
support of the Africa CDC, the African Academy of Science, 
WHO, National Public Health Institutions (NPHIs) and other 
country-level stakeholders, testing for SARS-CoV-2 has 
been limited because of the global shortage of testing kits, 
related laboratory consumables, and in-country expertise 
and infrastructure.


For polio eradication in the 
African Region, Emergency 
Use Listing and regulatory 
approval pathway for the 
introduction of nOPV2


RITAG congratulates the region on pending certification of 
eradication of all three types of wild polioviruses (August 2020).


RITAG is concerned by the growing numbers of cVDPV2 
outbreaks in the region, increased since the switch to 
bOPV (initiated in 2016) due to: 1) low routine immunization 
coverage for type 2 containing vaccine, 2) declining mucosal 
P2 immunity due to switch to bOPV, 3) regional migration 
patterns, 4) low quality outbreak response, and 5) seeding 
due to mOPV2 use in outbreak response.
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Recommendations
RITAG made the following recommendations.


Immunization in the context of COVID-19


National governments, with coordinated support from 
WHO, partner agencies and Civil Society Organizations 
(CSO), should urgently develop and implement 
tailored strategies and activities designed to resolve 
country-specific obstacles to the provision of Routine 
Immunization (RI) services, including remedial action to 
address pre-existing resource deficiencies in services, 
such as staff shortages, inadequate personal protective 
equipment (PPE) and infection control.


 
WHO should collect and share field experience on best 
practices in the implementation of tailored strategies 
for immunization service delivery in the context of 
COVID-19 as per the relevant WHO guidance, and 
identify practices which have not proven effective. 
WHO and partner agencies should support countries 
in organizing webinars, developing job aids and use 
other relevant platforms to ensure that all countries have 
access to this information. 


WHO/AFRO should update guidance on integrated 
service delivery and, in coordination with partner 
agencies, support countries in  resource mobilization 
efforts to allow integrated primary health care services 
including RI, SIAs and new vaccine introduction to be 
urgently re-established.  


As a matter of priority, national governments, with 
coordinated support from partner agencies and CSOs, 
should urgently ensure the provision and maintenance of 
basic hygiene, infection control and safety measures and 
sufficient appropriate PPE for all HCWs and care-givers 
at fixed, outreach, mobile and SIA sites to reduce the risk 
of exposure and to help convince the public that health 
facilities are safe. PPE should also be made available for 
community mobilizers, grave diggers, and community 
health workers (CHWs) who assist with contact tracing, 
monitor self-isolation, and who identify individuals for 
catch-up of RI and SIA rounds.


 
National governments, with coordinated support from 
WHO, partner agencies and CSOs, should sustain 
regular reporting, monitoring and analysis of WHO-
recommended VPD surveillance, coverage data and 
process indicators at national and sub-national levels 
to identify communities and regions where the supply 
of, and demand for, health services have been disrupted 
and risk of disease outbreaks exist.  


Countries should identify innovative ways to implement 
micro-planning exercises employing the Reaching Every 
District/Child approach to expand population access and 
increase vaccination coverage through innovations such 
as the provision of additional immunization services 5 or 
6 days per week, extended clinic opening hours and/or 
the scheduling of additional outreach services, including 
mobile services. These services should be tailored in 
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urban and large volume centers. These services must 
be planned, communicated and organized with effective 
community participation so that every opportunity for 
integrated, convenient and reliable service delivery can 
be explored.  


 
National governments should implement guidance 
to ensure uninterrupted supplies of vaccines and 
injection equipment at the peripheral level, with the 
support by WHO/AFRO and partner agencies.  This 
should also address air-freight and local transport 
disruption, vaccine and injection equipment  
stock-outs and, where necessary, measures to increase 
vaccine storage capacity, as part of resiliency planning.


 
WHO/AFRO and UNICEF, with support from Gavi  
Alliance and other partner agencies, should provide 
timely technical orientation and advocate with Ministries 
of Health and NITAGs to incorporate the use of vials 
of multi-dose vaccines with fewer doses, specifically 
the use of 5-dose M/MR/MMR vials rather than 10-
dose vials, as part of a broad recovery strategy to raise 
coverage, reduce wastage and avoid HCW reluctance 
to open a 10-dose vial, especially where session sizes 
are small.


National governments, with coordinated support from 
partner agencies and CSOs, should capitalize and 
leverage the technical capacity and available resources 
of the Global Polio Eradication Initiative (GPEI) and the 
Measles & Rubella Initiative (MRI) to strengthen VPD 
surveillance, upgrade logistics and supply efficiency, 
expand and maintain the cold chain, and share expertise 
and equipment to resolve disruption in immunization 
service delivery.


 
National governments, with coordinated support 
from partner agencies and CSOs, should train and 
equip HCWs, community health workers (CHWs) and 
community mobilizers to undertake interactive community 
consultations to listen to community concerns and to 
develop people-centered strategies to rebuild public trust 
in health services, especially immunization.  Trusted local 
voices and communication channels should be engaged in  
this effort.


 
National governments should be supported by WHO, 
partner agencies, and CSOs to proactively monitor social 
and other media to learn what rumors and misinformation 
the public is hearing about COVID-19 and vaccines and 
how they respond to those messages, to develop and 
deliver effective communication and advocacy messaging.  
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More research should be conducted through synergistic 
efforts of all relevant parties (WHO/AFRO, Africa CDC, 
AAS, NPHIs, national and other research institutes, 
academia, etc.) to obtain better epidemiological and 
immunological data through scaled up diagnostic testing 
and seroprevalence studies, aid the identification of all 
at-risk groups, determine the full extent of population 
morbidity and mortality that may inform prioritization 
for future vaccine use, and improve understanding of 
transmission patterns which are required to inform non-
pharmacological interventions in the community. 


Building on the success of timely regulatory and 
ethics approvals and oversight for clinical trials of 
Ebola vaccines, African Vaccines Regulatory Forum 
(AVAREF) should be prepared to offer rapid clinical trial 
review supported by rapid in-country review by relevant 
regulatory authorities.


WHO and partners should promote close collaboration 
between AVAREF, WHO/AFRO, Africa CDC, African 
Academy of Sciences and other relevant stakeholders to 
strengthen country-level capacity for review of COVID-19 
vaccine clinical trials, vaccine licensure and subsequent 
vaccine introduction. 


Vaccine manufacturers, sponsors and trial 
investigators should actively engage with country 
research institutions and policymakers to advocate  
for more vaccine trials to be undertaken in the region. 


 
 
 


This will produce clinical data in African populations,  
wil l  al low communities and individuals to 
contribute to the global scientific effort and 
will support vaccine acceptance and demand.   
 
Countries with support from WHO, UNICEF, partners 
and CSOs should ensure that advocacy, communication 
and planning for COVID-19 vaccines and immunization 
starts immediately at all levels to promote confidence 
in vaccine development, create vaccine demand, and 
lobby for equitable vaccine distribution to all suitable 
populations when it becomes available.


Countries must establish a COVID-19 vaccine working 
group or task force made up of all relevant stakeholders 
to identify and resolve all issues which can potentially 
affect availability and access including finance and 
delivery challenges when a COVID-19 vaccine becomes 
available.


Noting the speed with which vaccines are being 
developed, countries with technical assistance from 
WHO, partners and regulatory stakeholders should 
develop strategies for early monitoring and mitigation 
plans for potential COVID-19 vaccine adverse events that 
includes strengthening of pharmacovigilance in countries. 
This is essential because new COVID-19 vaccines will 
be given to hundreds of millions of recipients including 
older populations once a safe and effective vaccine 
becomes available. 
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RITAG recommends the following: 


Countries should continue to monitor how they can 
improve the quality of polio outbreak response in the 
evolving COVID-19 situation.


Countries, in consultation with partners, should consider 
integrated SIAs/outbreak responses whenever possible. 
WHO should review and update guidelines on integrated 
SIAs.


Countries should strengthen routine immunization with 
IPV to improve P2 immunity by introducing a second 
dose of IPV as recommended by SAGE.


Using the experience of AVAREF in facilitating 
approvals of vaccines, NRAs should be fully 
engaged in the EUL process and country approval 
pathway for nOPV2 to ensure timely implementation. 


WHO should inform NITAGs and NRAs about nOPV2, 
the EUL process and implementation plans to facilitate 
regulatory decision-making and the programmatic advice 
required for the introduction of nOPV2.  


 
 
 
 


Partners and countries should develop, fund, and 
implement communication plans to ensure acceptance 
of, and demand for, nOPV2 and other polio vaccines by 
communities. 


Partners should ensure contingency plans are put in 
place and funded to deal with cVDPV2 outbreaks in the 
event of an nOPV2 failure.


Partners should provide strong support to countries 
to ensure adequate IPV stockpiles are in place 
to support the use of IPV in routine immunization 
services thus increasing population immunity  
against cVDPV.


Countries should continue to use existing polio 
programme platforms to support country response to 
COVID-19.
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Polio eradication in the African Region, Emergency Use Listing and 
regulatory approval pathway for the introduction of nOPV2


COVID-19 vaccine pipeline, update on COVID-19 advance market  
commitment and COVAX facility
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I.Opening Session
 
Opening remarks
The Regional Immunization Technical Advisory Group (RITAG) 
for the WHO African Region, convened its semi-annual 
meeting on July 2-3, 2020, through a virtual zoom call for 
half a day each day.  More than 220 persons participated 
in the meeting on the first day and over 200 participated on 
the second day.


Professor Helen Rees, RITAG chair opened the meeting 
on July 2nd 14:00 Brazzaville time. She acknowledged the 
participation of Dr Matshidiso Moeti, Regional Director for 
the WHO African Region, and invited Helena O’Malley host 
of the meeting to make a roll call of the RITAG members who 
briefly introduced themselves. RITAG members in attendance 
were: William Brieger, Ekoe Tetanye Ekoe, Rose Kambarami, 
Haroon Saloojee, Folake Olayinka, Ifedayo Adetifa, Robert 
Linkins, Ijeaoma Edoka, Richard Adegbola, Robin Biellik. 
Following the introduction of the RITAG members, Professor 
Rees welcomed the audience and presented the three 
priorities of the agenda. The first priority is the impact 
of the Coronavirus disease 2019 (COVID-19) on routine 
immunization (RI) as modeling shows that stopping RI will 
increase morbidity and mortality of vaccine preventable 
disease beyond COVID-19; the second priority is the impact 
COVID-19 on polio which is equally concerning as polio is 
still an emergency public health issue in the region; the third 
priority is about the development of COVID-19 vaccine(s) 
and raising the issue of access for the African Region. She 
then proceeded to invite Dr Moeti to make her remarks. 


Dr Moeti highlighted the focus of the meeting which is 
immunization in the context of COVID-19 and the vaccines 
development licensing for COVID-19 as well as concern 
for polio. She pointed to the unravelling of many essential 
health services during the pandemic that is threatening the 
gains made in routine immunization in the region over the 
past years. Millions of children will be missing doses of 
vaccinations including measles, meningitis, cholera, polio, 
and HPV because of the disruption of immunization service 
due to COVID-19. However, she said, in the region a group 
has started working on sustaining essential health services 
and needs ideas on how to resume catch up and routine 
immunization for children as well as other essential health 
services without exacerbating the spread of  COVID-19.  She 
congratulated South Africa for launching the development of 
a COVID-19 vaccine and stated her hope that other countries 
will follow suit. She continued by pointing the need to ensure 
that COVID-19 vaccines as well as other lifesaving vaccines 
reach Africa and that no one is left behind.


Despite the current challenges, there is progress and signs 
of hope in the region. Dr Moeti highlighted the end of the 
almost-two-year Ebola outbreak in the Democratic Republic 
of the Congo and the polio free documentation of the last four 
countries in the region paving the way for regional certification 
of wild poliovirus. She pointed out that through the polio 
programme, a capable workforce was built and implemented 
best practices and innovation that can be maximized to benefit  
other health priorities. However, she acknowledged the 


increasing occurrence of cVDPV-2 outbreaks in the region 
and the need to maintain strong surveillance, improve 
immunization coverage, introduce nOPV2 and implement 
effective emergency response.


Dr Moeti requested RITAG’s advice on:


• Creative ways to rapidly interrupt cVDPV-2 outbreaks in 
the region.   


• How to ensure that gains made from the polio programme 
are maximized (capable workforce, best practices and 
innovations) to benefit other public health priorities.


• How to protect populations from vaccine-preventable 
diseases, including sustaining the momentum of the 
2017 Addis Ababa Declaration on Immunization even in 
the context of the COVID-19 pandemic.


• Guidance to enhance integration and cross-cutting 
approaches to strengthen health systems, which, in the 
long-run, is key to sustaining regional immunization targets 
and enabling better health and well-being. 


• How to raise the voice for equity to access for COVID-19 
vaccine(s) and therapeutics for Africa as they become 
available. 


She concluded by reiterating the importance of equity 
to access for vaccines and therapeutics in the region as 
well as protecting populations from VPDs in the context of 
COVID-19.  


Professor Rees thanked Dr Moeti for her important remarks 
and welcomed NITAG chairs in the region who joined the 
call. She then invited Dr Joachim Hombach who reported 
on the conclusions and recommendations on the SAGE 
meeting held virtually March 31-April 1st. 


Highlights from March 2020 SAGE meeting
Dr Hombach focused his presentation on the reports from the 
Director of Immunization, Vaccines and Biologicals (IVB) at 
WHO, and items discussed during the SAGE meeting. Items 
on the SAGE agenda included the modelling of COVID-19 
epidemiology and status of COVID-19 vaccine development; 
measles outbreak epidemiology and WHO coordination; 
poliovirus; Ebola virus vaccines; Immunization Agenda 2030 
– monitoring, evaluation and action framework; and the 
Global Vaccine Safety Blueprint 2.0. In their conclusions, 
SAGE members stressed the critical need to safeguard 
immunization services during the pandemic, and plan for 
catch-up immunization activities; the vital need to protect 
health workers; the importance for vaccine evaluation to 
address the needs of low- and middle-income countries, 
looking at specific concerns and requirements in high risk 
populations (HIV, Tuberculosis, malnutrition);  and called for 
setting up a SAGE Working Group on COVID-19 vaccination. 
They recognized that measles is central to IA2030 and will 
come up for discussion at the next SAGE meeting. They 
also recommended a comprehensive review of the recent 
experience of Ebola virus vaccine implementation and policy 
development during an outbreak response in order to inform 
future processes for the development of recommendations, 
the use, and the monitoring of un-licensed vaccines in 
emergency and outbreak response situations.
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Of the items discussed, the members made recommendations 
for the following items:


Poliovirus 


• SAGE endorsed in principle the framework for initial-use 
criteria under Emergency Use Listing (EUL) of nOPV2 as 
presented and recommended by the SAGE Polio Working 
Group.


• SAGE agreed to maintain the existing SAGE 
recommendations for prioritization of the available IPV 
supply for 2020: (1) Introduction of one dose into routine 
immunization, (2) Catch-up of missed children due to 
delayed introduction, (3) Supplemental Immunization 
Activities for endemic countries and high-risk areas, based 
on risk assessments, and (4) Introduction of a second dose 
of IPV into routine immunization. In 2021, the introduction 
of a second dose of IPV into routine immunization will 
become the 3rd priority before SIAs in endemic countries. 


• SAGE recommended that tOPV be made available to 
countries for cVDPV2 outbreak response in subnational 
areas where there is co-circulation or high risk of co-
circulation of cVDPV2 with cVDPV1, cVDPV3 or WPV1 
in order to avoid the need to conduct dual mOPV2 and 
bOPV campaigns.


• SAGE expressed the need for regions or countries to 
be cautious about moving from a bOPV + IPV schedule 
to an IPV-only schedule in their routine immunization 
programmes and recommended that instead they take 
a gradual approach, by first introducing a second dose 
of IPV into their routine immunization schedules. 


Global Vaccine Safety Blueprint 2.0


• SAGE acknowledged the significant progress made since 
2012 in strengthening the capacity of all countries through 
implementation of the Global Vaccine Safety Blueprint 
1.0 and for which the Global Vaccine Safety Initiative 
(GVSI) was critical.


• SAGE expressed appreciation for the work on the Global 
Vaccine Safety Blueprint 2.0, proposed additional areas 
for inclusion and strengthening and then endorsed the 
document. 


1.2_Global


SAGE October 2020 meeting







RITAG Virtual Meeting Report July 20208


II. Immunization 
in the Context 
of Covid-19
COVID-19 impact on immunization and 
surveillance in the African Region
Dr Richard Mihigo, Vaccine Preventable Disease (VPD) 
coordinator at WHO/AFRO set the stage with a presentation 
on COVID-19 impact on immunization and surveillance in 
the African Region. He noted that several personnel were 
repurposed for the response to COVID-19 including himself. 
He continued by giving a picture of the COVID-19 situation 
in the African region, described the impact of the pandemic 
on immunization services and vaccine preventable disease 
surveillance in the region and ended with the prospects 
moving forward. 


As of July 1st, there were more than 400,000 cases of 
COVID-19 and 10,000 deaths in region representing a case 
fatality rate of 2.5%. However, the cases are unequally 


distributed across the region with the southern part having 
the highest burden and the country of South Africa reporting 
close to 45% of all cases. The second highest burden in the 
region is seen in West Africa with Nigeria, Ghana, Senegal 
and Cote d’Ivoire reporting most of the cases. Also, of note, 
almost 60% of COVID-19 cases are below 45 years of age 
while 55% of deaths are 61 years of age and above.


The concern of the fast increase of cases in the region was 
raised. The region is reporting a daily growth of about 6% 
and doubling time of 12 days and most countries in the 
region (30/47) have now established sustained community 
transmission (Figure 1).  


WHO, UNICEF, Gavi, in collaboration with CDC, the Boost 
Initiative at the Sabin Vaccine Institute and the International 
Vaccine Access Center at John Hopkins led an Immunization 
Pulse poll conducted in May 2020 which included 281 
respondents from 82 countries/territories. The results of the 
survey showed that routine immunization services (outreach 
72%, facility based 62%) were among the top essential health 
services partially or completed disrupted due to COVID-19.


FIGURE 1: COVID-19 cases, projections and 
transmission patterns in the African Region
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In addition to service disruption, demand for service was 
also disrupted (82%) mainly due to false rumors about the 
COVID-19 vaccine. More than 50 campaigns, sixty percent of 
which were polio campaigns, were fully or partially postponed 
in the region.


Among the most urgent information needs and challenges in 
the context of the pandemic, countries expressed infection 
prevention and control (62%), how to continue /resume 
routine immunization activities (59%) and vaccine demand/
hesitancy (41%) as their top three needs or challenges. In 
terms of support countries would like to receive to address 
these needs and challenges, webinars (69%) platform was the 
top need followed by technical support for production of job 
aids (67%) and case studies to share lessons learned (46%). 


Regarding vaccine preventable disease case-based 
surveillance, the region has seen a dramatic drop in cases and 
specimen collection for measles and acute flaccid paralysis 
(AFP) as well as a decrease in rotavirus and paediatric 
bacterial meningitis cases in sentinel sites. There was 20% 
decrease in the proportion of districts reporting suspected 
measles cases compared to the same time period in 2010, 
while specimen collection decreased by 27% (Table 1).  


As for the way forward, the region will continue to track 
the impact of COVID-19 on immunization programmes.  
This will include support to countries in implementing guidance 
and guiding case by case adjustments when needed; 
identifying good (and bad) practices from the field; supporting  
planning, supply availability and resource mobilization  
for resumption of services and catch up activities;  
and discussing ‘re-engineering’ of immunization in the post  
COVID-19 period. 


FIGURE 2: Reported changes to the current level of 
vaccination services in May 2020 since January-February 2020


TABLE 1: COVID-19 impact on measles case reports 
and specimen collection in the African Region


Source: Immunization Pulse Poll 2. Question 16, National respondents only. Analysis shows average response of all national level respondents within a particular country. The data collected 
are subject to limitations inherent to voluntary self-reporting, self-selection bias, not all countries responded, countries with only one response vis-à-vis countries with many, possibility of 
fraudulent responses and not having a sampling frame to make inferences. Furthermore, the information about each country does not represent official reporting from Member States to 
WHO or UNICEF. Thus, the results presented here need to be interpreted with caution and do not represent in any way a WHO or UNICEF position regarding any country or territory for 
which one or more replies were received.


Year (epidemiological 
weeks 1-23)


Suspected measles cases Specimens collected for 
serological testing


% districts reporting  
suspected cases  
(epi weeks 1-23)


2018 47,895 40,744 86%


2019 126,291 28,443 71%


2020 41,435 20,773 57%
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WHO guidance for immunization  
in the context of COVID-19
Dr Balcha Masresha (WHO/AFRO), started his presentation 
by recognizing the essential role of immunization as the 
region is already grappling with the risk of outbreaks of 
VPDs in many countries and the fragility of the gains 
made to date. For example, there was an increase in 
the number of susceptible children that lingered for 
up to 3-4 years due to disruption of services during 
the West African Ebola outbreak. It’s anticipated that 
COVID-19 pandemic will have a negative impact on the 
immunization coverage in the region as there is already  
data showing declines in the number of children vaccinated. 
Around 1.5 million children have missed their first dose of 
measles vaccine in the first quarter of the year as compared 
to the same period last year.


Since the beginning of the outbreak, WHO has developed 
guidelines at the global level and regional level (Figure 3). The 
focus of these guideline is to ensure that countries prioritize 
essential services based on their own contexts, optimize 
service delivery platforms and health worker capacity, and 
ensure the establishment of the safe flow of clients assuring 
the availability of supplies. There is a need to identify those 
essential services and those essential supplies to sustain the 
services and make sure that they are made available through 
the supply chain until the peripheral level, monitoring how 


much services have been affected and finally providing the 
right information to communities. 


These global guidance documents were developed at 
different times and adapted at the regional level based 
on specific operational components, and subsequently 
adapted to the local context at the country level. Those 
guidelines also ensure that beyond the continuity of routine 
services countries put together recovery plans to catch up 
on missed doses as soon as possible. Currently, there are 
global guidelines under development to address screening 
of vaccine recipients and companions and standards for 
PPE use. 


Another part of the global and regional guidance addresses 
conducting outbreak and preventive vaccination campaigns 
and activities based on a risk benefit analysis. This analysis 
takes into consideration the impact of mass vaccination on 
the VPD burden, the public health impact of not conducting 
a mass vaccination campaign, the country capacity to 
implement a high-quality SIA, the strength of community 
engagement and the potential risk of increased COVID-19 
transmission associated with the mass vaccination campaign.


Of note, the Africa Regional Office is documenting the 
implementation of some of these guidelines and best 
practices. This documentation will be shared with countries 
and partners when finalized.


FIGURE 3: WHO guidelines on essential services, including 
immunization, in the context of COVID-19 (March-June 2020)
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FIGURE 4: Reasons for reported disruptions in immunization services


Sustaining communications & demand for 
immunization during COVID-19
Ms. Helena Ballester (UNICEF) followed up with Dr Mihigo’s 
mention of demand disruption of both fixed and outreach 
vaccination activities from the Immunization Pulse poll of May 
2020 and reiterated the importance of sustaining demand 
during the pandemic. She pointed out that of the 34 countries 
in the African Region which responded to the survey, all 
reported disruptions in services in fixed post, outreach or 
both vaccination services while 29 reported disruptions in 
demand. She highlighted that Malawi, Mauritius, Niger, South 
Sudan and Zambia did not report disruptions in demand 
for vaccination services and that in Malawi and Niger both 
fixed post and outreach vaccination services remained also 
at a relatively high level (75% in both fixed and outreach for 
Malawi and 100% in fixed and 80% in outreach for Niger). 
However, for South Sudan and Zambia there is a need to 
look more in depth as disruptions in outreach services are 
significant in both countries.


Since the beginning of the pandemic several assessments, 
polls, key informal interviews, focus group discussions and 
other anectodical evidence are helping to better understand 
the reasons behind the current drop of immunization. Some 
of the COVID response measures may ignite feelings of 
mistrust and stigmatization that need to be understood and 
considered when planning interventions. 


The Immunization Pulse Poll shows a parallelism between the 
reasons for reported disruptions in availability of immunization 
services and those reported in disruptions on demand. For 
example, where there is low availability of PPE for health care 
workers, users are concerned about the risk of exposure to 
COVID-19 if they come for vaccination services (Figure 4).


Assessment and polls or other data collection on factors 
that are enabling or hindering health services uptake in 
several countries have shown similarities. For example, in 
Zimbabwe the four top reasons for not seeking treatment 
for non COVID-19 related health services were 1) fear 
of contracting COVID-19; 2) lack of money or financial 
resources (lack of income generation due to closure); 3) no 
availability of transport (restriction of movement); 4) lack of 
PPE. While in Uganda, the first reason for not accessing 
immunization services is lack of transport followed by the 
lack of immunization services in the community, fear, closure 
of health facilities and lack of health care workers. In Nairobi, 
Kenya, reasons for forgoing health services in informal 
settlements included cost of services, fear of getting infected 
with COVID-19, closures of clinics and stigmatization (e.g. 
people will think I have COVID-19 if I attend).  In Kinshasa, 
DRC, a similar assessment found that lack of finances was 


the top reason for not utilizing health services, followed by 
limited access to transportation and people will think I have 
COVID-19.


Common factors that impact the demand for immunization 
are related to 1) the side effects of preventive measures 
including the non-availability of transport, curfews, lockdowns 
and lack of financial means 2) the disruption of service 
delivery including lack of personal protective equipment and 
3) social and behavioral science communication including 
fear of infection, fear of being arrested, stigma of being seen 
as a COVID-19 patient, misinformation and disinformation.


It is noted that enforcement of COVID-19 control measures 
may result in mistrust of authorities with possible longer-term 
impacts on trust in the benefits of vaccination.
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Pulse poll, May 2020: Respondents from 82 countries/territories. MoH, WHO, 
UNICEF, Gavi, HF, NGOs/faith-based organizations, NITAGs.


DEMANDAVAILABILITY OF IMMUNIZATION SERVICES


AFRO AFRON=32N=22


Low availability of PPE for healthcare workers


Travel restrictions


Low availability of healthcare workers


Limited availability of vaccine(s) or  
vaccine-related supplies (e.g. syringes)


National policies related to  
immunization services


Other


Users are connected about the risk of exposure to 
COVID-19 if they come for vaccination services


Fewer users are coming due to limited public 
transport, lockdowns or physical distancing policies


Users are uncertain about coming for services 
because they are unaware if services are available


Users are concerned about the risk of exposure to 
COVID-19 if they leave their home


Other


57% 43%


42% 35%


43% 15%


31%
5%


1%9%


10%
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Routine immunization services during 
COVID-19: country experiences
Burkina Faso and Ghana were invited to share  
their experiences with immunization services  
during COVID-19. 


BURKINA FASO: 
Dr Issa Ouédraogo, EPI manager, 
reported that vaccination services 
were not significantly interrupted in 
health centers despite the context 
of COVID-19, though existing 
underlying challenges affecting the 
EPI program such as insecurity and insufficient operational 
vehicles for transport persisted. Some key activities such 
polio campaigns and support supervisions were postponed. 
Vaccine supply was delayed due to closure of borders and 
staff were quickly reoriented to COVID-19 response. He 
mentioned that negative rumors about COVID-19 vaccine(s) 
being tested in Africa generated some mistrust about 
vaccination. There was a slight drop in vaccine coverage 
of all antigens, particularly in March, but because of the 


resilience measures that the country has taken and the 
relaxing of restrictions measures, the coverage is increasing. 
Several pockets of measles outbreaks occurred since the 
beginning of the year and were controlled by immediate 
reactive campaigns conducted using appropriate PPE and 
infection control measures. 


Some of the measures the country has taken to limit the 
spread of COVID-19 during immunization include the wide 
dissemination of the guidelines for vaccination in the context 
of COVID-19 to health officers at all levels of the sanitary 
system. Measures also included the development of a 
vaccination resilience plan in the context of COVID, the 
installation of handwashing devices near vaccination sites 
in large centers; the establishment of a weekly vaccination 
data collection in major vaccination sites (more than 50 
children usually vaccinated per session), especially in urban 
areas; and organizing mothers in small groups for vaccination 
sessions while respecting social distancing measures.  Other 
measures included immunization upon arrival and individual 
counseling of mothers, increase of the number of sessions 
per week in large centers, education and sensitization of 
mothers to complete vaccination safely through the wearing 
of masks and systematic hand washing at the entrance to 
the vaccination site.


Reinforcing or re-establishing public trust in vaccination 
and other health related services is essential and to do so 
there is a need to 1) invest in collecting data through routine 
systems as well as social listening online and offline in order 
to understand how caregivers and frontline workers feel 


and think in order to overcome assumptions 2) reinforce 
community engagement and feedback mechanisms to 
codevelop tailored interventions and 3) equip and support 
service providers and social mobilizers to deliver people-
centered and quality services.
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GHANA
Dr Kwame Amponsa-Achiano, EPI 
Manager reported that the pandemic 
has disrupted immunization service 
delivery and overstretched the health 
system in Ghana. Service delivery was 
initially impacted by lockdown in major 
cities and restricted movement in all 
other parts of the country as well 
as decrease of public transport and  
re-assignment of staff to COVID response. Vaccination 
sessions dropped for both fixed and outreach, and reactive 
and preventive vaccination campaigns were suspended. 
Vaccine stocks are depleted and need to be replenished 
for most antigens by the third quarter.  A decrease on the 
demand for services was also noted due to fear among 
caregivers and restriction in movement. He noted that 
there is strong leadership in the response to COVID-19 
with the President coordinating all strategic decisions and 
actions related to limiting the spread of COVID and regularly 
addressing the country.  


Efforts to sustain essential health services during COVID-19 
include sustained coordination mechanisms by MOH/GHS, 
WHO and UNICEF; movement authorization to essential 
staff including EPI, MOH and Partners; virtual meetings 
with key staff at the periphery to understand challenges 
faced and better plan for them; supply of PPEs and hand 
sanitizer for routine/essential health services; development 
and dissemination of guidelines for continuity of child health 
services (Figure 6) and use of medical drones to supply 
vaccines in situations where means of transport was not 
readily available.


As the COVID situation improves, there are plans for 
intensifying service delivery including conducting social 
mobilization and demand generation activities nationwide; 
performing a desk review to identify most affected regions 
and districts and provide targeted support; conducting 
nationwide mop-up to ‘catch-up’ on all children who were 
missed using the WHO Catch-Up Policy as a guide; re-
activating all outreach sessions and opening up additional 
outreach points; and actively involving community leaders in 
the planning, implementation and evaluation of post-COVID 
mop-up activities.
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III. Vaccine 
Development, 
Licensing & 
Regulation  
Vaccine pipeline for COVID-19
Prof Dicky Akanmori (WHO/AFRO) presented three 
themes: the vaccines pipeline, the accessibility to 
vaccines and vaccine implementation. He explained the 
pipeline of COVID-19 vaccine candidates and access 


issues noting the normal research and development 
process of novel vaccines and the current expedited 
speed and process under pandemic situation (Figure 5).  
He mentioned that 18 vaccine candidates are under clinical 
evaluation. Two of the vaccine trials are planned to be 
conducted in Kenya and South Africa which have strong and 
good regulatory and ethical review systems and oversights 
on clinical trials. 


He highlighted how African Vaccines Regulatory Forum 
(AVAREF) is operating to expedite the review process of 
clinical trial applications. Then, he presented issues on access 
to COVID-19 tools as well as vaccines. He presented the 
Access to COVID-19 Tools (ACT) Accelerator to improve the 
access and the “global allocation framework” to expedite the 
control of COVID-19 products. He argued that prioritization of  
initial product allocation should be made for threat level 
and vulnerability. 


Learning from the lessons of the Ebola outbreak in West 
Africa when a vaccine was only made available towards the 
tail end of the epidemic, efforts are being made to ensure 
that the development of the COVID-19 vaccine continues 
at an unprecedented pace. Quick decisions, overlapping 
trial stages are shortening times in development, without 
compromising safety and efficacy assessments. 


Developers have put mechanisms in place to scale-up 
production as soon as a vaccine is proven effective. Also, 
there is close collaboration of manufacturers, organizations, 
institutions and governments to work for COVID-19 vaccine 
clinical development. The COVID-19 Vaccine Global 
Access (COVAX) Facility enables global collaboration and 
equitable access to vaccines. The objectives of the COVAX 
Facility are to secure supply rapidly through resilient scale-
up of manufacturing and reduce uncertainty and lack of 
predictability of demand and financing as a barrier to 
manufacturing expansion.


Development of different vaccine platforms developing 
vaccines are in progress. The nearly 200 candidate vaccines 
in development include vector, inactivated, live attenuated, 
protein sub-units, and nucleic acid. In Africa, the first African 
COVID-19 vaccine study has started in South Africa and is a 
Phase 2 study of 2000 participants evaluating the CHADOx1 
nCOV2 developed by University of Oxford/AstraZeneca.  


AVAREF, representing all Ethics and Regulatory Committees, 
harmonizes their processes to facilitate clinical trials in Africa.  
AVAREF utilizes a Joint Review model with the regulatory 
authorities of countries in which clinical trials are proposed. 
AVAREF has also developed an action plan to address 
COVID-19 that includes endorsement for guidelines for 
clinical trial review that sets a timeline for 15 days for a novel 
COVID-19 vaccine. 


FIGURE 5: Traditional and outbreak pathways for vaccine development
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FIGURE 6: The COVAX pillar: Accelerating fair and equitable access to vaccines at scale


The Access to COVID-19 Tools (ACT) Accelerator is a global 
collaboration to accelerate the development, production and 
equitable access to new COVID-19 diagnostics, therapeutics 
and vaccines. There are three pillars addressing each of 
these technologies with the vaccine pillar being coordinated 
by Gavi, CEPI and WHO.  


A component of the vaccine pillar is the Global Allocation 
Framework which aims to ensure equitable and sequential 
allocation to all countries increasing with time and managing 
constraints and uncertainties. The framework includes goals, 
priorities and timings that will ensure all countries receive 
initial allocation of COVID-19 products and those most at 
risk are prioritized. 


On vaccine implementation, lessons learnt from other 
epidemics will help for better implementation. The 
ACT Accelerator together with SAGE have established 
mechanisms to prioritize vaccine use, to equitably divide 
vaccines between countries, and to give guidance to 
countries about vaccine introduction. The guidance being 
developed covers vaccine shipments, surveillance data 
collection and use, and strengthening regional coordination 
and guidance advice from RITAGs and NITAGs.


As all the candidate vaccines are being developed at speed, 
there is less time to follow up study participants for safety 
concerns. For this reason, vaccine safety monitoring by 
strengthened pharmacovigilance systems and in some 
cases with formal Phase 4 protocols, will be very critical.  
Also key is identifying gaps, building capacity, ensuring 
collaboration, engaging national AEFI committees and 
ensuring mechanisms for active AESI surveillance.


Update on COVID-19 advance market 
commitment and COVAX facility
Dr Santiago Conrnejo explained the recent development of 
the COVID-19 Vaccine Global Access (COVAX) Facility Global 
Coordination Mechanism and future plans to accelerate the 
access to vaccines based on WHO allocation guidelines. 


The ACT Accelerator provides cross cutting pillars 
(therapeutics, diagnostics, vaccines), while the COVAX pillar 
has three pillars: ‘Development and Manufacturing’ which is 
led by CEPI, ‘Procurement and Delivery’ led by GAVI, and 
‘Policy and Allocation’ led by WHO (Figure 6).


The national and regional priorities would create competition 
and uncertainty leading to inequitable access to selected 
successful candidates. Countries without resources would 
be left beheld also including middle income countries. This 
can also lead to inappropriate allocation of resources.


The COVAX Facility would ensure global coordination 
mechanisms for financing and procurement, securing supply, 
scale-up of manufacturing and reducing uncertainties. It is a 
risk-reducing mechanisms for countries and manufacturers. 
All countries are invited to participate and will receive access 
to the vaccines based on WHO allocation guidelines. 


The Gavi COVAX AMC is an innovative finance instrument 
within the COVAX Facility to secure access to vaccines 
specifically for low income, lower middle income (LMIC), 
and International Development Association (IDA)-eligible 
economies.  The eligibility criteria are yet to be defined.  


Donors will contribute on behalf of countries eligible for AMCs 
and for those not eligible they will make contributions by 
self-financing. The COVAX Facility would pool commitments 
from countries that would be leveraged to make supply 
arrangements. Once a vaccine is proven successful and 
approved, doses will be available for AMC and self-financing 
countries through the established supply mechanism. AMC 
has already raised 500 million USD and aims to raise 2 billion 
USD to finance LMIC. 


Working with all stakeholders, letters were sent to all 
self-financing and donor funded countries. Non-binding 
expression of interest by countries is required.  AMC eligibility 
would be decided by the GAVI board by 31st July. The AMC 
countries would also be provided additional support beyond 
the vaccine support for which countries can apply through 
the GAVI processes.
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Polio eradication in the African Region: WPV 
& VDPV update
Dr Pascal Mkanda (WHO/AFRO) highlighted the progress, 
remaining challenges, and potential role of a new vaccine, 
nOPV2 to contain the outbreaks of cVDPV. He explained the 
past efforts to eradicate the poliovirus and the strategies for 
the introduction of the new oral polio vaccine. 


The last case of wild poliovirus type 2 was found in 1999 
and the global certification of the eradication of polio type 2 
was in 2015. The last wild poliovirus type 3 case was found 
in 2012 and the global certification of eradication of polio 
type 3 was in 2019. The last wild poliovirus type 1 case 
was found in 2016 and the wild poliovirus free status of all 
47 countries in the African Region was declared in June 
2020. The African Region will be certified for eradication  
of all three types of wild polioviruses in August 2020.


Outbreaks of cVDPV2 continue to occur in the African Region. 
These are resulting from the withdrawal of tOPV in 2016 
resulting in declining mucosal immunity levels to the type 
2 virus. The number of countries with cVDPV outbreaks 
increased from 4 in 2018 to 14 countries in 2020. The main 
reasons of increasing occurrence of cVDPV2 outbreaks are 
insufficient routine immunization coverage in some areas, 
regional population migration patterns, low-quality outbreak 
response campaigns, and use of monovalent OPV type 2 
(mOPV2) in outbreak responses.


Estimates indicate a 75% reduction in the incidence of 
cVDPV2 following two SIAs for mOPV2 (95% CI 66%- 81%). 
Five countries (Burkina Faso, Cameroon, Chad, Côte d’Ivoire 


and Ethiopia) are at a highest risk for cVDPV2 outbreaks, 
followed by other countries at risk including  Algeria, Angola, 
Benin, Botswana, Burundi, CAR, Congo, DRC, Equatorial 
Guinea, Eritrea, Gabon, Ghana, Kenya, Liberia, Malawi, 
Mali, Mozambique, Namibia, Niger, Nigeria, Rwanda, South 
Sudan, Tanzania, Togo, Uganda, Zambia and, Zimbabwe. 


Regarding the introduction of nOPV2, a qualitative 
assessment of frontline workers, caregivers, and influencers 
was conducted in Nigeria, the Democratic Republic of Congo, 
and Kenya in early 2020. Findings from the assessments are 
used to streamline the nOPV2 introduction.


The use of nOPV2 in three countries in Africa will be 
implemented by September 2020 following Emergency 
Use Listing (EUL) by July 2020. The final EUL will be done 
in December 2020.


Emergency Use Listing and regulatory approval 
pathway for the introduction of nOPV2
Dr Diadie Maiga (WHO/AFRO) presented the importance 
of strengthening regulatory systems of countries to ensure 
the quality and safety of health products. He highlighted 
the WHO Prequalification concept and then explained how 
Emergency Use Listing (EUL) was developed to expedite the 
regulatory approval process in the context of public health 
emergencies such as Ebola outbreaks. He highlighted the 
EUL procedure and timeline for the nOPV2 vaccine (Table 
2) explaining that the use of nOPV2 in 3 countries in Africa 
will be implemented by September 2020 following EUL by 
July 2020. The final EUL will be done in December 2020. 


1.2_Global


SAGE October 2020 meeting







RITAG Virtual Meeting Report July 2020 17


The full prequalification assessment process includes three 
key components. These components are:  1) the review 
of production process and quality control procedures; 2) 
laboratory testing and 3) WHO site audit of manufacturing 
facilities with the responsible National Regulatory Authority.


The EUL procedure was developed following the 2014 West 
African Ebola outbreak, to expedite availability of medical 
products needed in public health emergencies. The EUL is 
not a prequalification, it is a time-limited procedure based on 


eligibility criteria, a set of quality, safety, and efficacy data, 
and benefit-risk assessment. Inclusion in the EUL should 
not compromise the clinical development of the product.


WHO will support the National Regulatory Authorities (NRAs) 
of high priority impacted countries to review and to approve 
nOPV2 for use. WHO/AVAREF will support the countries to 
meet emergency timelines for regulatory review and approval 
of nOPV2.


TABLE 2: EUL procedure for nOPV 2 vaccines


ACTIVITIES STATUS


1. Discussion on quality, safety  and efficacy with manufacturers and developers November 2018,  
May 2019


2. Roadmap: Visit the WHO website for more January 2020


3. Establishment of assessment platform


3.1 Roster of experts


3.2 Consensus on requirements and essential data requirements


4. Preparations for the assessment


4.1 Receipt of first package of information 28 February 2020


4.2 Joint inspection February 2020  


4.3 Meeting of the evaluation and advisory committee: NRA of impacted countries 9 -13 March 2020  


4.4 Testing Q2/Q3 discussion NRA


5. Assessment of preliminary data and interim recommendation Q2-Q3/2020


6. Assessment of complete data and final decision Q3-Q4/2020
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INTRODUCTION
In its Global Vaccine Action Plan (GVAP) Assessment Report 2015, the Strategic Group of Experts on 
Immunization (SAGE) made the recommendation that “WHO Regional Directors should make sure the 
progress towards the Global and Regional Vaccine Actions Plans is reviewed annually at Regional Committee 
meetings as requested in the World Health Assembly (WHA) resolution WHA65.17. Reports prepared at the 
country level to review and discuss the progress made should be the basis of the discussion.”


As part of this process, WHO Regional Offices provide, since 2016, annually a report on the progress made 
towards the achievement of the GVAP and the Regional Vaccine Actions Plans (RVAP) goals.


The 2020 reports summarize region by region the main issues, challenges, successes and opportunities 
related to the implementation of the Regional Vaccine Action Plans, based mainly on the WHO and UNICEF 
Joint Reporting Form (JRF) data, July 2020 revision.
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WHO REGIONAL OFFICE 
FOR AFRICA: PROGRESS 


REPORT FOR THE 
AFRICAN REGION


INTRODUCTION


The Global Vaccine Action Plan (GVAP) 2011-2020 
envisioned a world in which all people have access 
to the full benefits of immunization, regardless of 
where they are born, who they are, or where they live. 
In the World Health Organization’s (WHO) African 
Region – comprising 47 countries that are home 
to over 1 billion people – significant progress has 
been made toward the GVAP goals, despite both 
persistent and recent challenges.


In 2014, the Africa Regional Strategic Plan for 
Immunization 2014-2020 (RSPI) was adopted, 
with the goal of achieving universal immunization 
coverage and reducing morbidity and mortality from 
vaccine-preventable diseases (VPDs) in the region, 
in line with GVAP targets. With WHO’s partnership 
and leadership, both GVAP and RSPI have brought 
together ministries of health, donors, NGOs and 
other key immunization partners, to coordinate 
and collaborate within a common framework and 
ensure country ownership of immunization efforts.


In line with these global and regional plans, 
in January 2017, Heads of State from across Africa 
endorsed the Addis Declaration on Immunization 
(ADI) at the 28th African Union Summit. The ADI 


represents a historic pledge to ensure that everyone 
in Africa receives the full benefits of immunization, 
and reaffirmed governments’ commitments to 
reach all children with life-saving vaccines, and to 
keep universal immunization at the forefront of 
efforts to reduce child mortality and advance 
universal health coverage (UHC).


Toward this end, the African Region has made 
important strides in improving equitable access to 
immunization. Several diseases are on the brink of 
elimination or eradication, and new vaccines have 
been introduced in several countries throughout 
the Region. Despite this progress, one in five African 
children still lacks access to all WHO-recommended 
vaccines. Every year, more than 30 million children 
under the age of five in Africa fall ill due to VPDs; 
of these, more than half a million die, representing 
58% of global deaths from VPDs. The current 
situation threatens not only the health of children 
and families, but also economic growth and equity 
in African societies.


Moreover, the ongoing COVID-19 pandemic 
threatens the hard-won gains of the past decade. 
Millions of individuals and communities across 
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the African Region are likely to be negatively 
impacted, as routine immunization services and 
vaccination campaigns for diseases such as polio, 
cholera, measles, yellow fever, meningitis and 
human papilloma virus (HPV) have been disrupted. 
The resulting disease burden has the potential to be 
devastating – not only to the individuals suffering 
from disease, but to societies as a whole – as 
COVID-19 puts a strain on already under-resourced 
health systems and stymies economies.


1 Algeria, Botswana, Burkina Faso, Burundi, Cabo Verde, Comoros, Eritrea, Eswatini, Ghana, Kenya, Malawi, Mauritius, Rwanda, 
Sao Tome and Principe, Senegal, Seychelles, Sierra Leone, Uganda and Zimbabwe�


2 Botswana, Burundi, Cabo Verde, Comoros, Eritrea, Ghana, Lesotho, Malawi, Mauritius, Rwanda, Sao Tome and Principe, Senegal, 
Seychelles, Sierra Leone and Zambia�


As the Decade of Vaccines comes to a close, 
this report highlights the achievements made so far 
in expanding access to vaccines in the WHO African 
Region, as well as challenges and perspectives in 
moving forward the immunization agenda, in line 
with broader health goals around UHC and the 
Sustainable Development Goals (SDGs).


IMMUNIZATION IN THE AFRICAN REGION: PROGRESS TO DATE


Immunization Coverage


Between 2013 and 2019, regional coverage for the 
third dose of the diphtheria-tetanus-pertussis 
containing vaccine (DTP3) increased from 70% to 
74%. Despite an overall increase in immunization 
coverage, this rate still falls far short of the 90% 
target set in global and regional plans. As of 2019, 
19 countries1 in the African Region had achieved the 
GVAP target of ≥90% coverage for DTP3, an increase 
from 17 countries in 2013 (Figures 1 and 2).


During the same period (2013-2019), coverage for the 
third dose of oral polio vaccine (OPV) also increased 
from 70% to 74%; however, coverage for the first dose 
of the measles containing vaccine (MCV1) decreased 


from 70% to 69%. In 2019, only 15 countries2 had 
achieved the GVAP target of ≥90% coverage for 
MCV1, the same number as in 2013 (Figure 3).


Contextual factors which have negatively influenced 
immunization coverage include multiple competing 
developmental priorities, gaps in country ownership, 
lack of community engagement, low data reliability 
and use, limited logistics capacity, inadequate and 
uneven distribution of the workforce, and weak 
health systems aggravated by insecurity and disease 
outbreaks in various countries (e.g., Ebola, yellow 
fever, meningococcal meningitis and cholera, 
among others).


Figure 1: Immunization coverage, performance and progress
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b. Countries performances, DTP3 & MCV1 
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Figure 2: DTP3 coverage by country, 2019
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Figure 3: MCV1 coverage by country, 2019
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New Vaccine Introduction


3 Burkina Faso, Cameroon, Ghana, Kenya, Mozambique, Rwanda, Senegal, South Africa, Tanzania, Togo, Zambia, and Zimbabwe�


There has been a positive shift in new vaccine 
introduction in recent years, thanks to funding 
and technical support from Gavi, the Vaccine 
Alliance; increased political will at the national level, 
supported by National Immunization Technical 
Advisory Groups (NITAGs) in many countries; 
and support from the global community.


By June 2020, 36 countries in the African Region 
had introduced the rotavirus vaccine, and 40 had 
introduced the pneumococcal conjugate vaccine 
(PCV). Following the introduction of these two 
vaccines, ongoing studies in 12 countries in the 
African Region have demonstrated a 38% reduction 
in rotavirus hospitalizations between 2014 and 2018 
and a reduction of vaccine-type pneumococcal 
meningitis cases from 84% to 41% between 2015 
and 2018.3 In addition, two countries (Côte d’Ivoire 
and Equatorial Guinea) introduced Hepatitis B birth 
dose in 2019, bringing the total number of countries 
which are providing the vaccine to new-borns to 


13. However, the region fell short of the target of 
having at least 25 Member States introduce the 
vaccine by 2020.


Despite the global shortage of the human 
papillomavirus (HPV) vaccines, 15 of the targeted 
35 countries in the region had introduced the HPV 
vaccine by June 2020. Factors contributing to low 
HPV vaccine introduction rates in the region include 
low demand, barriers in accessing eligible girls, 
high vaccine prices for countries that do not receive 
Gavi funding, and global supply constraints.


On 23 April 2019, the first-ever malaria vaccine 
(RTS,S) was piloted in Malawi. The vaccine took 
more than 30 years to develop and is the first vaccine 
in existence that can significantly reduce malaria 
in children. Ghana and Kenya also introduced the 
malaria vaccine sub-nationally, on 30 April 2019 
and 13 September 2019, respectively. Evidence and 
experience from the vaccine pilot programme will 
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inform recommendations on the broader use of the 
vaccine, including how best to reach children using 
a four-dose vaccination schedule, the reduction in 
illness and death that can be achieved, and vaccine 
safety in routine use. In the three pilot countries, 
the vaccine has been well received with high 
acceptance from caregivers and health workers. 
With malaria claiming so many lives every year, 
the roll-out of the vaccine will be key to reducing 
child deaths, when combined with other malaria 
control measures in high-burden countries.


The use of the typhoid conjugate vaccine (TCV) 
and the oral cholera vaccine (OCV) proved to be 


effective in combating simultaneous disease 
outbreaks in Zimbabwe. OCV was also used in 
the management of several other outbreaks in 
the region – in the Democratic Republic of the 
Congo (DRC), Mozambique, Nigeria, Tanzania, 
Uganda and Zambia, alongside water, sanitation 
and hygiene interventions.


While there have been significant successes in 
introducing key life-saving vaccines, the majority 
of VPD-related deaths could be prevented if all 
countries introduced these new vaccines (e.g., 
PCV, rotavirus vaccines, etc.) and high coverage is 
achieved in all countries.


Figure 4: New vaccine introduction status and coverage, 2019


IPV 2019 Rota last 2019


PCV3 2019 MCV2 2019


Source: WHO UNICEF Joint Reporting Form, as of 15 July 2020


Progress on Polio


The African Region has made significant progress 
towards the eradication of polio. In 2012, more than 
100 cases of wild poliovirus (WPV) were reported in 
the African Region – representing more than half 
of the global burden – whereas in 2016, only four 
cases were reported in the Region, all of them 
in Nigeria. Notably, in August 2019, the Region 
marked three years since the last confirmed case 
of WPV, a major milestone on the path towards 
eradication (Figure 5). The Region will now be 
declared WPV-free in 2020, as the Africa Regional 
Certification Commission for polio eradication has 
accepted Member States’ documentation on polio 
eradication efforts.


The path to polio eradication in Africa has been a 
monumental effort of multinational coordination 


among governments; donors and development 
partners; health workers; traditional, religious and 
community leaders; civil society; local communities 
and parents. However, polio eradication efforts 
still face major challenges in Africa. Between 2015 
and 2019, at least 13 countries have experienced 
outbreaks of circulating vaccine-derived poliovirus 
(cVDPV) – a rare form of the virus that only occurs 
in seriously under-immunized populations, mostly 
in remote areas and in areas that are inaccessible 
due to state fragility or conflict. This highlights 
the need to intensify surveillance for acute flaccid 
paralysis (AFP), strengthen routine immunization, 
and attain and sustain adequate inactivated polio 
vaccine (IPV) coverage in the Region.
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Figure 5: WPV cases in the African region, 2012-2019
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Measles and Rubella


Despite signif icant progress against measles 
over the past two decades, coverage for the first 
dose of MCV1 in the African Region has stagnated 
around 69% in the last six years. As such, the African 
Region is off track to reach the target of measles 
elimination by the end of 2020. Measles is a highly 
infectious virus and to achieve its elimination target, 
coverage of more than 95% with the first dose of 
vaccine (MCV1) should be attained in all districts, 
administered through routine immunization or 
supplemental immunization activities (SIAs).


Only seven countries have MCV1 coverage of at least 
95% required to sustain interrupted transmission, 
down from nine countries in 2013, and far from the 
expected target of 25 countries by 2020 (Figure 6). 
In addition, regional coverage levels for MCV2 are 
very low, at 33% in 2019 (Figure 7). As of July 2020, 
31 of 47 countries in the region have introduced 
MCV2 into their routine immunization programmes.


Despite these challenges, measles SIAs were 
conducted in several countries in the Region 
over the last five years. Between 2014 and June 
2020, over 537 million children were vaccinated 
in 43 countries through preventive and outbreak 
response mass vaccination activities. Out of the 84 
mass vaccination campaigns conducted, 63 reached 
the administrative coverage of at least 95% at 
national level. However only seven of 36 post-
campaign coverage surveys conducted have shown 
coverage of ≥95%, while 12 reached coverage levels 
of 90% – 95%.


As of July 2020, a total of 30 countries have introduced 
rubella containing vaccine (RCV) in their national 
immunization programmes – exceeding the RSPI 
target of introducing the vaccine in 25 countries 
by 2020.


Figure 6: Progress of MCV1 coverage, 2013, 2018 and 2019


MCV1 2013 MCV1 2018 MCV1 2019


Source: WUENIC, July 2020 revision
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Figure 7: Progress of MCV2 coverage, 2013, 2018 and 2019


MCV2 2013 MCV2 2018 MCV2 2019


Source: WUENIC, July 2020 revision


PROGRESS ON OTHER VACCINE PREVENTABLE DISEASES


Maternal and Neonatal Tetanus (MNT)


The African Region has made substantial progress 
towards MNT elimination, defined as less than one 
case per 1,000 live births in every district. Forty-two 
countries validated MNT elimination by June 2020, 
up from 30 in 2013, with the remaining 5 countries 
making progress towards elimination in the next 
several years. For example, southern Mali and the 
south-eastern regions of Nigeria have passed the 
validation for MNT elimination, in line with the efforts 
to validate subnational geographic areas that do 
not have access or security challenges in Member 
States that have made programmatic progress.


However, elimination by the end of 2020 is unlikely 
due to challenges posed by conflict and geographic 
accessibility, which compromise the provision of 
services in remote districts. In addition, the COVID-19 
pandemic poses a significant challenge with 
regards to conducting Tetanus Toxoid (TT) SIAs in 
the remaining priority districts in the countries that 
have not yet eliminated MNT. Eighteen countries are 
now using Tetanus-Diphtheria vaccine (Td) instead 
of Tetanus Toxoid (TT) for children ≥4 years of age 
and for women of childbearing age.


Meningitis


MenAfriVac® – a meningococcal group A conjugate 
vaccine developed for the African meningitis 
belt – was introduced in 24 out of its 26 countries 
in campaign mode and in 11 countries through 
routine immunization for children aged 9-18 months 
between 2010 and July 2020. Over 315 million people 
aged 9 months to 29 years were vaccinated (Sudan 
included). This marks significant progress against 
the target of introducing MenAfriVac® through 


campaigns in the African meningitis belt. While 
studies have documented that the disease burden 
of meningitis due to group A meningococcal 
meningitis has substantially decreased, there are 
increasing outbreaks caused by other types of 
bacterial meningitis. Appropriate control measures 
are being implemented by countries facing 
epidemics, with the support of WHO.


Yellow Fever


As of June 2020, 24 of the targeted 27 Member States 
in the African Region have introduced the yellow 
fever vaccine in routine immunization. Two countries 
are achieving 90% coverage or more. Limited global 
supply of the vaccine poses a challenge, affecting 
countries’ ability to scale up routine immunization. 
However, annual meetings of the Eliminate Yellow 
Fever Epidemics (EYE) strategy partners, including 
vaccine manufacturers, have improved the global 
supply of vaccines for routine immunization, 
preventive campaigns and outbreaks response. 


The EYE strategy helps to coordinate and balance 
vaccine demand and supply: vaccines are made 
available through increased production by 
manufacturers and prioritized for introduction in 
the routine immunization schedules of countries 
in the yellow fever belt.


To control yellow fever epidemics, reactive mass 
vaccination campaigns were conducted in South 
Sudan, Mali and Nigeria in 2019, and in Nigeria, 
Uganda and Ethiopia in 2020. By June 2020, 
more than 50 million people have been vaccinated 
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through reactive mass vaccination campaigns since 
the EYE strategy was launched. Preventive mass 
vaccination campaigns were also conducted in 


Nigeria and Ghana in 2019, protecting more than 
36 million people.


OTHER ACHIEVEMENTS


Improving Access to New Vaccines through Expedited Clinical Trials and 
Product Registration


The African Vaccine Regulatory Forum (AVAREF) 
was established by the World Health Organization 
(WHO) in 2006 to respond to regulatory challenges 
faced by the African Region and streamline the 
regulatory approval of new vaccines. Over the past 
several years, AVAREF has worked to strengthen 
regulatory and ethics reviews, promote harmonized 
standards and approaches, and accelerate the 
review of vaccines of high public health value 
among Member States. As a result, important 
vaccines against meningitis, malaria, rotavirus, 
pneumococcal pneumonia and Ebola have been 
developed. In addition, AVAREF has developed 
standardized regulatory templates and guidelines 
for the submission and assessment of clinical trial 
applications, as well as for inspection of good clinical 
practices in the African Region.


In January 2020, WHO and AVAREF coordinated 
a joint review of a phase three clinical trial of a 
tuberculosis vaccine for national regulatory 
authorities (NRAs) and ethics committees of Kenya, 
Tanzania, Uganda and South Africa, to accelerate the 
review and approval process for this new product for 
the African Region. Also, in 2020, WHO established 
an African Advisory Committee on Vaccine Safety 
to provide independent expert advice on technical 
issues related to the safety, effectiveness and use 
of approved and new vaccines.


As of July 2020, AVAREF is working to expedite 
the review process of clinical trial applications for 
COVID-19 vaccine candidates, while ensuring strong 
regulatory and ethical review systems and oversight 
of clinical trials.


Enhancing Vaccine Delivery through Innovation and Technology


Across the African Region, innovation is essential 
to overcome the persistent barriers to immunizing 
children and reaching communities at the last 
mile. Most people who lack access to medicines 
and vaccines today live in remote areas, in fragile 
or conflict-affected contexts, or are economically 
impoverished. New technologies and partnerships 
can help governments and immunization partners 
deliver services in hard-to-reach communities, 
and learnings from innovative best practices can 
help bring successes to scale.


Governments and immunization partners, including 
private sector companies, are launching creative and 
innovative vaccine delivery solutions across Africa, 
including mobile-based solutions, with the potential 
to transform the field. Some of the most promising 
innovations use solar power to preserve vaccines at 
the right temperature, and wireless temperature 
monitoring to provide real-time data about vaccine 
storage temperatures. The use of smartphone apps 
for surveillance, geospatial mapping for identifying 
children missed by immunization, and drones for 
vaccine delivery are also revolutionizing ways of 
reaching the last mile.


Investment Case for Vaccine-Preventable Diseases Surveillance in the African 
Region 2020-2030


VPD surveillance is the foundation of disease control 
strategies and the most effective way to detect and 
respond early to outbreaks, in order to mitigate 
their impact on national security, the local economy 
and public health systems. The Investment Case 
for Vaccine-Preventable Disease Surveillance in 
the African Region, 2020-2030, officially launched 
during the Reaching the Last Mile Forum in Abu 
Dhabi, United Arab Emirates, on 19 November 2019, 
highlights the need for national governments 
to ensure that surveillance programmes are 
adequately funded in order to protect populations 
from disease outbreaks.


Funding for VPD surveillance has become an urgent 
priority for the African Region. In recent years, 


resources for surveillance have declined markedly 
and expenditure in the African Region remains 
low. Over the past two decades, VPD surveillance in 
the African Region has been heavily supported by 
funding from the Global Polio Eradication Initiative 
(GPEI), which will be phased out over the next several 
years. At the same time, most countries in Africa 
will transition out of receiving support from Gavi, 
the Vaccine Alliance, by 2030. This loss of funding has 
the potential to significantly reverse progress made, 
particularly through the loss of surveillance support. 
These challenges, coupled with the disruption of 
routine immunization services and SIAs due to the 
COVID-19 pandemic, make additional funding for 
disease surveillance urgently needed now more 
than ever.
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The Investment Case highlights WHO’s ambition 
for progress by 2030, including the need for 
surveillance activities to be specifically budgeted 
for and domestically funded in order to ensure 
strong VPD surveillance. At least US$470 million 
in operating costs will be needed over the next 
decade to reach this ambition. WHO predicts that 
the investment would save over 700 000 lives, 
prevent 20 million people from falling ill due to VPDs, 
and save US$21 billion over 10 years – estimated to be 


a 44.6-fold return on investment. Yet, if current VPD 
surveillance efforts are not maintained, there is a 
risk to reverse progress made, leading to more than 
900 000 deaths and additional costs of $22.4 billion 
continent-wide. Moving forward, the WHO Regional 
Office for Africa plans to develop national investment 
cases with a number of countries and support 
them in strengthening VPD surveillance as part 
of integrated disease surveillance and response.


CHALLENGES


Immunization and the COVID-19 Pandemic


Severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2), which causes COVID-19, is a rapidly 
emerging and highly infectious virus that has 
spread throughout the world, including in the WHO 
African Region. While the extent of damage caused 
by COVID-19 in Africa has not yet reached levels 
seen in other continents, the number of cases and 
deaths continue to rise, weak health and surveillance 
systems pose challenges, and testing capabilities 
to document the true extent of infections are 
limited. In addition, because many African countries 
are taking precautions that involve shutting 
down economic activities and public services, 
the collateral impact of the pandemic is extensive. 
In particular, such precautionary measures have 
affected essential health services, including the 
availability of and access to routine immunization 
services and SIAs. There are concerns, therefore, 
that children across the Region are also at risk for 
life-threatening hunger, neglect, illness and death 
from other diseases, including VPDs.


National governments in the African Region are 
struggling to coordinate COVID-19 response actions 
to contain the pandemic, reduce morbidity and 
mortality, and protect essential health services 
including immunization. Currently, the tools to limit 
the spread of the virus are limited, as there is not yet 
an effective vaccine against COVID-19. Countries are 
balancing the introduction of lockdown measures 
with the need to protect the national economy, 
employment, the social safety net, food supplies 
and other essential services.


The COVID-19 pandemic has also exacerbated long 
standing deficiencies in immunization service 
delivery. Across the Region, national responses are 
reflecting differing rates of COVID-19 transmission, 
background health conditions, the availability and 
use of non-pharmaceutical interventions, and public 
health experience gained in earlier disease 
outbreaks. Given the probability that the pandemic 
will continue to generate significant COVID-19 
morbidity and mortality in the African Region well 
into 2021, plans for service resumption must focus 


on increasing resiliency, adaptation, and the rapid 
sharing and promotion of best practices.


Furthermore, the COVID-19 pandemic has 
highlighted weaknesses in health systems in the 
African Region, including limited infrastructure 
such as water and sanitation facilities, inadequate 
staffing support and insufficient access to personal 
protective equipment (PPE). Against this backdrop, 
health care workers (HCWs) are increasingly 
vulnerable to acquiring COVID-19 and to burn 
out. Surveys have also shown that inadequate 
infection prevention and control measures in 
health services, including poor social distancing, 
inadequate screening of patients, and lack of 
adequate PPE for HCWs, is creating fear among the 
public and making people reluctant to access health 
services such as immunization. The challenges of 
strengthening health systems and improving access 
to immunization in the African Region are greatly 
exacerbated by COVID-19, as many countries are 
already grappling with the risk of VPD outbreaks, 
as well as the fragility of gains made to date.


WHO has developed guidelines at the global 
and regional levels, which include guidance on 
conducting outbreak and preventive vaccination 
campaigns/activities based on a risk-benefit 
analysis. The guidelines take into consideration 
the impact of mass vaccination on the disease 
burden, the public health impact of not conducting 
a mass vaccination campaign, the country capacity 
to implement a high-quality SIA, the strength of 
community engagement and the potential risk of 
increased COVID-19 transmission associated with 
the mass vaccination campaign.


Looking ahead, WHO will continue to track the 
impact of COVID 19 on immunization programmes 
in the African Region. This will include support 
to countries in implementing guidance and 
making case-by-case adjustments when needed; 
identifying good (and bad) practices from the field; 
and supporting planning, supply availability and 
resource mobilization for resumption of services 
and catch-up activities.
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Vaccine Preventable Disease Outbreaks and the Need for Increased Surveillance


As noted above, a number of diseases targeted for 
elimination in global and regional immunization 
plans, most notably measles, persist in the African 
Region. For example, between June 2019 and June 
2020, the Central African Republic, Chad, the DRC, 
Ethiopia, Guinea and Nigeria reported major 
outbreaks affecting tens of thousands of children, 
mainly as a result of low routine immunization 
coverage and/or delayed periodic supplemental 
vaccination activities.


The DRC has also faced a dramatic increase in 
outbreaks of VPDs in the last few years, including 
measles, cVPDV, cholera, yellow fever and Ebola. 
While the DRC’s 10th outbreak of Ebola Virus Disease 
ended on 25 June 2020, an 11th outbreak was 
declared on 1 July 2020, when seven cases of Ebola 


were reported in Mbandaka city and neighbouring 
Bikoro Health Zone in Equateur Province. WHO is 
supporting the government-led response, and has 
already administered more than 5000 vaccinations 
in affected areas.


Other recent VPD outbreaks have included yellow 
fever (e.g., Angola, DRC, Uganda), meningitis in 
the meningitis belt countries (e.g., Nigeria, Niger), 
and pneumococcal meningitis and pneumonia (e.g., 
Ghana, Burkina Faso), among others. In addition to 
challenges in achieving full immunization coverage, 
VPD outbreaks point to disease surveillance and 
laboratory performance gaps, which result in delayed 
detection and response to disease outbreaks – and 
can ultimately contribute to humanitarian crisis, 
loss of lives and disruption of economic activities.


Other Challenges


Compounding these challenges, many Member 
States’ health systems are ill-equipped and 
underfunded – several countries across the Region 
suffer from a severe lack of qualified health workers 
at all levels including support staff, as well as 
insufficient health infrastructure and vaccine stock 


outs. In addition, armed conflict, insecurity and 
instability in some countries has led to humanitarian 
crises with increasing population displacements, 
presenting challenges for affected communities 
in accessing adequate health care, including 
immunization services.


PERSPECTIVES


In less than a generation, the African Region has 
made tremendous progress toward expanding 
access to immunization, introducing new 
vaccines and driving down child deaths. Despite 
notable achievements, national and subnational 
immunization coverage rates have stagnated in 
many countries, as noted above, and the African 
Region still lags behind other regions of the world 
in access to vaccines. Further, the Region is off track 
to meet many of the targets outlined in the GVAP 
an RSPI by the end of 2020.


Nonetheless, political commitment toward 
advancing immunization in the African Region 
remains high. A pivotal moment showcasing 
Africa’s political commitment to universal access 
to immunization was the endorsement of the Addis 
Declaration on Immunization (ADI) in 2017, at the 28th 
African Union (AU) Summit, by Heads of State from 
across Africa. The ADI is a historic pledge to ensure 
that everyone in Africa receives the full benefits 
of immunization, and includes 10 commitments 
to increase political, f inancial and technical 
investments in immunization programmes.


Looking ahead, partners and governments must 
continue to work together to translate these 
commitments into action. In the coming years, 
the African Region will face two historic funding 
transitions: significant reduction in resources for 


immunization allocated through the GPEI – as the 
Region will be certified wild-poliovirus-free this year 
– and ineligibility for donor funding through Gavi, 
the Vaccine Alliance, as several African countries 
are approaching middle-income status.


Furthermore, as the COVID-19 pandemic continues 
to burden under-resourced health systems and 
threaten decades of progress toward immunization 
goals, urgent action is needed to address disruptions 
in the provision of routine immunization services. 
National governments, with coordinated support 
from WHO and partner agencies, should develop 
and implement tailored strategies and activities 
to address these challenges, as modelling shows 
that stopping routine immunization will increase 
morbidity and mortality of VPDs beyond COVID-19.


As researchers and companies around the world 
are working to develop and potentially introduce a 
COVID-19 vaccine at an unprecedented speed and 
scale, ensuring equitable access to and distribution 
of a COVID-19 vaccine will be critical. Many countries 
in the African Region have no access to the resources 
needed to develop a vaccine, and rapid, equitable 
and affordable access will be vital to strengthen 
global health security and contribute to ending 
the pandemic, once a safe and effective vaccine 
becomes available.
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HIGHLIGHTS


National Forum on Immunization and Polio Eradication in the Democratic Republic 
of the Congo


4 Algeria, Angola, Benin, Burkina Faso, Cameroon, Côte d’Ivoire, Democratic Republic of the Congo (the), Eritrea, Eswatini, 
Ethiopia, Gambia, Ghana, Guinea, Kenya, Lesotho, Malawi, Mali, Mauritius, Mozambique, Niger (the), Nigeria, Rwanda, Senegal, 
South Africa, South Sudan, Togo, Uganda, Zambia, Zimbabwe�


5 Algeria, Benin, Côte d’Ivoire, Democratic Republic of the Congo (the), Ethiopia, Ghana, Kenya, Mali, Mozambique, Nigeria, 
Senegal, South Africa, South Sudan, Togo, Uganda, United Republic of Tanzania, Zambia, Zimbabwe�


In the DRC, government representatives and 
immunization stakeholders gathered in Kinshasa 
in July 2019, for the National Forum on Immunization 
and Polio Eradication. At the end of the two-day 
forum, government representatives and partners 
signed the Kinshasa Declaration on Immunization 
and Polio Eradication on behalf of the President. 
The signing of the declaration was a commitment 
to fully immunize at least 80% of infants before their 


first birthday by 2024. The declaration also states 
that the DRC will increase its budget for traditional 
vaccines, meet the requirements for the co-financing 
of new vaccines, and scale up immunization activities 
so that all citizens can access immunization for 
free. On the last day of the forum, the Ministry of 
Finance announced an additional commitment 
of US $3 million to co-finance the purchase of new 
vaccines with Gavi, the Vaccine Alliance.


Vaccine Procurement in Middle-Income Countries


In November 2019, representatives from nine African 
countries met in the Kingdom of Eswatini to address 
access to safe and affordable vaccines in middle-
income countries (MICs), where immunization 
coverage is decreasing. The workshop brought 
together the countries that, due to their middle-
income status, are not eligible for immunization 
financing support from Gavi, the Vaccine Alliance, 
including Algeria, Botswana, Cabo Verde, Eswatini, 
Gabon, Mauritius, Namibia, São Tomé and Príncipe 


and Seychelles. To leverage purchasing power and 
increase access to vaccines, the countries agreed 
to collaborate around procurement mechanisms, 
including coordinating joint market research, 
sharing vaccine supplier information and monitoring 
vaccine prices. Looking ahead, increased political 
commitment and national funding, as well as 
procurement and regulatory processes for vaccine 
availability and affordability, are essential to ensure 
adequate immunization coverage in MICs.


National Immunization Technical Advisory Groups


In several countries in the Region, independent 
bodies have been established to advance 
immunization goals and objectives, including 
National Immunization Technical Advisory Groups 
(NITAGs), Immunization Inter-Agency Coordination 
Committees (ICCs) and National Regulatory 


Authorities (NRAs). The GVAP calls for all countries 
to establish or have access to a NITAG by 2020. 
As of December 2019, 304 of the 47 countries in the 
African Region had established a NITAG, and 185 
have been assessed as fully functional.


Routine Immunization and SIAs amid COVID-19


Despite the immense challenges posed by the 
COVID-19 pandemic, several countries in the 
Region are continuing routine immunization 
with heightened infection prevention and control 
measures in place. In Nigeria, for example, the National 
Primary Healthcare Development Agency (NPHCDA), 
with support from WHO, has put measures in place 
to ensure that no eligible person misses routine 
immunization in the country. Currently, routine 
immunization is ongoing in all 36 Nigerian states.


NPHCDA and WHO have developed guidelines and 
materials to guide immunization and other primary 
health care services during the COVID-19 pandemic, 
and local health care workers have been given 
virtual trainings on infection prevention and control 
measures – as well as essential PPE. Furthermore, 
community sensitization programmes on routine 
vaccinations have been scaled up – including door 


to door dissemination of important information 
materials – with support from traditional and 
religious leaders, who play a key role in mobilizing 
their communities.


In Ethiopia, nearly 15 million children have been 
vaccinated against measles in an effort to maintain 
essential health services amid the COVID-19 
pandemic. A nationwide campaign was conducted 
in July 2020 by the Ethiopian Ministry of Health with 
support from WHO and other partner agencies. 
The campaign ran for 10 days – longer than similar 
past campaigns, in order to limit crowding and risks 
of COVID-19 infections. Measures such as physical 
distancing, handwashing, temperature checks, 
use of PPE, and delivering the vaccine in open 
and well-ventilated areas were implemented in 
compliance with COVID-19 prevention guidelines.


P. 14 - GLOBAL VACCINE ACTION PLAN 2020 REGIONAL REPORTS


 CONTENTS
8.3_IA2030


SAGE March/April 2020 meeting







CONCLUSION


The African Region has made progress in increasing 
immunization coverage (from 70% in 2013 to 74% in 
2019) but has not been able to reach the 90% coverage 
target. With regard to new vaccine introduction, 
the Region has achieved and exceeded the set 
targets. The eradication of polio in the Region is an 
unprecedented milestone and a powerful reminder 
of what can be achieved through multinational and 
multisectoral collaboration; however, there is need 
to maintain momentum and intensify surveillance 
to avoid repeated cVDPV outbreaks. In relation to 
the control and elimination of measles and other 
VPDs, the Region is still off-track. Accelerated efforts, 
innovative strategies, and action from all partners 
are needed to ensure that Member States achieve 
the ADI commitments, in line with global goals to 
strengthen primary health care and advance UHC.


Joint action to strengthen immunization is 
particularly timely, now more than ever, as the 
COVID-19 pandemic lays bare the weaknesses and 


gaps in health systems and services across the 
African Region, as well as countries around the 
world. Strategic investments to strengthen health 
systems are critical to support robust immunization 
programmes that can deliver vaccines to everyone 
in Africa, including the most vulnerable. Expanding 
access to vaccines for is vital to improve child health 
and survival, as well as to lay the foundation for 
countries to reach every person with the basic health 
services they need to survive and thrive.


The year 2020 marks the end of the Decade of 
Vaccines, the GVAP and RSPI, as well as the adoption 
of a new global vision and strategy for immunization 
for the coming decade: Immunization Agenda 2030. 
Against the backdrop of the COVID-19 pandemic – 
unarguably one of the most significant global health 
challenges in recent history – these milestones serve 
as an urgent reminder of the value of vaccines, 
and the importance of equitable, affordable and 
accessible health care for all.


Annex 1: Progress in the attainment by Member States of key targets of the Regional 
Strategic Plan for Immunization


RSPI Target by end-2020 Number of Countries


2013 2019


Objective 1: To improve immunization coverage beyond the current levels


Pentavalent-3 vaccine coverage 90% nationally in all 47 countries by 2020 17 19


Pneumococcal conjugate vaccine introduced in 47 countries by 2020 27 40


Rotavirus vaccine introduced in 37 countries by 2020 11 36


Human Papillomavirus (HPV) vaccine introduced in 35 countries 2 15


Hepatitis B vaccine birth dose introduced in 25 countries 3 13


All countries to regularly report adverse events following immunization by the end of 
2020


38 45


Objective 3: To attain the elimination of measles and make progress in the elimination of rubella and 
congenital rubella syndrome


All countries to achieve an incidence of confirmed measles of less than 1 case per 
million population by 2020


15 11


MCV-1 coverage of 95% at national level in all 47 countries 9 7


Rubella-containing vaccine (RCV) introduced in 25 countries by 2020 5 30


Objective 4: To attain and maintain elimination/control of other vaccine-preventable diseases


MCV-2 introduced in 36 countries 11 31


Maternal and neonatal tetanus elimination achieved in all 47 countries 30 42
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RSPI Target by end-2020 Number of Countries


2013 2019


Yellow Fever vaccine coverage of 90% in 31 countries 1 2


MenAfriVac introduced in 15 countries in routine immunization 0 10


Annex 2: Regional Immunization coverage 2013-2019


Vaccine 2019 2018 2017 2016 2015 2014 2013


BCG 80 80 80 80 77 78 77


DTP1 81 81 80 80 78 78 77


DTP3 74 73 73 72 71 71 70


HepB3 73 73 73 72 70 71 69


HepB_BD 6 4 4 4 3 3 3


Hib3 73 73 73 72 70 71 66


IPV1 71 59 44 40 19


MCV1 69 69 69 69 69 69 70


MCV2 33 25 24 23 18 10 7


PCV3 70 69 69 66 60 48 34


Pol3 74 73 72 72 71 70 70


RCV1 33 32 25 12 11 9 4


RotaC 50 46 43 42 38 29 12


YFV 45 45 42 41 41 40 39


Source: WUENIC 2019, July 2020 revision


Annex 3: DTP3 and MCV1 coverage (%) 2013-2019


Country
DTP 3 MCV1


2019 2018 2017 2016 2015 2014 2013 2019 2018 2017 2016 2015 2014 2013


Algeria 91 91 91 91 95 95 95 80 80 88 94 95 95 95


Angola 57 63 56 59 59 55 54 51 50 42 45 51 56 59


Benin 76 76 76 76 74 74 77 71 71 70 68 67 65 68


Botswana 95 95 95 95 95 95 95 97 97 97 97 97 97 97
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Country
DTP 3 MCV1


2019 2018 2017 2016 2015 2014 2013 2019 2018 2017 2016 2015 2014 2013


Burkina Faso 91 91 91 91 91 91 88 88 88 88 88 88 88 82


Burundi 93 90 91 94 94 95 96 92 88 90 93 93 94 98


Cabo Verde 96 98 96 96 93 95 93 98 99 96 93 92 93 91


Cameroon 67 67 74 75 78 83 89 60 59 65 71 74 78 83


Central African 
Republic (the)


47 47 47 47 47 47 23 49 49 49 49 49 49 25


Chad 50 46 41 41 42 36 39 41 42 37 37 46 45 57


Comoros (the) 91 91 91 91 91 87 87 90 90 90 90 90 86 85


Congo (the) 79 75 69 71 80 90 85 73 75 70 67 80 80 80


Côte d’Ivoire 84 86 83 87 79 73 75 76 76 70 73 67 59 69


DR Congo 57 57 57 57 63 68 68 57 57 57 57 64 67 71


Equatorial Guinea 53 53 53 53 40 53 53 53 53 53 53 50 53 51


Eritrea 95 95 95 95 95 94 94 99 99 99 99 97 90 94


Eswatini 90 90 90 90 90 98 98 81 85 89 89 89 97 96


Ethiopia 69 68 69 66 64 61 59 58 55 59 57 56 54 55


Gabon 70 70 75 75 80 70 79 62 59 63 64 68 61 70


Gambia 88 93 92 95 97 96 97 85 91 90 97 97 96 96


Ghana 97 97 99 93 88 98 90 92 92 95 89 89 92 89


Guinea 47 47 47 47 47 44 50 47 47 47 47 47 50 54


Guinea-Bissau 84 88 88 88 88 88 87 86 86 86 86 85 84 82


Kenya 92 92 82 89 89 92 87 89 89 89 96 96 95 94


Lesotho 87 87 87 87 83 88 93 90 90 90 90 93 92 90


Liberia 74 84 84 84 80 63 80 85 91 87 80 74 58 74


Madagascar 79 75 74 77 69 73 74 69 62 60 59 58 64 63


Malawi 95 92 88 84 88 91 89 92 87 83 81 87 85 88


Mali 77 77 77 76 71 66 64 70 70 70 70 66 61 62


Mauritania 81 81 81 74 73 81 80 78 78 78 72 70 75 80


Mauritius 96 97 94 96 97 97 98 99 99 89 92 99 98 99
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Country
DTP 3 MCV1


2019 2018 2017 2016 2015 2014 2013 2019 2018 2017 2016 2015 2014 2013


Mozambique 88 88 88 88 88 88 85 87 87 87 87 87 87 86


Namibia 87 89 88 85 92 88 89 80 82 80 75 85 83 82


Niger (the) 81 79 85 80 84 81 73 79 77 82 76 85 80 80


Nigeria 57 56 55 53 42 43 43 54 54 54 51 42 44 43


Rwanda 98 97 98 98 98 98 98 96 99 97 95 96 97 95


Sao Tome and 
Principe


95 95 95 96 96 95 97 95 95 90 93 93 92 91


Senegal 93 82 93 93 89 89 92 90 83 90 93 80 80 84


Seychelles 99 99 97 96 97 99 98 99 96 99 97 98 99 97


Sierra Leone 95 93 90 84 86 83 92 93 87 80 85 78 80 85


South Africa 77 74 76 76 85 85 81 72 70 70 85 86 84 78


South Sudan 49 49 47 45 46 50 53 49 49 50 51 53 55 58


Togo 84 81 83 82 82 84 84 75 71 77 73 75 77 72


Uganda 93 93 94 93 89 85 84 87 86 83 79 79 85 83


Tanzania 89 89 90 92 96 97 91 88 88 90 83 95 97 99


Zambia 88 90 94 91 90 86 79 93 94 96 93 90 85 80


Zimbabwe 90 89 89 90 87 91 95 85 88 90 95 86 92 93


Source: WUENIC, July 2020 revision
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WHO REGIONAL OFFICE 
FOR THE AMERICAS: 


PROGRESS REPORT FOR 
THE REGION OF THE 


AMERICAS


INTRODUCTION


The Pan American Health Organization (PAHO), 
the World Health Organization (WHO) Region of the 
Americas, consists of 35 member states, 12 territories 
and 4 associate members with a birth cohort of 
around 14.7 million. The Region is very diverse and 
during previous years has faced emergencies, 
including, natural disasters, economic hardship, 
violence, social and political conflict, and migration 
– over 2.3 million people have migrated to other 
countries, stressing health systems.


The Plan of Action on Immunization for the Region 
(known as the RIAP) was endorsed by PAHO’s 
54th Directing Council in September 2015, as the 
framework to identify and overcome immunization 
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challenges currently faced by countries of the 
Americas. The RIAP, which is aligned with WHO’s 
Global Vaccine Action Plan (GVAP), proposes a road 
map that Member States can follow, as is appropriate 
and taking their contexts, needs, and priorities into 
account, for the design and implementation of 
immunization policies in four strategic lines of 
action: a) Sustain the achievements; b) Complete the 
unfinished agenda in order to prevent and control 
vaccine-preventable diseases (VPD); c) Address 
new challenges in the introduction of vaccines 
and assess their impact; and d) Strengthen health 
services for effective vaccine administration.


Monitoring and evaluating the RIAP will be 
conducted in accordance with PAHO’s results-based 
management framework, as well as its performance 
management processes. The information needed is 


obtained from a) reports by the countries’ ministries 
of health, b) PAHO-WHO/UNICEF’s Joint Reporting 
Form (JRF) on immunization and c) compilation 
of research and other available sources. PAHO’s 
Technical Advisory Group (TAG) on Vaccine-
preventable Diseases evaluates advances at the 
regional level. Reports are prepared annually for 
PAHO’s Executive Management, as well as at the 
end of every biennium for PAHO’s Governing Bodies. 
There will be a complete report in 2021.


The RIAP established 13 objectives (7 general and 
6 strategic) and 29 indicators. As of December 2019, 
the situation in the Region is as follows: 20 indicators 
are on track; 1 is in progress; and 8 of the indicators 
are off track and will require a concerted effort and 
urgent action to achieve the targets.


GENERAL ACHIEVEMENTS


Maintain the Region’s status polio free


PAHO annually performs risk assessments for an 
importation of poliovirus – wild or vaccine-derived 
(VDPV) – or the emergence of a VDPV. The following 
key indicators are evaluated: (i) vaccination coverage, 
(ii) epidemiological surveillance; (iii) poliovirus 
containment in laboratories, (iv) outbreak response 
preparation, and (v) determinants. The data is 
analyzed with the Regional Polio Eradication 
Certification Commission (RCC). According to 2018 
and 2019 results, Haiti, Guatemala, and Venezuela 
were considered high risk. The Dominican Republic 
presents a moderate risk, with a broad border with 
Haiti and a high flow of migrants.


Currently, 2 or more doses of the inactivated polio 
vaccine (IPV) are given in 36 of the 51 countries and 
territories in the Region, where 89% of children 
under one year of age live. PAHO continues to 
negotiate with producers to ensure the continued 
supply of this vaccine for the Region


To mitigate the risk of a polio event or outbreak, 
vaccination campaigns were conducted in 2019 in 
four countries in the Region: Dominican Republic, 
Guatemala, Haiti, and Venezuela. 7.5 million children 
were vaccinated with the bivalent oral polio vaccine 
(bOPV). Coverages equal to or greater than 90% were 
achieved: Dominican Republic: 96%; Guatemala: 
93%; Haiti: 90%; Venezuela: 96%. Measles vaccination 
was also carried out in the case of Guatemala 
and Haiti. PAHO has technically supported the 
preparation, implementation, and evaluation of 
these vaccination campaigns, and managed the 
mobilization of $2.1 million through the Global 
Polio Eradication Initiative, a global public-private 
partnership involving governments, partners (such 
as the WHO, Rotary International, the United States 
Centers for Disease Control and Prevention [CDC], 
UNICEF, and the Bill and Melinda Gates Foundation), 
as well as an extensive list of long-standing partners. 
The funds were used to support field activities in 
accordance with country priorities.


In addition to the epidemiological surveillance 
of acute flaccid paralysis, PAHO has supported 
the implementation of environmental poliovirus 
surveillance in Guatemala and Haiti. A follow-up 
meeting on environmental surveillance of poliovirus 
was held in August 2019, with authorities from the 
ministry of health of Guatemala. The meeting was 
accompanied by technical experts from the CDC 
and PAHO country office.
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Regional containment status


The Region continues committed to completing 
all goals outlined in the Polio Eradication and 
Endgame Strategic Plan, including GAP III, which 
has been adapted to the Regional-GAP III. Steps 
towards the fulfilment of their objectives in the 
Region are:


 ٚ The RCC validates the containment report in two 
parts: the completion of the survey process and 
type of material.


 ٚ The RCC notes that all countries of the Region of 
the Americas included all the variables to enable 
the identification, inventory, and final disposal 
of Wild Polio Virus (WPV) types 1, 2, and 3; Sabin 
1, 2, and 3 infectious material; and WPV2 and 
Sabin2 potentially infectious materials (PIM) in 
their GAPIII survey.


 ٚ In October 2019, at the 11th RCC meeting, 
the completion of the survey process was 
approved for 18 reports (17 country reports and 
one report for the Caribbean Sub-Region). These 
represent a total of 30 countries and 9 territories. 
Five countries (Brazil, Canada, Ecuador, Mexico, 


and USA) presented progress, but their survey 
processes have not been completed.


 ٚ Of a total of 23 reports, 18 reports (17 country 
reports and one report for the Caribbean Sub-
Region) received RCC validation for infectious 
and PIM of WPV2/VDPV2 and 17 reports for PIM 
of Sabin2 materials.


 ٚ Regarding poliovirus type 3 and type 1, the RCC 
validated 17 reports for infectious materials 
of WPV3/VDPV3 and WPV1/VDPV1; as well as 
18 reports for PIM of WPV3/VDPV3 and WPV1/
VDPV1.


 ٚ As of October 2019, there had been a reduction 
in the number of countries with designated 
Poliovirus Essential Facilities (dPEF) for poliovirus 
type 2 from five in 2018 to four in 2019; and the 
number of dPEFs was reduced from 20 to 14 in 
the same period.


 ٚ In agreement with WHO’s Containment 
Certification Scheme (CCS), the four countries 
with dPEFs have nominated a National Authority 
for Containment (NAC) and have certif ied 
GAPIII auditors.


Introduction of vaccines and assess their impact


In 2019, six countries introduced the human 
papillomavirus (HPV) vaccine into their national 
immunization schedules: Costa Rica, Dominica, 
Turks and Caicos, the British Virgin Islands, Saint 
Lucia, and Saint Kitts and Nevis. El Salvador received 
technical cooperation to support the development 


of an introduction plan for the vaccine, scheduled 
for 2020. Bolivia received technical cooperation to 
relaunch the HPV vaccine dissemination campaign, 
to improve vaccination coverages. Currently, 
43 countries and territories have introduced the 
HPV vaccine, 37 have introduced the pneumococcal 
conjugate vaccine (PCV), and 22 have introduced 
the rotavirus vaccine in their routine vaccination 
schedules (Figure 1).


Figure 1: HPV vaccine introduction into the EPI, Region of the Americas, 2019�


1


HPV Vaccine Introduction into the EPI,
Region of the Americas, 2019 


1. Anguilla (2016)
2. Antigua and Barbuda (2019)
3. Aruba (2014)
4. Bahamas (2015)
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6. Bermuda (2007)
7. Bonaire (2015)
8. British Virgen Islands (2019
9. Cayman Island (2009)
10. Dominica (2019)
11. Grenada (2019)
12. Guadeloupe (2008)
13. Jamaica (2017)
14. Monserrat (2017)
15. Puerto Rico (2006)
16. Saba (2013)
17. St. Maarten (2013)
18. St. Lucia (2019)
19. St. Eustatius (2013)
20. Saint Kitts and Navis (2019)
21. St. Vincent and Grenadines 


(2017)
22. Trinidad and Tobago (2012)
23. Turks and Caicos Islands (2019)
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3. Bolivia (2017)
4. Brazil (2014)
5. Canada (2007-2009)
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7. Colombia (2012)
8. Costa Rica (2019)
9. Dominican Republic(2017)
10. Ecuador (2014)
11. Guatemala (2018)
12. Guyana (2012 the half; 


2017 the whole country)
13. Honduras (2016)
14. Mexico (2012)
15. Panama (2008)
16. Paraguay (2013)
17. Peru (2015)
18. Suriname (2013)
19. Uruguay (2013)
20. USA (2006)
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A study of the impact of PCV vaccine on mortality 
of children under 5 years of age was conducted 
in 10  countries (Guyana, Honduras, Nicaragua, 
Argentina, Brazil, Colombia, the Dominican Republic, 
Ecuador, Mexico, and Peru) in Latin America and the 
Caribbean. This study was conducted in collaboration 
with Yale University and funding from Bill and 
Melinda Gates Foundation. The results showed an 
estimated decline in pneumonia mortality following 
the introduction of PCVs ranging from 11% to 35% 
among children aged 2-59 months in five countries: 
Colombia (24%, 95% credible interval: 3-35%), 
Ecuador (25%, 4-41%), Mexico (11%, 3-18%), Nicaragua 
(19%, 0-34%), and Peru (35%, 20-47%). In Argentina, 
Brazil, and the Dominican Republic, the declines 
were not detected in the aggregated age group 
but were detected in certain age strata. In Guyana 
and Honduras, the estimates had large uncertainty, 


and no declines were detected. Across the ten 
countries, most of which have low to moderate 
incidence of pneumonia mortality, PCVs have 
prevented nearly 4500 all-cause pneumonia 
deaths in children 2-59 months since introduction. 
A workshop on vaccine impact measurement at 
Yale University was held to socialize the analytical 
methodology. Another study to measure the impact 
of mortality in older adults to be carried out in 
5 countries of Latin America and the Caribbean 
(Brazil, Argentina, Mexico, Colombia and Chile) in 
collaboration with Yale University.


As of 2019, 16 countries and territories conducted 
studies prior to the introduction of new vaccines, 
and 18 of countries and territories conducted studies 
after the introduction of a vaccine.


Control of outbreaks of vaccine-preventable diseases


Given their long history of experience and success, 
in 2019, 12 countries in the Region (Bahamas (3), 
Canada (113), Chile (11), Colombia (242), Costa Rica (10), 
Cuba (1), EUA (1,282), México (20), Perú (2), St Lucia 
(1) and Uruguay (9)) succeeded in stopping measles 
transmission. Venezuela managed to control the 
measles outbreak between 2017 and 2019, amid a 
humanitarian crisis. Brazil is the only country that 
continues to have an outbreak of more than two 
years between 2018-2019 (Figure 2). All countries 
have received technical and financial support to 
quickly respond to these outbreaks. The Regional 


Committee for Monitoring and Re-Verification 
of Measles and Rubella Elimination in the Americas 
was created as a response to the re-establishment 
of endemic measles transmission in two countries 
of the Region (Venezuela and Brazil) and has met 
with the Secretariat and countries with measles 
outbreaks, in several occasions. The Secretariat 
has created manuals, guides and case studies to 
strengthen the national capacity in rapid response 
to measles outbreaks, ensuring that all countries 
in the Region have received training with these 
tools, in compliance with the mandate of the 
Plan of Action for the Sustainability of Measles, 
Rubella, and Congenital Rubella Syndrome 
Elimination, 2018-2023.


Figure 2: Ongoing (Active) and Past (Non-Active/Interrupted) measles outbreaks: Distribution of confirmed 
measles cases in the Americas, 2018-2019
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Progress towards eliminating mother to child hepatitis B transmission and during 
early childhood


The several decades of childhood hepatitis B 
vaccination, as well as the more recent introduction of 
new-born vaccination, have contributed to estimate 
that the region has the lowest seroprevalence 
globally for hepatitis B among 5-year-olds. It is 
estimated that 17 countries have already reached the 


goal of eliminating mother-to-child transmission, 
which has led to inter-programmatic work in the 
past year and in the context of the elimination 
initiative, developing a guide to document and 
validate countries and establish a regional process. 
Pilot projects have also been implemented to 
design and test methodologies for validation, 
which are currently reporting the development of 
a global approach.


Strengthen health services for effective vaccine administration


Strengthening seasonal 
influenza vaccination


Technical cooperation is provided to countries in the 
Region, so they maintain influenza vaccination with 
the aim of preventing morbidity and mortality and 
the use of health services due to influenza in the 
context of the COVID-19 response. In collaboration 
with the Revolving Fund, access to the flu vaccine 
has been secured for countries for the 2020 Southern 
Hemisphere season and Northern Hemisphere 
season 2020-21. For the Southern Hemisphere 
2020 season, the goal was to vaccinate 100 million 
people in 14 Latin American countries. In recent 
months, requests have been made by countries 
to share innovative vaccination strategies, expand 
vaccination to other risk groups, or consider 
introducing influenza vaccination.


Information systems and data quality


From 30 September to 6 December 2019, a six-
week Spanish course on Electronic Immunization 


Registry (EIR): Practical Considerations for Planning, 
Development, Implementation and Evaluation 
based on the document developed by PAHO in 2017 
was held. There was high demand: 1209 applications 
were received from 30 countries; 92 applicants were 
accepted from 16 countries. 58 participants earned 
certificates by developing peer-reviewed activity 
plans to improve EIRs in the context of their work. 
In 2020, the course will be conducted in English.


Cold chain and supply chain


With the objective of strengthening the capacity of 
the existing infrastructure, seven evaluations of the 
stock management tool (wVSSM) were conducted 
(Dominican Republic, Honduras, Jamaica, Mexico, 
Nicaragua, Paraguay and Suriname), to assess cold 
chain performance and supply chain infrastructure 
and to achieve better performance in all operations 
related to the storage and distribution of vaccines 
and ancillary items. Additionally, these evaluations 
were conducted to verify both the degree of 
implementation and use of the wVSSM tool to 
manage and control of inventories of vaccines, 
ancillary immunization items, and other 
pharmaceutical products. This included updating 
the tool to version wVSSM 6.5.


GENERAL CHALLENGES


Maintaining high and homogenous vaccination coverage at all levels


In 2019, while immunization programs have been 
strengthened with the introduction of several 
vaccines, Latin America has faced a decline in the 
coverage for DTP3 among infants less than 1 year old.


The Region of the Americas reported a DTP3 
regional coverage of 85% for 2019. It is important 


to highlight here that the countries in this Region 
with the largest cohorts of children have reported 
a decrease in their DTP3 vaccination coverage 
during recent years, which in turn has impacted 
the entire regional DTP3 coverage and increased 
the populations of un- or under-vaccinated children 
(Figure 3).
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 ٚ From 2018 to 2019, Brazil (20% of the cohort 
of children less than 1 year old in the Region) 
dropped from 87% to 69% -- the regional coverage 
in 2019 without considering Brazil is 88%.


 ٚ From 2010 to 2019, Mexico, (15.3% of the cohort) 
drooped from 88% to 82%.


 ٚ From 2010 to 2019, Argentina (4.8% of the cohort) 
dropped from 86% to 78%.


Figure 3: Number of Unvaccinated or Under Vaccinated Children (DTP3) by Year and Country, Select 
Countries in Latin America and the Caribbean, 2010 -2019
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Potential explanations for the decrease 
in DTP3 coverage in those countries 
are diverse:


 ٚ Supply: Vaccine stock-outs of pentavalent/DTP:


ٲ  Brazil reported a stock-out of DTP in 2019 for 
five months.


 ٚ Challenges with the estimation of denominators 
and quality of administrative data versus 
survey data:


ٲ  Bolivia reported an official coverage of 75% 
but, their last survey (2019) shows 95.7% of 
DTP3 coverage.


 ٚ Physical barriers to access continue to be 
a significant problem in some remote areas 
accessible only by air or water. These reflect 
subnational inequities.


 ٚ Limited resources for operational activities: 
there has been an increase in public spending 
on procurement of biologicals and supplies. 
However, this investment has not been 
accompanied by improvement efforts in the 
other components of the Expanded Program 
on Immunization (EPI) (e.g. training of health 
personnel, supervision, and other operational 
activities, such as transportation).


 ٚ Socio-political situations and change of 
national authorities have created barriers to the 
continuation of the immunization activities.


To address this situation, PAHO and 
countries are doing the following 
(among others):


 ٚ Include the need to increase and maintain 
immunization coverages in the political agenda 
through resolutions from their Governing Bodies.


 ٚ Provide countries with tools adaptable 
to country level to increase coverage (e.g. 
missed opportunities for vaccination, tailoring 
immunization programs, how to assess equity 
in immunization, etc.).


 ٚ Provide technical cooperation to reinforce 
surveillance and laboratory networks for VPD.


 ٚ Improve immunization information systems, 
such as the introduction of EIRs.


 ٚ Support countries with scientif ic evidence 
to strengthen political commitment to 
immunization programmes.


 ٚ Develop and implement a communication 
strategy to fight vaccine misinformation and 
vaccine hesitancy, which has been fueled by the 
growing use of web and social media channels 
by anti-vaccination movements.


 ٚ Provide technical cooperation regarding the cold 
and supply chain.


 ٚ Support the introduction of new vaccines 
throughout the life course.
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 ٚ Strengthen the immunization programme to 
improve vaccination coverage after a natural 
disaster, such as the hurricane in the Caribbean 
islands in 2017.


Subnational inequities


A major challenge is to not only achieve high 
coverage at the national level, but to have 
homogeneous coverage at the subnational and 
local levels as well. According to 2019 data, 53% of 
children under one year of age in Latin America 
and the Caribbean live in municipalities with DTP3 
coverage under 80% (Figure 4).


Figure 4: DTP3 Coverage at the Municipality Level, Latin America and the Caribbean, 2018


Box 1: Country highlight Venezuela


PAHO supported the Venezuelan Ministry of Popular Power for Health in the implementation of its 
National Rapid Response Plan to halt the measles and diphtheria outbreaks. The plan was aimed at 
interrupting transmission of these diseases and included universal mass vaccination for children aged 
6 months to 15 years against measles and 7 to 15 years against diphtheria, together with extensive 
contact tracing and associated laboratory work. It was underpinned by the mobilization of national, 
regional, and municipal rapid response teams. The national plan to increase vaccination coverage in 
indigenous communities, municipalities with low coverage, and difficult-to-reach areas. The vaccination 
campaign from April 2018 to June 2019 achieved 100% coverage for measles nationwide, with coverage 
above 95% for diphtheria in most states. According to MPPS data, as of June 2019, 8.8 million children 
have been vaccinated against measles and 5.1 million against diphtheria.


In support of the MPPS, PAHO has deployed 54 international and national consultants to all states to 
strengthen the coordination capacity of the regional health directorates and support immunization-
related activities. Since May 2018, PAHO has been supporting the monthly mobilization of between 
19,000 and 31,000 vaccinators to implement nationwide immunization activities. PAHO has also 
facilitated the availability of vehicles for the vaccination brigades (regular fleet of approximately 
60 vehicles and up to 100 at peak levels).


The control of transmission was achieved in August 11, 2019, since a huge decrease of cases has 
been observed. The last confirmed case had rash onset on 11 August 2019, from Guajira Municipality, 
Alta Guajira Parish, Zulia State.
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Box 2: Country highlight Guatemala


PAHO supported the Guatemalan Ministry of Health in the implementation and maintenance of 
the poliovirus environmental surveillance (ES) in 6 selected communities of two cities (Villa Nueva 
and San Juan Sacatepéquez), where deficiencies in surveillance of acute flaccid paralysis (AFP) were 
suspected, and where conditions exist that render the population at risk for poliovirus circulation (due 
to importation or VDPV emergence). The poliovirus environmental surveillance complements the AFP 
surveillance which continues to be the gold standard for surveillance in the polio eradication initiative.


Through the environmental surveillance, in 2019, 3 vaccine derived poliovirus (VDPV) strains were 
isolated in Guatemala from sewage samples collected in January (VDPV3), March (VDPV1) and 
December (VDPV1). These strains have a genetic sequence that are not related among them or to 
any VDPV sequence previously reported globally.


Isolation of a VDPV indicates that the vaccine virus has diverged from the prototype vaccine strain 
and has become able to cause paralysis in humans and develop the capacity for sustained circulation. 
Hence, the Ministry of Health of Guatemala, with the support of PAHO/WHO, implemented: i) a detailed 
epidemiological investigation which included active case search at the community and hospitals; 
ii) enhanced AFP surveillance; and iii) sustained environmental poliovirus surveillance. No cases of 
acute flaccid paralysis associated with these VDPV have been reported to date, neither new VDPV 
has been isolated until June 2020.


While routine immunization activities are improved, the Guatemalan Ministry of Health, implemented 
in September-October 2019, a national vaccination campaign, which benefited 2,450,005 children 0 
to 6 year of age. Currently, Guatemala’s health authorities continue to be focused on achieving high 
polio vaccination coverage, while also ensuring sensitive epidemiological surveillance to rule out the 
presence of paralytic polio cases.


PERSPECTIVES/CONCLUSION.


Looking back on the years of the RIAP, we find 
both progress and challenges. Those findings 
reflect country realities. They have been facing 
national challenges, like socio-political situations, 
displacement, and mass migration. Countries 
also experience diff iculties at the level of the 
immunization programme, for example competing 
priorities that affect the financial sustainability of the 
operational activities and the stress that migration 
and displacement put on the systems. The progress 
made has been a result of the commitment of 
governments, multiple partners and communities 
together with the unstinting dedication of health 
workers. PAHO has been providing technical 
cooperation to support countries’ needs, to learn 
from them, and to facilitate sharing lessons learnt 
across countries.


DTP3 coverage has declined during the decade 
leaving more than 2 million children less than 
one-year-old in the Region without completing 
their immunization schedule, and 2020 will be 
a very challenging year. We must move forward 
to close those gaps and for that, the Universal 
Health Coverage approach will be the strategy. 
Immunization should be the entrance to the 
health system, and here, integration would be a 
necessity, for example linking immunization with 
growth monitoring, nutrition, and obstetric care 
among others.


Governance and accountability: due to an 
increasing number of partners on immunization 
at country level, Ministries of health need to play a 
more dynamic role to include private health actors, 


other areas of the government and civil society, 
among others, to ensure that there are clearly 
defined roles and obligations towards achieving 
agreed goals.


Health and vaccination services: Guarantee 
access to vaccination for everyone and implement 
innovative strategies to reach everyone, especially 
the most vulnerable populations (ethnic groups, 
migrants, populations affected by natural disasters, 
etc.). Reinforce the use of microplanning, supervision, 
and evaluation to implement strategies for everyone 
to have access to vaccination.


Strengthen VPD surveillance: Improve the quality 
and timeliness of reporting to provide rapid 
responses, strengthen case studies and laboratory 
capacity to guarantee a timely response on the part 
of the health services.


Improve communication and relationship with 
communities and other stakeholders to identify 
local barriers and drivers to vaccination and use 
these insights to develop tailored evidence-
based interventions to reach vaccination target 
populations, evaluate their impact, and share their 
findings with other countries.


Countries should ensure the highest level of political 
commitment and enough investment to develop 
harmonized information systems, improve data 
quality and their use to allow analysis and decision-
making at all levels. Information should be the 
driver for improving coverage helping decision-
makers to identify pockets of vulnerability and 
addressing inequities.
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WHO is currently developing the Global 
Immunization Vision and Strategy 2030, which 
envisages “A world in which everyone, everywhere, 
at all ages, benefits fully from vaccines to improve 
their health and well-being”. The Region of the 
Americas must develop a new plan that aligns with 
this vision. The proposal is to have a new orientation 
of technical cooperation based on a differentiated 
approach to support countries. The RIAP and 


the GVAP established a global framework for 
immunization monitoring and evaluation, as well as 
defined the roles and responsibilities of stakeholders. 
This is an opportunity; we have to take advantage 
of this new platform to ensure that the lessons 
that we have learnt from the RIAP 2016-2020 lead 
us to improvements in the performance of the 
national programmes to fulfil the vision of the Global 
Immunization Vision and Strategy 2030 .


Annex 1: Ensure that immunization remains an essential activity at the first level of care 
during COVID-19 pandemic


PAHO has carried out several activities like developing 
documents and guides, strengthening vaccination 
against seasonal influenza, and monitoring the 


affectation of immunization programmes and 
vaccination coverages in the Region.


Development of documents and guides:


The Immunization Programme in the Context of 
the COVID-19 Pandemic (March 2020 and updated 
in April 2020) (link); Vaccination of Newborns in 
the Context of the COVID-19 pandemic (link); 
Immunization throughout the Life Course at the 
Primary Care Level (link); guidance to health officials 
on social communication in crisis. In addition, there 
are several other documents in preparation on 
how to close the gaps once vaccination services 
are re-established, and guidance for vaccination 
campaigns, based on WHO documents. Other WHO 
documents have been translated to the official 
languages of PAHO.


Strengthening seasonal 
influenza vaccination:


Technical cooperation is provided to countries in the 
Region to maintain influenza vaccination with the 
aim of preventing morbidity and mortality and use 
of health services due to influenza in the context 
of the COVID-19 response. In collaboration with 
the Revolving Fund, access to the flu vaccine has 
been secured for countries for the 2020 Southern 
Hemisphere season and Northern Hemisphere 
2020-21 season. For the Southern Hemisphere 
2020 season, the goal was to vaccinate 100 million 
people in 14 Latin American countries. As of June 
2020, countries reported vaccination of more than 


73 million people with seasonal influenza. Countries 
have used innovative approaches to vaccination 
to reduce risks of SARS-CoV2 transmission, 
such as vaccination outside health facilities in 
empty schools, pharmacies, banks where retirees 
collect their pensions, and drive-up vaccination. 
In recent months, requests have been made by 
countries to share innovative vaccination strategies, 
expand vaccination to other risk groups, or consider 
introducing influenza vaccination.


Monitoring the impact of immunization 
programmes in the Region


FPL/IM has conducted four regional surveys of every 
country to monitor, first-hand, the functioning of 
immunization programmes and technical assistance 
requirements to design a response plan based on 
needs expressed. In addition, the postponement of 
measles follow-up campaigns that were postponed 
in 5 countries by the COVID-19 pandemic is being 
monitored (BOL, COL, HON, DOR, PAR).


Monitoring coverage


FPL/IM has tracked the impact of the pandemic on 
vaccination service delivery, which as of March 2020, 
has seen a decrease of almost 15% in the number 
of vaccines delivered in 23 countries in the Region 
compared to the same period of the previous year 
(Figure 5).
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https://www.paho.org/en/documents/immunization-program-context-covid-19-pandemic-version-2-24-april-2020

https://iris.paho.org/handle/10665.2/52226

https://iris.paho.org/handle/10665.2/52291





Figure 5: Comparison of administered doses (DTP1, DTP3 and MMR1) in the first quarter of 2019 and 2020 
in 23 countries of the Region of the Americas
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Annex 2: Progress on RVAP indicators in the Americas


General (GO) 
and Strategic 
Objectives (SO)


Indicator Status


Strategic Line of Action 1. Sustain the Achievements


GO 1.1 Maintain 
the Region’s 
status as polio-
free


GO 1.1.1 Number of countries and 
territories reporting cases of paralysis 
due to wild poliovirus or the circulation of 
vaccine-derived poliovirus (cVDPV) in the 
last year
Baseline: 0 in 2013
Goal: 0 in 2020


As of 2019, 0/51 countries 
or territories in the Region 
reported cases of paralysis 
due to wild poliovirus or 
the circulation of vaccine-
derived poliovirus.


On track


GO 1.2 Maintain 
elimination of 
measles, rubella, 
and congenital 
rubella syndrome 
(CRS)


GO 1.2.1 Number of countries and 
territories in which the endemic 
transmission of measles or rubella virus 
has been re-established
Baseline: 0 in 2013
Goal: 0 in 2020


As of 2019, 2/51 countries 
or territories in the Region 
reported endemic cases of 
measles or rubella virus.


Off track


GO 1.3. Maintain 
achievements 
reached in 
vaccine-
preventable 
disease control


GO 1.3.1 Number of countries and 
territories that meet the indicators for 
monitoring the quality of epidemiological 
surveillance of acute flaccid paralysis 
(AFP) cases
Baseline: 2 in 2013
Goal: 13 in 2020


As of 2019, 5/51 countries 
or territories in the Region 
meet the indicators for 
monitoring the quality 
of epidemiological 
surveillance of acute flaccid 
paralysis (AFP) cases.


Off track


GO 1.3.2 Number of countries and 
territories that meet the indicators for 
monitoring the quality of epidemiological 
surveillance of suspect measles, rubella 
and congenital rubella syndrome cases
Baseline: 9 in 2013
Goal: 18 in 2020


As of 2019, 15/51 countries 
or territories in the region 
meet the indicators for 
monitoring the quality of 
epidemiological surveillance 
of suspect measles, rubella 
and congenital rubella 
syndrome cases.


On track
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General (GO) 
and Strategic 
Objectives (SO)


Indicator Status


GO 1.3. Maintain 
achievements 
reached in 
vaccine-
preventable 
disease control


GO 1.3.3 Number of countries and 
territories that administer hepatitis B 
vaccine to newborns during the first 
24 hours
Baseline: 18 in 2013
Goal: 25 in 2020


As of 2019, 31 countries and 
territories have adopted 
the universal birth dose 
vaccination policy.


On track


SO 1.1. 
All countries 
make a 
commitment to 
vaccination as a 
priority for health 
and development


SO 1.1.1 Number of countries and 
territories that have a legislative or 
regulatory basis for their immunization 
programmes
Baseline: 28 in 2013
Goal: 32 in 2020


As of 2019, no additional 
countries have approved 
legislations for their 
immunization programmes.


Off track


SO 1.1.2 Number of countries and 
territories having an immunization 
technical advisory committee that meets 
WHO’s criteria for good operation
Baseline: 15 in 2013
Goal: 18 in 2020


As of 2019, 38 countries 
and territories report 
having the support of a 
well-functioning National 
Immunization Technical 
Advisory Group (NITAG).


On track


SO 1.1.3 Number of countries and 
territories that have a current annual 
immunization plan of action that 
includes operational and financial plans
Baseline: 25 in 2013
Goal: 35 in 2020


As of 2019, 32 countries 
have an up-to-date annual 
immunization plan that 
includes operational and 
financial plans.


On track


SO 1.2 Individuals 
and communities 
understand the 
value of the 
vaccines


SO 1.2.1 Number of countries and 
territories that report having monitored 
public satisfaction with vaccination 
during Vaccination Week in the Americas 
(VWA) or other activities
Baseline: 0 in 2013
Goal: 15 in 2020


As of 2019, 10 countries and 
territories have reported 
using VWA as a platform to 
monitor public awareness, 
acceptance, and satisfaction 
during VWA in 2018.


On track


Strategic Line of Action 2. Complete the unfinished agenda in order to prevent and control vaccine 
preventable diseases


GO 2.1 Eliminate 
neonatal tetanus 
as a public health 
problem in all 
countries


GO 2.1.1 Number of countries with 
municipalities reporting rates of neonatal 
tetanus above 1/1 000 live births
Baseline: 1 in 2013
Goal: 0 in 2020


As of 2019, 0/52 countries 
or territories reported 
municipalities reporting 
rates of neonatal tetanus 
above 1/1 000 live births.


On track


GO 2.2 Meet 
vaccination 
coverage targets 
at all levels


GO 2.2.1 Number of countries reporting 
national average coverage of at least 
95% with three doses of DTP vaccine in 
children under 1 year
Baseline: 19 in 2013
Goal: 35 in 2020


As of 2019, 13 countries have 
reached at least 95% of 
coverage with DTP3.


Off track


GO 2.2.2 Number of countries reporting 
coverage of at least 80% in each district 
or equivalent with three doses of the DTP 
vaccine in children under 1 year
Baseline: 12 in 2013
Goal: 35 in 2020


As of 2019, 15 countries 
report DTP3 coverage of at 
least 80% in each district.


Off track


P. 30 - GLOBAL VACCINE ACTION PLAN 2020 REGIONAL REPORTS


 CONTENTS
8.3_IA2030


SAGE March/April 2020 meeting







General (GO) 
and Strategic 
Objectives (SO)


Indicator Status


SO 2.1 
Immunization 
benefits extend 
equitably to all 
people and social 
groups


SO 2.1.1 Number of countries and 
territories reporting coverage by income 
quintile or other subgroups that make it 
possible to monitor vaccination equity
Baseline: 0 in 2013
Goal: 15 in 2020


As of 2019, 7 countries in 
the Region have reported 
coverage by income quintile 
or other subgroups that 
make it possible to monitor 
vaccination equity.


On track


Strategic Line of Action 3: Tackle new challenges in the introduction of vaccines and asses their impact


GO 3.1 Introduce 
vaccines in a 
sustainable 
manner


GO 3.1.1 Number of countries and 
territories that have introduced one or 
more new vaccines into their national 
vaccination schedules
Baseline: 32 in 2013
Goal: 40 in 2020


As of 2019, 46 countries and 
territories have introduced 
one or more new vaccines 
(Rotavirus, Pneumococcal, 
HPV) into their national 
vaccination schedules.


On track


SO 3.1 Decision-
making is 
evidence-based 
and impact 
assessments 
ensure that 
policies are 
adopted to 
maximize the 
benefits of 
vaccination


SO 3.1.1 Number of countries and 
territories that have conducted studies 
prior to the introduction of a vaccine (e.g., 
cost-effectiveness analysis)
Baseline: 14 in 2013
Goal: 20 in 2020


As of 2019, 16 countries 
and territories have 
conducted studies prior 
to the introduction of new 
vaccines.


In progress


SO 3.1.2 Number of countries and 
territories that have conducted studies 
after the introduction of a
vaccine (e.g., impact assessments, 
operational review, etc.)
Baseline: 9 in 2013
Goal: 15 in 2020


As of 2019, 19 countries 
and territories have 
conducted studies after the 
introduction of a vaccine.


On track


Strategic Line of Action 4: Strengthen health services for effective vaccine administration


GO 4.1 Achieve 
the expected 
results proposed
by the Post-2015
Development 
Agenda for
reductions in 
infant mortality 
and maternal
mortality


GO 4.1.1 Number of countries and 
territories whose immunization schedules 
include vaccination of pregnant women 
against influenza and/or with tetanus-
diphtheria vaccine, as tracers of maternal 
vaccination
Baseline: 27 in 2013
Goal: 35 in 2020


As of 2019, influenza 
vaccination is indicated 
for pregnant women in 
34 countries the Region.


On track


GO 4.1.2 Number of countries and 
territories that offer other preventive 
interventions integrated with vaccination
Baseline: 4 in 2013
Goal: 20 in 2020


As of 2019, 35 countries offer 
preventive interventions 
integrated with vaccination. 
For example: Deworming, 
Iron and folic acid, 
vitamin A, etc.


On track
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WHO REGIONAL 
OFFICE FOR EASTERN 


MEDITERRANEAN: 
PROGRESS REPORT 
FOR THE EASTERN 


MEDITERRANEAN REGION


This report describes situation of implementation 
of the Eastern Mediterranean Vaccine Action Plan 


(EMVAP) 2016-2020 and progress towards achieving 
the EMVAP goals as of end 2019.


INTRODUCTION


The WHO Eastern Mediterranean Region (EMR), 
with a population of over 700  million people 
living in 22 countries and territories, is a diverse 
and troubled region – a mix of large and small, 
rich and poor and stable and war-torn countries. 
Three countries (Egypt, Iran and Pakistan) host 
around 55% of population and the annual live births 
in the region in 2019.


For the past few years, the Region has been facing 
emergencies of an unprecedented scale, due to 
political conflict as well as its propensity to epidemic- 
and pandemic-prone diseases. As of July 2020, 
nine Eastern Mediterranean Region countries 
featured in the World Bank list of fragile and conflict-
affected situations. Five of these countries are 
among the list of seven countries in high intensity 
conflict situation.


EASTERN MEDITERRANEAN VACCINE ACTION PLAN 2016-2020


The Eastern Mediterranean Vaccine Action 
Plan (EMVAP) 2016–2020 is a framework for 
implementation of GVAP in Member States of the 


Eastern Mediterranean Region. The action plan was 
endorsed by the Regional committee of the Eastern 
Mediterranean in its 62nd sessions, October 2015.
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The Goals of the EMVAP are:


Goal 1: Attain interruption of wild poliovirus 
transmission and sustain polio-free status.


Goal 2: Meet regional routine vaccination coverage 
targets at all administrative levels.


Goal 3: Meet regional disease elimination and 
control targets, including:


1) Measles elimination


2) Maternal and neonatal tetanus elimination


3) Regional hepatitis B reduction goal (reduction of 
prevalence of chronic hepatitis B virus infection 
to less than 1% among children below 5 years 
of age)


Goal 4: Introduce new and underutilised vaccines 
of regional and national priority.


PROGRESS TOWARDS ACHIEVING EMVAP GOALS


Goal 1: Interruption of wild poliovirus transmission


Afghanistan and Pakistan are still polio endemic. 
While remarkable success was witnessed in control 
of wild poliovirus transmission in 2019, the number of 


wild poliovirus cases in both countries significantly 
increased in 2020 compared to 2019.


Goal 2: Routine immunization coverage


Countries of the Eastern Mediterranean Region 
are at wide range of strength of the immunization 
system. While some countries have strong and 
resilient immunization system that was capable 
of withstanding the shocks that happened with 
the geopolitical change during the current decade 
and maintaining high vaccination coverage, other 
countries weren’t able to withstand the turmoil and 
have suffered from system collapse in many areas, 
including immunization.


According to WUENIC 2019, below figures show that:


 ٚ Twelve countries have maintained the coverage 
of DTP3-contraining vaccine above 90% between 
2018 and 2019 at the national level (Figure 1).


 ٚ The coverage in two countries, Yemen and Syria, 
increased by 8 and 7 points respectively.


 ٚ Two countries, Jordan and Libya, failed to maintain 
their high coverage. While vaccination coverage 
in Libya dropped by 25 points due to 2018 and 
2019 vaccine stock outs, coverage in Jordan fell 
by 7 points due to of the failure to reach the 
unvaccinated children of the refugee population.


 ٚ The overall regional coverage of DTP3 containing 
vaccine was maintained at 82% in 2019 (Figure 2).


Figure 1: Coverage with third dose of DTP-containing vaccine in Eastern Mediterranean Region 
countries: 2018-2019
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Figure 2: Coverage with third dose of DTP-containing vaccine in the Eastern Mediterranean Region, 
2000-2019 (WUENIC)
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With the partners’ support, countries of the region 
have been undertaking different strategies, tailored 
for the local situation, for improving vaccination 
coverage and population immunity. This included: 
implementation of periodic intensification of routine 
immunization (PIRI) in Afghanistan and areas of 
Sudan; intensified outreach and mobile activities 
to reach the hard-to-reach populations in Pakistan, 


Syria and Yemen; and periodic implementation of 
multi-antigen campaigns in Syria. Pakistan has 
instituted enhanced outreach activities that has 
shown promising results. The opportunity of the 
world vaccination week was utilized by the countries 
for reaching defaulters through multi-antigen 
vaccination activities.


Goal 3: Disease elimination and control


1) Measles elimination


Countries of the Eastern Mediterranean Region 
have adopted the regional strategy for measles 
elimination with variable degrees of success. While 
half of the countries are still struggling with repeated 
measles outbreaks, several countries have shown 
remarkable progress towards measles and rubella 
elimination (Figure 3 and 4).


The overall incidence of measles in the region 
dropped from 54.2 per million in 2017 to 22.5 per 
million in 2019. This achievement is considered 
a major success as it occurs despite the highly 
challenging situations of fragility and conflicts in 
several countries in the Eastern Mediterranean 
Region and while the world was facing remarkable 


increase in measles transmission that significantly 
affected other regions. Moreover, the regional 
verification commission for measles and rubella 
elimination declared elimination of measles and 
rubella in Bahrain, the Islamic Republic of Iran, 
and Oman.


Measles and rubella case-based surveillance, initiated 
in the region in 2004, is currently functioning in 
20 countries. It is supported by a network of 20 
WHO accredited national measles and rubella 
laboratories and three regional and sub-regional 
reference laboratories. Measles surveillance system 
performance indicators show that most of the 
countries (17/20) are meeting the main elimination 
surveillance standards.
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Figure 3: Monthly distribution of Measles cases in the Eastern Mediterranean Region countries, January 
2008-April 2020 (Reported data)
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Figure 4: Incidence rate/million population of endemic measles in Eastern Mediterranean Region 
countries, 2019
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Box 1: Measles and rubella elimination in the Eastern Mediterranean Region: successes and challenges


In 2019, the regional verification commission for measles and rubella elimination declared elimination 
of measles and rubella in Bahrain, the Islamic Republic of Iran and Oman. This is a remarkable success, 
since it occurs at a time when there remain highly challenging situations in several countries of the 
Region. In addition, there are unprecedented high transmission rates of measles throughout the world.


In 1997, countries of the Eastern Mediterranean Region adopted measles elimination as a goal to be 
achieved by 2010. Due to delays in achieving the goal, it (the goal) was postponed to 2015 and then 
to 2020 as part of the Eastern Mediterranean Vaccine Action Plan. While there was no official goal for 
rubella elimination, several countries in the Region have established a national rubella elimination 
goal as part of an integrated measles and rubella elimination programme.


The regional strategies for achieving measles elimination include: (1) achieving high population 
immunity through a vaccination coverage of at least 95%, implemented with 2 doses of measles-
containing vaccine in all districts through routine immunization, complemented by supplementary 
immunization activities (SIAs) where needed; (2 )implementing high quality measles and rubella 
surveillance supported by proficient laboratory; (3 )optimal outbreak response, including case 
management; and (4) advocacy and communication.


Countries of the Eastern Mediterranean Region have implemented the regional strategies for measles 
elimination with variable levels of success. In 2019, estimated coverage with first dose of measles-
containing vaccine (MCV1) was 95% or above in 11 countries, 90–94% in one country and below 90% 
(range 46–87%) in 10 countries (Figure1). In the same year, among the 21 countries with a routine 
schedule of 2 or more doses of measles-containing vaccine, estimated coverage of the second dose 
of measles containing vaccine (MCV2) was 95% or more in 9 countries, 90–94% in 3 country and below 
90% (range 46–86%) in 9 countries. Among the 17 countries that have introduced rubella-containing 
vaccine, estimated coverage with first dose of rubella-containing vaccine (RCV1) was 95% or above 
in 12 countries, and below 90% (range 59–86%) in 5 countries.


To supplement routine immunization and boost population immunity, more than 670 million people 
aged from 6 months to 60 years were vaccinated through 257 national or subnational SIAs during 
the period 2000–2019.


Measles and rubella case-based surveillance, supported by a network of WHO accredited national 
measles and rubella laboratories and 3 regional and sub-regional reference laboratories, was established 
in 20/22 Eastern Mediterranean Region countries and territories (all except Djibouti and Somalia). 
Measles surveillance system performance indicators show that the majority of the countries (17/20) 
are meeting the elimination surveillance standards of the main surveillance indicators.


Substantial progress in control of measles has been made since the Eastern Mediterranean Region 
countries first resolved to eliminate measles. In 2019, 5 countries reported endemic measles virus 
transmission of less than 1 case per million population (range 0.0–0.3 per million population and this 
incidence ranged between 1.1 and 4.5 cases per million population in 4 countries and elimination of 
measles and rubella was achieved in 3 countries.


The achievement of measles and rubella elimination in three Eastern Mediterranean Region countries, 
especially in the Islamic Republic of Iran – a vast country with large population and facing several 
challenges – is expected to increase visibility of this goal and encourage other countries to invest in 
measles elimination. Efforts should focus on increasing routine MCV1 and MCV2 vaccination coverage 
and ensuring that routine immunization services and SIAs reach at-risk populations that reside in areas 
with poor access to vaccination services. High quality follow-up SIAs, whether national or targeted 
subnational, need to be conducted periodically until routine coverage of over 95% with both MCV1 
and MCV2 is achieved and maintained in every district. Conducting SIAs in conflict settings and in 
areas with no local government requires strong partnership and close links with local communities. 
Monitoring and strengthening measles surveillance performance will help rapidly identify and 
characterize outbreaks, guide response activities and provide evidence for refining measles elimination 
strategies, in addition to providing evidence for achieving elimination.


It will be imperative to strengthen the human resource capacity, especially the management 
capacity, at the different levels of the immunization programme, in order to cope with the expanding 
immunization programme, effectively implement sound immunization strategies and achieve the 
different immunization goals, including measles elimination. There is also a crucial need for high 
level advocacy and increasing visibility of the measles elimination goals at the highest political and 
decision-making levels in order to attract support and allocation of domestic resources necessary for 
implementation of measles elimination strategies.
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2) Maternal and neonatal 
tetanus elimination


The Eastern Mediterranean Region has made 
progress towards reaching the global goal of 
maternal and neonatal tetanus (MNT) elimination. 
However, the situation is currently stagnant. Four out 
of the 22 Eastern Mediterranean Region countries 
(Afghanistan, Somalia, Sudan and Yemen), have not 
achieved this goal and Pakistan has only partially 
achieved this goal with validation of elimination 
in Punjab province in 2016. Unfortunately, Sindh 
province, Pakistan, failed in the pre-validation of 
elimination conducted early 2020. In addition, 
regional technical advisory group on immunization 
(RTAG) of the Eastern Mediterranean Region 
recommended establishing a mechanism for 
reviewing the situation in the countries that have 
achieved elimination to ensure that the elimination 
status was sustained throughout the period since 
elimination was validated.


The inability to allocate/mobilize required resources 
for implementation of the required SIAs in the high-
risk districts, together with the other competing 
priorities, are the main factor behind the failure 
in achieving this long-delayed goal. As all the 
countries that have not achieved this goal in the 
Eastern Mediterranean Region are GAVI-eligible 
countries, financial support by GAVI might be a 
possible solution. This is going to be relatively small 
investment that will potentially result in major 
public health impact, compared to the overall 
partners’/donors’ investment in immunization. 
Partners’ advocacy at the highest national level 
is required for increasing visibility of this global 
goal and attract political support and allocation of 
domestic resources for its achievement.


3) Hepatitis B reduction


In October 2009, Regional Committee (RC) of 
the Eastern Mediterranean passed a resolution 
adopting a regional Hepatitis B control goal to 


“reduce prevalence of chronic Hepatitis B virus 
infection to <1% among children aged <5 years by 
2015” (EMRC56R.5).


The WHO office for the Eastern Mediterranean 
Region has been helping countries in implementing 
activities pertaining to achieving and verifying 
the control goal. The number of countries that 
are implementing Hepatitis B birth dose has 
increased from 13 in 2009 to 18 countries in 2019. 
In addition, several countries have changed age 
at administration of the birth dose to be provided 
within 24 hours of life. Regional birth dose coverage 
has doubled between 2010 and 2019, though it is 
still low. Several countries have conducted hepatitis 
B serosurvey with the objective of documenting 
achieving the goal.


According to latest WHO estimates (unpublished 
data modelled for 2015), 16/22 countries of the Eastern 
Mediterranean Region have achieved the control 
goal. Inspired by the progress, as indicated by WHO/
UNICEF estimates and results of the serosurvey in 
several countries of the region, the WHO office for 
the Eastern Mediterranean Region has established 
Regional Commission for verification of achieving 
hepatitis B control goal in Eastern Mediterranean 
Region countries (RVC-HepB). The regional guide for 
verification of Hepatitis B control and the national 
report templates were developed. Verification of 
achieving the control goal has been delayed in 
2020 due to COVID-19 pandemic.


The main challenge behind the delayed introduction 
of the Hepatitis B vaccine birth dose continued to 
be the financial implication in the GAVI-eligible 
countries that are dependent on donors’ funding 
for procurement of vaccines. Increasing birth dose 
coverage is a challenge, especially in countries 
having low institutional delivery, and requires 
strong collaboration and coordination between 
EPI and different national departments dealing 
with maternal, newborn and child health services.


Goal 4: Introducing new and underutilized vaccines of regional and national priority


The region has achieved remarkable progress in 
introduction of new and underutilized vaccines 
in the past few years and continued in 2019. 
In 2019 pneumococcal conjugate vaccine (PCV) 
was introduced in Tunisia and HPV vaccine in 
United Arab Emirates (UAE). Pakistan was the first 
country in the world to introduce TCV. Currently, 
Hib and IPV vaccines are in use in the national 
EPI in all Eastern Mediterranean Region countries, 
PCV in 17 and rotavirus vaccine in 15 countries. 
Meningococcal A conjugate vaccine (Men-Afri-
Vac) is in use routine immunization programme 
in Sudan and quadrivalent meningococcal 
vaccines (conjugate and polysaccharide) is in 
use in the national immunization programme in 
7 countries. In addition, national policy and decision 
for introduction of rotavirus vaccine was taken in 
Iran and preparation for vaccine introduction is 


underway. NITAG in Yemen has recommended 
introduction of booster dose of DTP vaccines 
and birth dose of HepB vaccine in the national 
immunization programme.


The support of GAVI, the Vaccine Alliance, to the 
GAVI-eligible countries and the governments’ 
commitments to fulf illing the co-f inancing 
component, has been pivotal in facilitating 
introduction of new vaccines in those countries. 
The exceptional commitment of the governments 
of the middle-income countries to fully finance 
their immunization programmes, including 
introducing new vaccines is worth highlighting. 
However, affordability of some life-saving new 
vaccines, especially rotavirus and PCV vaccines, 
is still a major challenge facing universal access 
to new vaccines in the middle income Eastern 
Mediterranean Region countries.
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CHALLENGES FACING ACHIEVING THE IMMUNIZATION GOALS IN THE 
EASTERN MEDITERRANEAN REGION


 ٚ Security and humanitarian emergency situation: 
over 90% of DTP3 unvaccinated children in the 
region are living in countries affected by acute or 
protracted emergency situation. Active conflicts 
and its after effect have changed people’s 
priorities and demand for vaccination has 
decreased significantly where shelter and food are 
lacking. Reaching unvaccinated children, vaccine 
distribution and execution of vaccine delivery are 
challenged by the destruction, disagreement 
among opponents on allowing vaccination 
services and active war in many occasions.


 ٚ Inadequate attention to or visibility of the 
immunization goals and lower priority given 
by the respective authorities to routine 
immunization in view of the more pressing needs 
in some countries;


 ٚ High donor-dependence and inadequate 
allocation of domestic f inancial resources: 
despite that the national expenditure on 
immunization programmes has increased in 
all Eastern Mediterranean Region countries 
especially with introduction of the new vaccines, 
and fulfilling co-financing commitment in Gavi 
eligible countries, that expenditure is inadequate 
for implementation of the activities required for 
achieving the immunization goals, including 
disease elimination and control and introduction 
of new vaccines.


 ٚ System-wide weaknesses in several countries, 
including inadequate managerial capacity, 
inadequate immunization data quality and weak 
surveillance system, specially laboratory capacity


CONCLUSION


The Eastern Mediterranean Region is facing 
several challenges and unprecedented situation 
of fragility and conflict situation. Despite that, 
several successes have happened. These successes 
included: continuation of vaccination service 
delivery in conflict settings; remarkable progress 
in introduction of new and underutilized vaccines; 
control of measles outbreaks and remarkable 


reduction of measles incidence in 2019; verification 
of measles and rubella elimination in 3 countries 
and moving well towards achieving hepatitis B 
reduction goal in most of the countries.


However, the region will likely miss achieving the 
EMVAP goals, especially with the ongoing COVID-19 
pandemic and its negative impact on immunization 
programmes in almost all countries.
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WHO REGIONAL OFFICE 
FOR EUROPE: PROGRESS 


REPORT FOR THE 
EUROPEAN REGION


INTRODUCTION


1 Healthy, prosperous lives for all: the European Health Equity Status Report� Copenhagen: WHO Regional Office for Europe; 
2019� Licence: CC BY-NC-SA 3�0 IGO�


2 WHO-UNICEF national immunization coverage estimates (WUENIC) [https://www�who�int/immunization/monitoring_surveillance/
data/gs_eurprofile�pdf]


The WHO European Region (EUR) comprises 
53 countries, covering a vast geographical region 
from the Atlantic to the Pacific oceans and a 
population of over 900 million. Together these 
countries have a combined annual birth cohort of 
over 11 million. Of these countries, 33 are classified 
as high income, 13 middle income, 1 low income 


(World Bank list of economies; June 2020). Average 
infant mortality rates within WHO European Region 
countries range from 1.9 to 47.8 deaths per 1000 live 
births, pointing to the health impacts of continuing 
inequity and socio-economic determinants in 
the Region.1


IMMUNIZATION PERFORMANCE IN THE EUROPEAN REGION IN 2019


Immunization performance for the Region as a 
whole improved in 2019. Average regional coverage 
for all vaccines, based on the WHO–United Nations 
Children’s Fund (UNICEF) estimates of national 


immunization coverage,2 either increased or 
remained the same for the second consecutive 
year (Table 1).
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Table 1: Regional immunization coverage 2015-2019, WHO European Region3


Percentage of target population vaccinated, by antigen per year


Antigen 2019 2018 2017 2016 2015


BCG 92 93 92 92 90


DTP1 97 97 96 95 96


DTP3 95 95 94 92 93


HepB_BD 41 40 39 40 41


HepB3 92 84 84 82 82


Hib3 79 78 76 76 76


IPV1 95 88 71 73 69


MCV1 96 95 95 93 94


MCV2 91 91 90 88 89


PCV3 80 78 73 62 48


Pol3 95 94 93 94 94


RCV1 96 95 95 93 94


Data source: WHO-UNICEF estimates, July 2020 revision�


3 Abbreviations: BCG=Bacille Calmette Guérin vaccine; DTP1=First dose of diphtheria toxoid, tetanus toxoid and pertussis vaccine; 
DTP3= Third dose of diphtheria toxoid, tetanus toxoid and pertussis vaccine; HepB_BD=Hepatitis B birth dose estimates 
are for doses given within 24 hours after birth; HepB3=Third dose of hepatitis B vaccine; Hib3=Third dose of Haemophilus 
influenzae type B vaccine; IPV1=First dose of inactivated polio vaccine; MCV1=Measles-containing vaccine; MCV2=estimates are 
for the nationally recommended age for the second dose of measles containing vaccine; PCV3=Third dose of pneumococcal 
conjugate vaccine; Pol3=Third dose of polio vaccine; RCV1=Rubella containing vaccine (1st dose);


4 Strategic Response Plan for the measles emergency in the WHO European Region (September 2019–December 2020) https://
www�euro�who�int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/2019/strategic-response-
plan-for-the-measles-emergency-in-the-who-european-region-september-2019december-2020


For example, the Region sustained the record high 
of 91% regional immunization coverage for the 
second dose of measles-containing vaccine and 
for the first time ever achieved 96% for the first 
dose. Increases were also realized for vaccination 
against hepatitis B, Hemophilus influenza and 
pneumococcal disease.


Overall improvement in regional performance is a 
welcome trend that will need to continue in order 
to leave no individuals and communities behind. 
For example, the Region’s 91% coverage with the 
second dose of measles-containing vaccine (MCV2) 
is not sufficient to achieve herd immunity in all 
parts of the Region, and it masks serious gaps in 
coverage at national level for some countries and 
at subnational level even in countries with high 
national coverage. (National MCV2 coverage ranged 
from 76% to 99% in 20193.)


The number of countries in the Region with ≥95% 
DTP3 coverage increased by 1%, but this came at 
the same time as a 1% increase in the number of 
countries with <90% coverage, which is a concerning 
development (Figure 4). The number of countries 
with ≥90% districts with DTP3 coverage ≥90% also 
declined (Table 4).


Measles outbreaks continued in 2019 in the 
European Region, driven by an accumulation of 
un- or under-vaccinated children, adolescents 
and adults. The WHO Regional Office for Europe, 
with contributions from the United Nations 
Children’s Fund (UNICEF) developed a Strategic 
Response Plan (SRP)4 for the measles emergency 
in the WHO European Region, articulating the 
overall status of measles resurgence in the WHO 
European Region and the priority actions needed 
to ensure an effective response to interrupt 
transmission, save lives and reverse the regional 
trend in case numbers. It covers September 2019 to 
December 2020, and the SRP will be reviewed and, 
if necessary, updated during this period. The SRP 
complements but does not replace the need for 
emergency response planning at the country level, 
led through ministries of health and engaging all 
partners country by country.


This resurgence indicates broader health system 
weaknesses, whereby measles could be the herald 
of other vaccine-preventable disease outbreaks, 
such as pertussis, diphtheria and rubella.
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PROGRESS TOWARD ACHIEVEMENT OF EVAP GOALS


5 33rd RCC meeting report: https://www�euro�who�int/en/health-topics/communicable-diseases/poliomyelitis/publications/2019/33rd-
meeting-of-the-european-regional-commission-for-certification-of-poliomyelitis-eradication-rcc-report-2019


The European Vaccine Action Plan 2015–2020 (EVAP) 
was adopted unanimously at the 64th session of 
the WHO Regional Committee for Europe [1] and 
envisions a Region free from vaccine-preventable 
diseases, where all countries provide equitable 
access to high-quality, safe, affordable vaccines and 
immunization services throughout the life-course.


In adopting EVAP, the 53 Member States of the 
European Region made an unprecedented 
commitment to ensure the sustainable and 
predictable investment in immunization and the 
political commitment needed to achieve six goals:


 ٚ sustain the European Region’s polio-free status;


 ٚ eliminate measles and rubella;


 ٚ control hepatitis B infection;


 ٚ meet regional vaccination coverage targets at 
all administrative levels throughout the Region;


 ٚ make evidence-based decisions about 
introduction of new vaccines;


 ٚ achieve f inancial sustainability of national 
immunization programmes.


EVAP proposes innovative strategies to meet these 
goals, by defining five strategic objectives, priority 
action areas and a framework to evaluate and 
monitor progress towards them.


Mixed progress towards these goals continued 
in 2019.


EVAP Goal 1: Sustain the European Region’s polio-free status


Every year, the European Regional Commission 
for Certification of Poliomyelitis Eradication (RCC), 
an independent panel of international public health 
experts, reviews progress reports on poliomyelitis 
(polio) eradication activities from all 53 Member 
States of the WHO European Region and reports 
the findings and required actions to WHO.


In 2020, despite the extraordinary challenges 
presented by the COVID-19 pandemic, 41 of the 
53 countries in the European Region were able to 
complete and submit their annual polio reports for 
2019 on time before the RCC’s 34th annual meeting 
in June. This achievement was commended by 
RCC members, who met remotely with the WHO 
Secretariat on 2 June 2020.


The initial conclusion of the RCC showed that 
polio programmes were maintained during 2019 
much as in previous years, and no new risks to 
polio eradication in the Region were identified. 
The RCC further acknowledged improvements 
and significant efforts made by some countries 
to increase preparedness and reduce the risk 
that a poliovirus could circulate if imported into 
the Region.


The RCC’s annual conclusions on the status of polio 
eradication in the Region are based on factors 
including polio immunization and surveillance rates, 
and overall assessed risk of transmission following 
a potential importation of a wild poliovirus or 
emergence of a vaccine-derived poliovirus. At its 33rd 
meeting in May 2019, the RCC concluded, based on 
available evidence, that there was no wild poliovirus 
(WPV) or circulating vaccine-derived poliovirus 
(cVDPV) transmission in the WHO European Region 


in 2018. The RCC also concluded that Bosnia and 
Herzegovina, Romania and Ukraine remained at 
high risk and 21 countries were at intermediate 
risk of a sustained polio outbreak in the event of 
importation of WPV or emergence of cVDPV due 
to suboptimal population immunity and/or quality 
of disease surveillance.5


The RCC expects to receive and review the 
outstanding 2019 reports of the remaining 
12 countries by the end of August 2020. Results 
and conclusions of the full review will include 
confirmation of whether the European Region as 
a whole has retained its polio-free status as well as 
specific recommendations for each country.


Eradicating polio includes preparing for its 
possible return. In 2019, WHO/Europe continued 
its series of polio outbreak simulation exercises 
(POSEs), with exercises conducted in Albania and 
Ukraine to review the countries’ national polio 
outbreak response plans and identify any gaps 
in preparedness.


Progress continues in the Region to implement 
the WHO global action plan to minimize poliovirus 
facility-associated risk after type-specific eradication 
of wild polioviruses and sequential cessation of oral 
polio vaccine use (GAPIII). Those Member States 
planning to retain poliovirus samples for vaccine 
manufacturing or critical research purposes in the 
future must apply for certification of a poliovirus 
essential facility (PEF), as well as establish a National 
Authority for Containment. As of the end of 2019, 
11 Member States in the European Region had 
expressed their intention to apply for certification 
of 1 or more PEFs.


EVAP Goal 2: Eliminate measles and rubella


The measles resurgence in the Region peaked 
in 2019, reaching over 100 000 cases and 49 of 
53 countries. The number of cases declined in 
late 2019 and has remained comparatively low in 


the first half of 2020 (11 802 cases reported for the 
period January to May 2020, data received as of 
3 July 2020). The dramatic increase in 2018 and 2019 
compared to previous years served as a wake-up call 
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for individuals and governments that the disease 
is serious, highly infectious and a persistent health 


6 8th RVC meeting report: https://www�euro�who�int/__data/assets/pdf_file/0019/413236/8th-RVC-Report�pdf


risk for any susceptible child or adult, no matter 
where they live (Figure 1 and 2).


Figure 1: Measles cases by month in the WHO European Region, 2017– 2019
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Note: Criteria for date of case inclusion may differ in accordance with Member States’ surveillance systems� 
Source: Monthly aggregated and case-based data reported by Member States to WHO/Europe directly or via ECDC/TESSy, 
data as of 3 July 2020


Figure 2: Measles incidence per 1 million population in the WHO European Region, 2019 (data as of 03 
July 2020)
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Ukraine 1303.19


Georgia 980.79


 North 
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904.27


Kazakhstan 718.33


 Bosnia and 
Herzegovina


424.42


Kyrgyzstan 358.95


San Marino 324.87


 Lithuania 301.49


Bulgaria 178.14


 Albania 167.31


Population source: United Nations, Department of Economic and Social Affairs, Population Division� World Population Prospects: 
The 2019 Revision�


The resurgence in measles cases in the European 
Region in 2018-2019 has been a setback for long-
term efforts to eliminate the disease. For the first 
time ever, the number of countries verified by the 
European Regional Verification Commission for 
Measles and Rubella Elimination (RVC) as having 
achieved or sustained measles elimination or 
interruption status decreased: from 41 for 2017 to 
37 for 2018 (Figure 3). The corresponding number 
for rubella stayed the same at 42.6 As of the writing 
of this report, the RVC had not completed its 
assessment of annual status updates on measles 
and rubella elimination for 2019 for all 53 Member 
States, therefore the latest status on elimination 


in the Region refers to the situation as of the close 
of 2018.


In 2020, due to the COVID-19 pandemic, 
the Commission is meeting virtually in several 
sessions, the first of which was held on 29 June 2020. 
At this first session, the RVC reviewed reports and 
made decision for measles and rubella elimination 
status of 11 countries. Measles and rubella elimination 
(absence of endemic transmission of diseases for 
period of 36 month and longer) has been achieved 
or is maintained in all of them, despite record-
high measles outbreaks in 2019 in the Region. 
These countries were commended for these 
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achievements and for documenting their activities. 
The RVC expects to complete all assessments and 
complete its 9th meeting report with conclusions 


for all Member States in the Region by the autumn 
of 2020.


Figure 3: Measles elimination status of countries in the European Region, 2014-2018
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Data source: RVC conclusions based on country reporting 2014-2018�


EVAP Goal 3: Control hepatitis B infection


Hepatitis B vaccination policies vary among 
countries of the European Region. Of the 
48 countries reporting coverage with the third dose 
of hepatitis B vaccination, 24 achieved the target 


of ≥95%, an increase compared to previous years, 
but still fewer than in 2014 (Table 2). Unfortunately, 
two fewer reported birth dose coverage of ≥95% in 
2019 compared to 2018 (Table 3).


Table 2: Coverage with third dose of hepatitis B, European Region, 2014–2019


Coverage Number of countries


2019 2018 2017 2016 2015 2014


≥95% 24 23 20 23 22 26


90-94% 16 15 17 14 15 12


<90% 8 8 9 8 8 7


Total countries reported 48 46 46 45 45 45


Data source: WHO/UNICEF coverage estimates (WUENIC), as of 15 July 2020


Table 3: Coverage with hepatitis B birth dose, European Region, 2014–2019


Coverage Number of countries


2019 2018 2017 2016 2015 2014


≥95% 16 18 16 16 18 19


90-94% 4 1 3 5 3 2


<90% 1 2 2 1 1 2


Total countries reported 21 21 21 22 22 23


Data source: WHO/UNICEF coverage estimates (WUENIC), as of 15 July 2020
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EVAP Goal 4: Meet regional vaccination coverage targets at all administrative levels 
throughout the Region


High and equitable coverage for all routine 
vaccinations is critical to achieve and sustain vaccine-
preventable disease eradication, elimination and 
control goals. As a proxy for the state of immunization 
coverage in general in the Region, coverage with 
three doses of DTP-containing vaccines (DTP3) is 
often used. Looking specifically at this measure, 


the Region appears to have improved slightly in 
the past two years, with a current regional average 
coverage of 95%. However, a closer look reveals that 
progress and also setbacks have occurred within 
countries, with fewer countries reporting ≥95% in 
all years since 2014 (Figure 4).


Figure 4: DTP3 coverage in the European Region, 2015-2019
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Data source: WHO/UNICEF coverage estimates (WUENIC), as of 15 July 2020


Objective 3 of the EVAP calls for the benefits of 
vaccination to be equitably extended to all people 
through tailored, innovative strategies. The target for 
this objective is that ≥90% of districts (or equivalent 
administrative units) achieve ≥90% DTP3 coverage. 


The number of countries reporting district-level 
coverage fell from 40 in 2018 to 34 in 2019. However, 
the number of countries reaching the district-level 
target nevertheless rebounded to 23 from a low of 
18 in 2018 (Table 4).


Table 4: District-level DTP3 coverage, European Region, 2014–2019


District-level reporting 2019 2018 2017 2016 2015 2014


Number of countries reporting district level 
coverage


34 40 37 37 38 37


Number of countries with ≥90% districts with 
DTP3 coverage ≥90%


23 18 23 25 26 25


Data source: Country reporting via the annual WHO / UNICEF Joint Reporting Form (JRF), July 2020 revision


EVAP Goal 5: Make evidence-based decisions about introduction of new vaccines


The Region continues to make progress in 
establishing national immunization technical 
advisory groups (NITAGs) and in strengthening 
their capacities to provide credible, well-informed 
recommendations to the national governments 
based on a thorough review of the available 
evidence. As of the end of 2019, 50 of 53 countries 


in the Region had established a NITAG, according 
to country reporting through the WHO/UNICEF 
Joint Reporting Form (JRF), and the majority of 
them have made recommendations related to 
vaccines against pneumococcal disease, rotavirus 
and human papillomavirus (Table 5).
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Table 5: Number of countries whose NITAGs (or equivalent bodies) made evidence-informed recommendations 
related to pneumococcal conjugate vaccines (PCV), rotavirus (RV) and human papillomavirus (HPV) (by 
close of 2019)


Status Vaccine


PCV RV HPV


NITAG made a recommendation 38 31 38


NITAG did not make a recommendation 5 13 7


Not applicable (no NITAG) 3 3 3


Not known 1 1 1


Decision made before NITAG was established 6 5 4


Number of countries that introduced the vaccine 45 25 38


Data source: Country reporting via the annual WHO / UNICEF Joint Reporting Form (JRF), July 2020 revision�


EVAP Goal 6: Achieve financial sustainability of national immunization programmes


7 Guiding principles for immunization activities during the COVID-19 pandemic, 20 March 2020 https://www�euro�who�int/en/
health-topics/disease-prevention/vaccines-and-immunization/publications/2020/guidance-on-routine-immunization-services-
during-covid-19-pandemic-in-th


8 Q&A on vaccination during the COVID-19 pandemic https://www�euro�who�int/en/health-topics/disease-prevention/vaccines-
and-immunization/q-and-a-on-vaccination-during-the-covid-19-pandemic


As of end of 2019, 50 of 53 countries in the Region 
became financially self-sufficient in procuring 
routine vaccines in their national immunization 
schedules. The 13 MICs that are not eligible for 
any donor support are lagging behind in reaching 


immunization targets, including introduction of 
new vaccines (i.e., PCV, RV and HPV vaccines), 
while they also pay higher prices for vaccines than 
countries that are eligible for donor support.


Annex 1: Responding to the challenges posed by COVID-19


COVID-19 has severely burdened health systems 
in 2020 and affected the delivery of essential 
health services in some Member States. WHO has 
called on countries to ensure that immunization is 
maintained wherever possible and surveillance for 
vaccine-preventable diseases remains undisrupted. 
Even brief disruptions of immunization services 
will result in an increased number of susceptible 
individuals in the population and increase the 
possibility of outbreaks.


To guide countries in sustaining immunization 
coverage during this difficult period, WHO/Europe 
produced guidance on maintaining routine 
immunization services during COVID-19 pandemic 
in the WHO European Region7, questions and 
answers for the public on immunization during the 
COVID-19 pandemic8, and operational support for 
catch-up and vaccination of vulnerable populations.


Wherever possible, countries in the European 
Region have maintained childhood immunization 
as part of the essential health services, prioritizing 
primary vaccine doses, while ensuring strict infection 
prevention and control measures, such as time 


slots and physical distancing in waiting rooms. 
Consultations with immunization programmes in 
the Region have revealed that most were able to 
continue immunization services undisrupted in all 
but the most severely affected subnational areas in 
the first half of 2020: six countries reported in early 
April that the provision of routine immunization 
services had been partially or fully interrupted; 
five of these six resumed services by the end of 
May. Some countries also reported lower uptake of 
available services due to the population’s uncertainty 
or fear of contracting COVID-19.


At the earliest opportunity, countries have 
reinvigorated and resumed services to catch-up 
with missed doses and prevent any immunity gaps. 
Supplemental activities have included use of mobile 
immunization clinics; hotlines, letters, telephone 
reminders and communication campaigns to keep 
parents informed; creation of special health service 
delivery points for children; surveys to understand 
community perceptions and initiate planning for 
catch-up. Monitoring of vaccination coverage is 
being carried out in all countries.
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WHO SOUTH EAST 
ASIA REGIONAL OFFICE: 
PROGRESS REPORT FOR 


THE SOUTH EAST ASIA 
REGION


ROUTINE IMMUNIZATION SYSTEMS AND SERVICES 
ARE STRENGTHENED


Background


Strengthening immunization systems and services 
with the objective of improving immunization 
coverage in all countries is the overarching goal 
in the WHO South-East Asia Region (SEAR). 
Concerted efforts are being made by all countries 
to improve coverage with all vaccines provided in 
their national programme. Plans for improving 
routine immunization have been incorporated into 
comprehensive multiyear plans for immunization 
in all countries.


Achievements


The overall DTP3 coverage in the South-East Asia 
Region increased from 83% in 2010 to 91% in 2019. 
(Figure 1). In addition, MCV1, MCV2 and HepB3 
coverage increased rapidly since 2010. With India 


achieving 91% DTP3 coverage for the first time, 
nine countries in the Region have achieved ≥90% 
DTP3 coverage in 2019 (Figure 2). These include 
Bangladesh, Bhutan, Democratic People’s Republic 
of Korea, India, Maldives, Myanmar, Nepal, Sri Lanka 
and Thailand. DTP3 coverage in Timor-Leste has 
increased from 67% in 2011 to 83% in 2019. Indonesia 
maintained DTP3 coverage at 85%. Four countries 
have achieved the target of 80% or more coverage 
with DTP3 in all districts. These include Bhutan, 
Democratic People’s Republic of Korea, Maldives 
and Sri Lanka. A total of 99% districts in Bangladesh 
and 95% districts in Thailand have reported more 
than 80% DTP3 coverage. Bangladesh, Bhutan, 
Democratic People’s Republic of Korea, Maldives 
and Sri Lanka have achieved more than 90% 
coverage for all vaccines provided during infancy 
and first year of life in their national immunization.
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Figure 1: Immunization coverage by antigen in the South-East Asia Region� 2000-2019
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Figure 2: DTP3 coverage by country in the South-East Asia Region � 2016-2019
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Periodic reviews of national immunization 
programmes (NIP) and vaccine preventable 
disease (VPD) surveillance systems continue 
to be conducted in countries of the Region 
to assess their performance; with continuous 
follow up of recommendations made during 
these reviews. When feasible the reviews are 
combined with other programme assessments 
like post vaccine introduction evaluations (PIE), 
Gavi joint assessments (JA) and effective vaccine 
management assessments.


Each country has established a national 
immunization technical advisory group (NITAG) 
providing technical support and monitoring 
oversight to its NIP. The NITAGs provide guidance 


to national programmes on policies and strategies 
relating to vaccination, on introduction of new 
vaccines and new technologies, on updated 
information on safety and quality of vaccines and 
support monitoring of the overall vaccination 
performance in the country with focus on the South-
East Asia Regional Vaccine Action Plan (SEARVAP) 
2016-2020 goals. NITAGs play an important role in 
all countries of the Region by providing scientific 
evidence-based guidance to NIPs.


NITAG representatives are invited to the meetings of 
the South-East Asia Region Immunization Technical 
Advisory Group (ITAG), Strategic Advisory Group 
of Experts, Global NITAG Network and exposed to 
other NITAGs in developed countries. In April 2016, 
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the regional NITAG network was established and 
in 2017, the NITAG reporting formats to ITAG were 
structured and linked to the goals of the SEARVAP. 
In 2018 and 2019 these formats were further refined 
and linked to monitoring indicators. NITAG reports 
were reviewed by two ITAG members in advance 
of the ITAG meetings. The NITAG chairperson or a 
member presented the progress, challenges and 
the way forward for their respective countries during 
ITAG meetings and the NITAG reports formed the 
basis for ITAG recommendations to the NIPs. NITAGs 
also provide feedback to the ITAG in the annual 
report on key actions taken by NIPs.


To further strengthening NITAG capacities a regional 
meeting was held from 11 to 14 March 2019 in New 
Delhi, India with specific objectives to:


 ٚ Understand the principles of NITAG composition, 
revised guidelines, functioning and collaboration 
with policy-makers in accordance with 
WHO guidelines;


 ٚ Review criteria to be considered to make evidence-
based recommendations on introduction of 
new vaccines and revision of immunization 
schedules; and


 ٚ Discuss the role of NITAGs in monitoring NIPs, 
with emphasis on coverage and equity.


The meeting was attended by chairpersons/
members of NITAGs and NIP managers and 
discussed several lessons learnt in the South-East 
Asia Region. These included countries appointing 
distinct groups of core members, ex-off icio 
members, liaison members and a secretariat 
for NITAGs, holding more than two meetings in 
2019 and guiding NIPs in a targeted manner to 
achieve high coverage and equity. The Ministries 
of Health of all countries consider NITAGs now as 
an important element of immunization and VPD 
control and provide support. Following this regional 
activity national level meetings to strengthen NITAG 
capacity were conducted in Bangladesh, Bhutan, 
Indonesia and Nepal and standard operating 
procedures updated.


DIPHTHERIA CONTROL


DTP3 coverage is a widely used indicator 
of the performance of countries’  routine 
immunization services. Equally important is VPD 
surveillance to measure impact of vaccination and 
in the South-East Asia Region a special focus is 
now been placed on diphtheria surveillance and 
control measures.


Diphtheria incidence in the South-East Asia Region 
has gradually increased since 2015 (Table 1) and as 
such the WHO Regional Office (SEARO) conducted 
a detailed analysis of the diphtheria situation in 2018 
and presented findings to the ITAG. Bhutan and Sri 
Lanka have been providing three doses of diphtheria 
toxoid containing vaccine during infancy and two 


and three booster doses respectively and reported 
no diphtheria cases. Democratic People’s Republic 
of Korea and Myanmar too reported zero diphtheria 
cases. These countries continuously achieved high 
coverage in diphtheria toxoid containing vaccines 
given during infancy and as booster doses.


Meanwhile India, Indonesia, Myanmar, Nepal and 
Thailand continued to report diphtheria cases and 
outbreaks. The ITAG reviewed the situation and 
noted that the increase in diphtheria cases in the 
Region is due to persistent immunity gaps as well as 
policy barriers preventing provision of an adequate 
number of booster doses (Table 2).


Table 1: Diphtheria incidence in the South-East Asia Region 2015-2019


Country Diphtheria incidence per 1 million population


2015 2016 2017 2018 2019


Bangladesh 0.04 0.01 0.03 0.22 0.08


Bhutan 0.00 0.00 0.00 0.00 1.35


Democratic People’s Republic of Korea 0.00 0.00 0.00 0.00 0.00


India 1.85 2.60 3.90 6.47 7.18


Indonesia 0.99 1.32 3.64 3.87 1.85


Maldives 0.00 0.00 0.00 0.00 0.00


Myanmar 1.73 2.61 1.30 2.43 0.41
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Country Diphtheria incidence per 1 million population


2015 2016 2017 2018 2019


Nepal 0.94 4.89 25.44 7.99 0.00


Sri Lanka 0.00 0.00 0.00 0.00 0.00


Thailand 0.29 0.24 0.08 1.36 1.05


Timor Leste 0.80 0.00 0.00 0.00 0.00


South-East Asia Region 1.46 2.10 3.56 5.19 5.18


Table 2: Timing of diphtheria toxoid containing vaccine in the South-East Asia Region 2019


Country Primary schedule 
(pentavalent)


Boosters Pregnancy WCBA


DTP4 DTP5 DT Td Td


Bangladesh 6W 10W 14W  Td 5 doses


Bhutan 6W 10W 14W 24M 6Y 12Y Td 2 doses


Democratic People’s 
Republic of Korea


6W 10W 14W Td 2 doses


India 6W 10W 14W 16-24M 5Y Td 2 doses


Indonesia 2M 3M 4M 18M 6-7Y 7-8Y 8-9Y Td 1 dose


Maldives 2M 4M 6M 4Y Td 5 doses


Myanmar 2M 4M 6M Td 2 doses


Nepal 6W 10W 14 W Td 2 doses


Sri Lanka 2M 4M 6M 18M 5Y 12Y


Thailand 2M* 4M* 6M* 18M 5Y 12Y Td 2 doses


Timor Leste 6W 10W 14W 18M 6Y Td 2 doses


* DTP-HepB


The ITAG recommended in 2018 that countries:


 ٚ should achieve high DTP3 coverage and minimize 
DTP1/DTP3 drop-out at all subnational levels;


 ٚ introduce three booster doses of diphtheria-
toxoid-containing vaccine and conduct catch-up 
vaccination for children and adults, as dictated 
by the country epidemiology, in accordance with 
the revised WHO position paper on diphtheria;


 ٚ switch from TT to Td vaccine as soon as possible, 
if still using TT;


 ٚ establish case-based surveillance for diphtheria 
and update national guidelines on diphtheria 
surveillance and outbreaks, in line with the 
regional and global surveillance guidelines 
for VPDs;


 ٚ review national laboratory diagnostics needs 
based on the diphtheria epidemiology; and


 ٚ conduct contact tracing and chemoprophylaxis 
of suspected and probable diphtheria 
cases as a mandatory part of clinical-case-
management protocols, outbreak investigations 
and management.


The ITAG also recommended that SEARO should 
strengthen coordination with global mechanisms 
for supply of diphtheria antitoxin to countries.


Country specif ic actions were accelerated in 
2018 and 2019. Currently 10 out of 11 countries are 
conducting cased based diphtheria surveillance. 
A regional workshop was conducted in 2019 to 
develop laboratory diagnostic capacity of countries 
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which were reporting diphtheria cases. As shown 
in the table 2, in 2019, 10 out of 11 countries provided 
1-4 booster doses during the life cycle. Nine out of 
11 countries provided Td during pregnancy and 
for women of child bearing age. All countries 
have taken efforts to improve the national and 
district level coverage of diphtheria containing 
vaccines during the various stages of the life cycle. 
India and Indonesia conducted wide age range 
supplementary immunization activities in areas 
where outbreaks occurred. India and Indonesia have 
also undertaken efforts to improve contact tracing 
and chemoprophylaxis of both suspected cases 
and contacts. SEARO has coordinated provision of 
diphtheria antitoxins to Indonesia and Myanmar 
from manufactures in India.


With these efforts in 2019 diphtheria incidence in 
Indonesia and Myanmar has been reduced while it 
remained at a similar level in India. Concerted efforts 
are required to further improve immunization 
coverage and maintain sensitive surveillance.


Challenges


Despite progress, ~3.34  million children in the 
South-East Asia Region did not receive 3 doses 
of DTP vaccine in 2019. Pockets of unreached 
children remain in many South-East Asia Region 
countries; even in those with overall high coverage. 
Populations remain vulnerable to diseases for which 
vaccines have been available for a long time, due to 
gaps in coverage and waning of immunity due to 
policy barriers.


Perspectives


As part of strengthening monitoring and advisory 
capacities at country level capacity building for 
NITAGs to regularly assess status of national 
immunization and VPD control goals and provide 
recommendations to NIPs has proven successful 
including the establishment of a regional network. 
NITAGs report annually to the South-East Asia Region 
ITAG in a structured format on all immunization 
goals; aligned to SEARVAP goals. This includes 
progress on key indicators and targets for each goal, 
progress in implementation of recommendations 
of the last ITAG meeting, current challenges 
and proposed actions. Monitoring frameworks 
have been developed for NITAGs to monitor NIP 
performance through national and sub-national 
immunization coverage, VPD surveillance data and 
outbreak response reports and implementation of 
recommendations of EPI/VPD surveillance reviews, 
coverage evaluation surveys, PIEs and JAs.


Conclusions


Countries in the Region have made further gains in 
routine immunization coverage leading to achieving 
and sustaining SEARVAP goals. Immunization 
coverage is not yet universally high in all areas 
and continued support is needed to identify sub-
national gaps and develop tailored strategies for 
such populations. NITAG capacities will be further 
strengthened including through external evaluation 
mechanisms. EPI/VPD surveillance reviews will 
continue in a coordinated approach with other 
monitoring and data quality assessments; to guide 
strategic interventions in an evidence-based 
approach. Collaboration with partners remains 
essential; particularly in the area of demand 
promotion and addressing vaccine hesitancy.


MAINTAINING POLIO-FREE STATUS


Background


The South-East Asia Region was certified polio-free 
in March 2014 and has maintained its polio-free 
status; as concluded by the Regional Certification 
Commission for Polio Eradication during annual 
meetings. Key strategies are deeply embedded 
in strong routine immunization and high-quality 
surveillance systems; with further focus on outbreak 
preparedness and poliovirus facility containment. 
Countries of the Region subscribe to the Polio 
Endgame Strategy 2019-2023, noted by the Seventy-
Second World Health Assembly as framework 
until global polio-free certification is achieved. 
The key components of the strategy are eradication, 
certification and integration.


Achievements


All countries in the Region have a functional, 
laboratory supported, acute flaccid paralysis (AFP) 
surveillance system to detect poliovirus transmission. 
In 2019 (data as of 13 July 2020), the overall non-


polio AFP rate in the Region was 7.27 per 100 000 
population under 15 years of age. Two stool samples 
were collected at least 24 hours apart and within 
14 days of onset from 87% of the reported AFP cases. 
The South-East Asia Region polio laboratory network 
tested >87 000 stool specimens. Environmental 
surveillance is being conducted through 86 sites 
in six countries (Bangladesh, India, Indonesia, 
Myanmar, Nepal and Thailand).


Circulating vaccine derived polioviruses of type 1 
(cVDPV1) were confirmed in Indonesia and Myanmar 
in 2019. One case was reported from Papua province 
of Indonesia while six cases were reported from 
Kayin state of Myanmar. Both countries have 
aggressively responded to the cVDPV1 outbreaks.


IPV is being administered in all countries in the 
Region through routine immunization programme. 
Four countries in the Region (Bangladesh, India, 
Nepal and Sri Lanka) are providing two doses 
of intradermal IPV. In 2019, seven countries 
(Bangladesh, Bhutan, Democratic People’s Republic 
of Korea, Maldives, Myanmar, Sri Lanka and Thailand) 
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have reported IPV coverage above 90%, while 
three (India, Nepal and Timor-Leste) have coverage 
between 80–90%. OPV3 coverage has been ≥90% 
in all but one country.


To minimize poliovirus facility-associated risk, 
containment activities as per GAPIII are steadily 
progressing. Four poliovirus essential facilities (PEF) 
have been identified in the Region (3 in India and 
1 Indonesia). All four designated PEFs received 
the certificate of participation under the GAPIII 
containment certification scheme from the Global 
Certification Commission.


All f ive South-East Asia Region countries 
(Bangladesh, India, Indonesia, Myanmar and Nepal) 
with significant polio funded assets have developed 
national polio transition plans to ensure that these 
assets and capacities continue to support essential 
polio functions and increasingly contribute to other 
public health goals. The Regional Polio Transition 
Steering Committee will continue to provide 
leadership and oversight to guide and monitor 
the collective progress in the Region and report 
to the Regional ITAG and countries.


Challenges


Until global eradication is achieved risk of 
importation of wild poliovirus or emergence of 
cVDPVs remains. Another challenge in maintaining 
the Region’s polio-free status is to sustain critical 
polio activities such as high routine immunization 
coverage, sensitive surveillance, strong outbreak 
response capacity and facility containment of 
polioviruses during the post-certification period 
due to competing priorities of countries.


Perspectives


The Region must further strengthen actions 
required to maintain its polio-free status until global 
certification is achieved; especially in the context of 
shifting targets. Recent cVDPV polio outbreaks in the 
Region highlight continued routine immunization 
gaps, making countries vulnerable to spread of 
imported wild poliovirus and cVDPV. With the global 
situation and outbreaks of VDPVs and especially 
cVDPV2 in geographic proximity, countries need 
to maintain strong outbreak response capacities.


1 RC resolution on measles and rubella elimination 2019 available at https://apps�who�int/iris/handle/10665/327923
2 Regional strategic plan for measles and rubella elimination in the WHO South-East Asia Region for the period 2020-2024 


available at https://apps�who�int/iris/handle/10665/330356 �


Country highlights


Indonesia


In February 2019, Indonesia notified WHO about 
a polio outbreak in Papua province, following 
detection of cVDPV1 from a child with AFP and 
two healthy children. As response, two rounds 
of polio campaigns were conducted with bOPV 
targeting around 1.2 million children less than 15 
years of age in Papua and West Papua provinces. 
The overall coverage in the second round was >90% 
in the outbreak zone, but coverage in the highland 
districts of Papua province was below average. Polio 
surveillance activities were enhanced with support of 
10 surveillance officers recruited by WHO, and a non-
polio AFP rate of ≥3 was achieved in the outbreak 
province. Other surveillance quality targets were 
not yet reached in these provinces (i.e. specimen 
adequacy < 80%). Environmental surveillance was 
expanded to include Papua province.


Myanmar


In July 2019, Myanmar declared the polio outbreak 
due to cVDPV1 as a National Public Health 
Emergency. The total number of confirmed 
cVDPV1 in Myanmar is 6; cVDPV1 was also isolated 
from 12 healthy children from Hpa-pun township, 
Kayin state. Two rapid response supplementary 
immunization campaigns were conducted 
at 12 townships targeting 300 000 children. 
Two additional large-scale campaigns targeting 
1.2 million children were conducted at 98 prioritized 
townships. Surveillance was strengthened and Kayin 
achieved a non-polio AFP rate of 5.16 and specimen 
adequacy of 74%. The most recent case had date 
of onset on 09 August 2019.


Conclusion


The Region has maintained its polio-free status, 
however there is a continued risk of importation of 
the wild poliovirus as well as of cVDPV emergence. 
To ensure that the polio-free status of the Region 
is maintained there is a need to strengthen 
implementation of the Polio Endgame Strategy 2019–
2023. Long-term sustainability of polio infrastructure 
through domestic/alternative funding resources is 
important to maintain gains in polio elimination and 
for achieving other public health goals.


MEASLES AND RUBELLA ELIMINATION BY 2023


Background


The Seventy-Second Session of the Regional 
Committee for the South-East Asia Region in 
September 2019 adopted the goal of ‘measles and 
rubella elimination by 2023’.1 This is an updated 
revision to the previous goal of ‘measles elimination 
and rubella control by 2020’ adopted by the Sixty-


sixth meeting of the Regional Committee in 2013. 
A costed regional strategic plan for measles and 
rubella elimination in the WHO South-East Asia 
Region for the period 2020-2024 was also endorsed 
by the Seventy-Second Session of the Regional 
Committee.2 Measles and rubella elimination is a 
flagship priority of the Region.
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Table 3: Progress towards measles and rubella in 2019, South-East Asia Region


5 countries Achieved and sustained measles elimination


6 countries Sustained rubella control status


35.6 million Children received MCV1 in routine immunization


31.5 million Children received MCV2 in routine immunization


33.4 million Children received RCV1 in routine immunization


205 million Additional children vaccinated through mass campaigns


Achievements


Five countries in the South-East Asia Region – 
Bhutan, Democratic People’s Republic of Korea, 
Maldives, Sri Lanka and Timor-Leste – have been 
verified by the South-East Asia Regional Verification 
Commission for measles and rubella as having 
eliminated endemic measles. Three countries of 


the Region – Democratic People’s Republic of 
Korea, Maldives and Sri Lanka – have interrupted 
transmission of endemic rubella for more than 12 
months but are yet to be verified. Another four 
countries of the Region – Bangladesh, Bhutan, 
Nepal, and Timor-Leste – have sustained rubella 
and congenital rubella syndrome (CRS) control in 
the country.


Figure 3: Scorecard on progress towards the measles and rubella elimination by country, 2019


Measles elimination Rubella elimination


Bangladesh Accelerated control Controlled


Bhutan Eliminated Controlled


DPR Korea Eliminated Interrupted transmission*


India Endemic Endemic


Indonesia Endemic Endemic


Maldives Eliminated Interrupted transmission*


Myanmar Endemic Endemic


Nepal Accelerated control Controlled


Sri Lanka Eliminated Interrupted transmission*


Thailand Endemic Endemic


Timor-Leste Eliminated Controlled


Green-Achieved, Yellow-On track, Red-Off track


* No reported cases for more than 12 months but yet to be verified by the Regional Verification Commission�


As of December 2019, the South-East Asia Region 
– home to one fourth of the global population – 
contained only around 10% of the global burden 
of reported measles cases compared to 25% in 
2018 and 17% of the global burden of reported 
rubella cases compared to 31% of global burden in 
2018. These data indicate significant progress from 
previous years. Of the 15 high-burden countries for 


measles globally, the region hosts three countries 
- India, Thailand and Indonesia with ranking 6, 
12 and 14 in 2019. These countries ranked 1, 14 and 
11 respectively in 2018. Similarly, of the 15 high 
burden countries for rubella globally, the region 
hosts two countries - India and Indonesia ranking 
4 and 5 in 2019. These countries ranked 2 and 3 


P. 55 - GLOBAL VACCINE ACTION PLAN 2020 REGIONAL REPORTS


 CONTENTS
8.3_IA2030


SAGE March/April 2020 meeting







respectively and Bangladesh was also in the list at 
rank 14 in 2018.3


The Region has achieved a 72% reduction in 
mortality due to measles in 2018 compared with 
the corresponding figure for 2000. The reduction 
in mortality was substantial during the period 2014 
to 2017 (23%). An estimated 97 million children were 
reached through supplementary immunization 
activities in 2017, 199 million reached in 2018 and an 
additional 205 million reached in 2019 in the Region.


As of end-2019, all countries in the Region are 
administering two doses of MCV under their routine 
immunization programme as well as at least one 
dose of rubella-containing vaccine (RCV) in their 
programme. Estimated coverage with the first dose 
of measles and rubella containing vaccine (MRCV1) 


3 (Based on JRF submitted by MS in 2019 which is available at https://apps�who�int/immunization_monitoring/globalsummary/
timeseries/tsincidencemeasles�html


in the Region in 2019 was 94% compared with 63% 
in 2000. For the coverage estimates for countries 
in 2019, seven out of the 11 Member States of the 
Region (Bangladesh, Bhutan, Democratic People’s 
Republic of Korea, India, Maldives, Sri Lanka and 
Thailand) achieved ≥95% MCV1, while the remaining 
four (Indonesia, Myanmar, Nepal and Timor-Leste) 
reported coverage between 80%–94%. For the 
coverage estimates for countries in 2019, while 
the regional estimated coverage was 88% for MCV2, 
four Member States (Bangladesh, Democratic 
People’s Republic of Korea, Maldives and Sri Lanka) 
have achieved ≥95% MCV2 coverage, five Member 
States (Bhutan, India, Myanmar, Thailand and Timor-
Leste) have achieved coverage between 80%–94%, 
and in two Member States (Indonesia and Nepal) 
the coverage is less than 80%.


Figure 4: Confirmed measles cases and MCV1 and MCV2 coverage in the South-East Asia region� 2000-2019
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Source: WHO/UNICEF coverage estimates, July 2020 and WHO/UNICEF JRF and EPI/MOHFW; measles cases
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Figure 5: Confirmed rubella cases and RCV coverage in the South-East Asia region� 2005-2019
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An estimated 205 million children were reached 
through mass vaccination campaigns with measles 
and rubella vaccine in the Region in 2019. Almost 
297 million children have already been reached 
through mass vaccination campaigns with a 
measles-rubella vaccine in the Region between 
2017 and 2018.


All 11 countries have initiated case-based surveillance 
for measles, rubella and CRS and have at least 
one proficient national laboratory to support 
measles and rubella case-based surveillance. 
The measles-rubella laboratory network has 
expanded from 23  laboratories in 2013 to 50 in 
2019 with 41 laboratories accredited as “proficient” 
for measles and rubella testing.


Challenges


Immunity gaps for measles and rubella remain in 
various population groups in a few countries due 
to sub-optimal vaccination coverage under the 
routine immunization programme.


Surveillance sensitivity was below the required 
targets in the two largest countries in 2019, leading 
to under-reporting and under-estimation of the 
exact disease burden. Laboratory network support 
including for diagnostic kit procurement services 
is becoming a challenge. Most countries are still 
dependent on WHO for procurement of laboratory 
diagnostic kits for measles and rubella.


Financial insufficiency to accelerate implementation 
of activities for measles and rubella elimination 
remains a challenge in the way of achieving the 
2023 target. A study on costing of measles and 
rubella elimination estimates that reaching the 
measles and rubella elimination goal by 2023 is 


achievable at an additional cost of USD 1.55 billion 
during 2020-2023. This equates to a deficit of an 
estimated USD 0.19 per capita per year above the 
current levels of investment on immunization.


Immunization and surveillance data quality is a 
challenge. Data quality issues prevent the calculation 
of the exact disease burden as well as to accurately 
identify all areas with immunity gaps.


Perspective


Measles elimination is estimated to prevent at 
least 1.1 million cases of measles every year in the 
Region and for every case of measles prevented 
approximately 2 weeks of disability adjusted life 
years (DALYs) will be averted. By 2023, approximately 
1.1 million deaths due to measles also can be averted 
through a combination of various strategies during 
2020-2023, at an average cost of USD 1373 per 
death averted.2


Rubella elimination is estimated to prevent 52 118 
CRS cases annually in the Region. The cost of a 
CRS case management (treatment and disability 
support) has been estimated to be US$ 4200 for low-
income countries, US$ 57 000 per case in middle-
income countries and US$ 140 000 over a lifetime 
in high-income countries. The loss of DALYs for 
every CRS case averted will be between 27 years 
in low- and middle-income countries to 18 years 
in high-income countries.


This Flagship Area is directly linked to the 
health target 3.2 of the goals of the Sustainable 
Development Agenda on child mortality as well 
as target 3.8 on universal access to safe, effective, 
quality and affordable vaccines for all. This Flagship 
also contributes to the target of WHO’s Thirteenth 
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General Programme of Work of bringing 1 billion 
more people under the coverage of essential 
health services.


Conclusions


Significant progress has been made in the South-
East Asia Region towards measles and rubella 
elimination. Countries are expected to adopt and 
adapt the Regional Strategic Plan, develop country 
specific costed national plans and accelerate 


optimal implementation of such plan to achieve 
and sustain measles and rubella elimination by 2023. 
WHO and partners will have to continue to provide 
technical support to accelerate implementation 
of the strategic plan as well as mobilization of 
required resources to optimally implement national 
plans. High level political and programmatic 
commitment to implement the strategic plan to 
eliminate measles and rubella from the Region 
will have to continues to drive the agenda in the 
Region ensuring accelerated implementation of 
the strategic plans to the optimal level.


CONTROL OF HEPATITIS B IS ACCELERATED


Background


In 2016, the South-East Asia Region ITAG endorsed 
a regional hepatitis B control goal with a target of 
achieving ≤1% hepatitis B surface antigen (HBsAg) 
seroprevalence by 2020 among children aged at 
least 5 years, which is in line with WHO Global 
Health Sector Strategy on Viral Hepatitis 2016–2021. 
In 2019, the South-East Asia Region established a 
regional expert panel on hepatitis B to verify country 
achievement of hepatitis B control.


Achievement


By December 2016, all 11 countries in the Region had 
introduced HepB in their national immunization 
schedule and 8  countries introduced HepB-
BD. During 2016–2019, HepB3 coverage slightly 
increased from 89% in 2016 to 91% in 2019 and 
HepB-BD coverage increased from 34% in 2016 
to 54% in 2019. In 2019, 9 countries achieved ≥90% 
HepB3 coverage and of the 8 countries that provide 
HepB-BD, 4 achieved ≥90% HepB-BD coverage.


In 2019, the WHO SEARO established the South-
East Asia regional expert panel for verification of 
hepatitis B control (SEA REP) to verify countries 
for the achievement of the regional control goal 
for hepatitis B through immunization. The SEA 
REP consists of eight regional and international 
independent experts in hepatitis B, immunization, 
hepatology, and epidemiology.


The SEA REP established two essential criteria for 
verification of achievement of hepatitis B control: 
1) Nationally representative seroprevalence survey 
showing HBsAg <1% among children aged at least 
5 years born after the nationwide implementation 
of universal hepatitis B infant immunization, 2) 
Coverage of HepB-BD (where applicable) and 
HepB3 ≥90% at national and ≥80% at subnational 
levels for the past 5 years to follow the SEARVAP. 
Additional supplementary information may be 
submitted if available such as screening for HBsAg 
among pregnant women during antenatal care 
and prophylaxis for infants born to HBsAg-positive 
mothers, and surveillance for acute hepatitis to 
guide vaccination strategies among high-risk 
adult populations.


The guidelines on verification of achievement of 
hepatitis B control target were endorsed by the 


SEAR ITAG in 2019. Four countries (Bangladesh, 
Bhutan, Nepal, and Thailand) were verified in 2019 
by the SEA REP as having achieved the regional 
hepatitis B control target.


Challenges


Achieving HepB3 coverage of ≥90% would be 
essential to achieve hepatitis B control by 2020. 
Despite intensification of vaccination activities 
targeted at districts with low coverage in India 
and Indonesia to improve coverage, including for 
HepB, <80% of districts in those countries achieved 
HepB3 ≥80%.


Perspective


Despite the progress in hepatitis vaccination and 
4 countries verified to have achieved the 2020 
control goal, India, Indonesia, Myanmar and Timor-
Leste are not likely to reach hepatitis B control 
by 2020. Interventions to improve vaccination 
coverage particularly HepB-BD, such as promoting 
health facility births, ensuring HepB-BD availability, 
assigning administration of HepB-BD to delivery 
health staff, using alternative vaccine delivery 
methods for out of facility births, and coordination 
between maternal neonatal child health and 
immunization services would reduce missed 
opportunities for vaccination.


Country highlights


Bangladesh


Bangladesh introduced hepatitis B vaccination for 
infants in 2003 and the serological finding of less than 
1% HBsAg in children in a nationally representative 
survey is well supported by evidence of sustained 
high coverage in infant vaccination >90% for three 
doses of hepatitis B vaccine for more than 5 years. 
Other targets of the SEARVAP like ≥80% district 
level coverage and national drop-out between first 
and third dose of hepatitis B vaccine of <5% are also 
met. The sustained high immunization coverage is 
commendable and maintaining this achievement 
will protect and expand the considerable public 
health gains already attained.
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Bhutan


In Bhutan evidence from the immunization 
programme including a long history of hepatitis 
B vaccination, with high coverage well sustained 
in the last decade and a birth dose included since 
2011 adds confidence to the finding of <1% HBsAg 
prevalence in children 5-17 years old in a nationally 
representative survey conducted in 2017. Screening 
and antiviral treatment of pregnant women as 
required, hepatitis B immune globulin and timely 
HepB-BD administration for babies of carrier 
mothers contribute to reducing sero prevalence.


Nepal


Nepal introduced hepatitis B vaccination for infants 
in 2003 and the serological finding of less than 1% 
HBsAg in children in a nationally representative 
survey is supported by sustained coverage with 
three doses of hepatitis B vaccine in infancy. 
The serosurvey was conducted in 2012 and it is 
possible to conclude that hepatitis B vaccination 
coverage has been improving since then and the 
impact of immunization could be more pronounced 
at present.


Thailand


The long history of Thailand’s nationwide vaccination 
programme against hepatitis B and high coverage 
rates achieved, especially for the birth dose, have led 
to the impressive reduction of HBsAg prevalence 


rates in children. Several serosurveys conducted 
after vaccine introduction have been consistent in 
reporting the beneficial impact of universal hepatitis 
B vaccination. Cohort studies looking at long term 
immunity and anamnestic response have proven 
that children are immune and there is long term 
protection. Screening and antiviral treatment of 
pregnant women as required, hepatitis B immune 
globulin and timely HepB-BD administration 
for babies of carrier mothers contribute to 
reducing sero-prevalence.


Conclusion


The Region has made further progress in 
improvement in hepatitis vaccination and four 
countries have been verified to have already achieved 
the 2020 control goal. However, India, Indonesia, 
Myanmar and Timor-Leste are not likely to achieve 
hepatitis B control by 2020. Interventions to improve 
vaccination coverage particularly for the HepB-BD, 
such as promoting health facility births, ensuring 
HepB-BD availability, assigning administration of 
HepB-BD to specific persons as soon as the child is 
born, using alternative vaccine delivery methods to 
reach out of facility births, and coordination between 
MNCH and immunization services would reduce 
missed opportunities for vaccination. Implementing 
nationally representative HBsAg serosurveys among 
children are essential to track progress towards 
achievement of the regional hepatitis B control goal.


INTRODUCTION OF NEW VACCINES IS ACCELERATED


Background


Since 2011 all eleven countries have introduced two 
new or underutilized vaccines while 10 countries 
have introduced three or more new underutilized 
vaccines. Priority vaccines introduced are hepatitis 
B vaccine, Haemophilus influenza Type b 
vaccine, pneumococcal conjugate vaccine (PCV), 
Human Papilloma Virus (HPV) vaccine, Japanese 
encephalitis (JE) vaccine, rotavirus vaccine (RVV) 
and rubella containing vaccine. Some countries 
have also introduced seasonal influenza vaccine 
for special populations.


New vaccine introduction were occasions to 
carry out specific activities like analyzing disease 
burden, involvement of national technical advisory 
group in decision making, conducting cost 


effectiveness studies of the introduction, developing 
comprehensive plans for vaccine introduction, 
training of health personnel on the new vaccine 
and other immunization programme aspects, 
reinforcing advocacy, and social mobilization for 
immunization, reinforcing disease surveillance prior 
to and after the introduction, monitoring after 
introduction and conducting post introduction 
evaluations. These efforts have contributed to the 
intensification of routine immunization activities.


Achievements


Table 4 summarizes achievement on national 
and sub-national introduction of new vaccines 
2016-2019 as well as planned introductions for 
subsequent years.
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Table 4: Introduction status of new vaccines at national and sub-national level 2016-2019, by country


Country National introductions Subnational 
introductions


Planned introductions


Bangladesh HPV vaccine* (1 district) RVV (2020)
HPV vaccine (2022)


Bhutan PCV
Seasonal influenza 
vaccine


Democratic People’s 
Republic of Korea


MR RVV (2021)
PCV (2023)


India MR 


RVV


PCV (6 states: and 
182 districts)
HPV (2 states: Punjab and 
Sikkim)


Indonesia IPV, MR HPV vaccine (4 provinces)
PCV (2 provinces)
JE vaccine (1 province)


Maldives MR, HPV vaccine


Myanmar PCV, JE vaccine
Seasonal influenza 
vaccine


HPV vaccine (2020) RVV 
(2020)


Nepal HPV vaccine* (1 district) RVV (2020)


Sri Lanka HPV vaccine


Thailand HPV, Hib
RVV


Timor-Leste MR, HepB BD, IPV
RVV


HPV vaccine (2023)
PCV (2021)


* demonstration projects (ended)


Challenges


Shortages of some vaccines, notably rotavirus 
and HPV vaccines have delayed their introduction 
despite countries’ readiness. Delayed or declined 
new vaccines introduction occurred due to 
concerns with long-term sustainability from 
national budgets. This is especially the case with 
self-financing countries or those that are soon 
moving to accelerated transition. In some cases, 
insufficient data on economic benefits and cost 
effectiveness are leading to delays in the decision-
making process for the introduction of new vaccines. 
This is compounded sometimes by competing 
priorities in the country that affect the introduction 
of potential new vaccines.


Perspectives


The recent availability of less costly vaccines in 
the market, like rotavirus vaccines produced in 


India and HPV vaccine in China, is encouraging 
the countries to favourably reconsider introduction 
of these vaccines. Gavi catalytic support to some 
self-f inancing countries has enabled them to 
introduce new vaccines; like the rotavirus vaccine 
in Timor Leste. Continued technical support and 
information dissemination are required to facilitate 
decision-making and implementation of new 
vaccine introduction.


Country highlights


Introduction of HPV vaccine in Maldives


On 21 May 2019, Maldives launched the first phase of 
its nationwide HPV vaccination campaign aimed at 
reaching 15 370 girls between the ages of 10-14 years 
in schools, through two rounds of HPV vaccination. 
HPV vaccine will thereafter be routinely given to 
all girls at the age of 10 years. This achievement 


P. 60 - GLOBAL VACCINE ACTION PLAN 2020 REGIONAL REPORTS


 CONTENTS
8.3_IA2030


SAGE March/April 2020 meeting







made Maldives the fourth country in the Region 
to introduce the HPV vaccine nationally; coming 
after Bhutan in 2011, Sri Lanka and Thailand in 2017.


At the national level, coordination between the 
Ministry of Education (MoE) and the Ministry 
of Health (MoH) was ensured through a School 
Health Coordination Committee, jointly chaired by 
the Minister of Education and Minister of Health, 
Youth and Gender. Prior to sessions, MoE sent 
an information note to all schools which was 
supplemented by an information sheet sent from 
Health Protection Agency (HPA) of MoH. Authorities 
in MoE coordinated with the HPA to meet with 
school authorities, teachers and parents. The MoE 
facilitated the holding of HPV vaccination sessions in 
schools. While vaccinators come from HPA, a school 
health officer, when this post is filled, assists with 
record keeping and, at times, vaccinating. At the 
subnational level, there were several activities that 
facilitated the introduction of the first dose of HPV 
vaccine. These included:


 ٚ Microplanning at health facility and atoll levels, 
including the establishment of school targets.


 ٚ Training and communication guidelines and 
materials for health care workers and teachers 
which made available to atolls and were used 
for training.


 ٚ Strategies for HPV vaccination sessions were 
adapted to each area with some health facilities 
using a school-based strategy, others a health 
facility-based strategy and still others a mixed 
strategy. Vaccination in schools was aptly 
facilitated by school authorities and carried out 
in school health rooms or science labs.


 ٚ Records were kept of vaccinated and 
unvaccinated girls by schools and the reasons 
for refusals were documented (occurring mainly 
for religious reasons).


National coverage with first dose of HPV vaccine 
was high and estimated at 91.9% from MoH data 
sources (Maldives EPI review 2019). All except four 
atolls achieved coverages of more than 95% of 
the target population. In the next phase it will be 
important for the national level to provide further 
technical and political support to atoll teams for 
communication activities to deal with cases of 
refusal. At atoll level HPV vaccine coverage by schools 
should be monitored in collaboration with other 
partners (MoE and council staff) and action taken 
as required. For example, targeting schools with a 
high percentage of refusals and a high number of 
unvaccinated girls for increased communication 
with parents and teachers.


RVV introduction in India


To provide RVV to the large annual birth cohort, 
estimated at 26.7 million in 2019, India proceeded 
by a phased introduction. The first phase was 
conducted from March-April 2016 and concerned 
four States, the second phase from February-
September 2017 (five States), the third phase in April 
and September 2018 (two States) and the fourth 
phase in September 2019 involving the remaining 
25 States and Union Territories (UT). By the end of 


2019, the whole country had been supplied with 
one of two locally manufactured vaccines, and thus 
covering 29.7% and 70.3% of the birth cohort with 
Rotasiil and Rotavac, respectively. Both vaccines 
are provided in a three-dose schedule.


In 2018, the nine of 11 States/UTs concerned with 
phases 1 to 3 of the introduction had vaccination 
coverages above 80% for all three doses. The national 
coverage estimate for last RVV dose has gradually 
increased from 4% in 2016 in to reach 53% in 2019 
(Source: WHO/UNICEF Joint estimate for national 
immunization coverage 2019). A reduction in 
rotavirus positivity in children hospitalized for 
gastroenteritis was noted after vaccine introduction 
(2017-2018), compared to the pre- introduction 
period (2013-2016). Rotavirus positivity reduction 
ranged from 36.2% in children 1-2 years old, to 54.8% 
in children less than 6 months old. There was also 
a 51.2% reduction in rotavirus positivity amongst 
children 2-5 years old, who were not directly targeted 
for vaccination (Source: MOHFW India. Presentation 
at 2019 SEAR ITAG: Rotavirus Vaccine Introduction 
in India, Journey since 2016).


Challenges faced in the RVV introduction were 
resolved in a timely manner. To expedite introduction, 
the short notice between informing states and 
trainings was met by good synchronization of 
preparation steps including capacity building, 
procurement and monitoring. Anticipated delays 
in RVV supply led to the decision for phased 
introduction. Effective hands-on training and 
field supervision prevented logistic mismatch with 
OPV including risk of confusion of droppers and 
number of drops per dose. Training content was 
drafted in advance covering aspects of two types 
of vaccine and a cold chain capacity assessment 
was performed with several possible combinations 
before introduction.


RVV introduction in Timor Leste


In 2017, the NITAG established a Rotavirus Technical 
Working Group to review the current rotavirus 
disease burden, make recommendations to 
strengthen rotavirus disease surveillance, conduct 
cost-effectiveness analysis and budget impact 
analysis on rotavirus vaccine introduction in Timor 
Leste and make recommendations on the need for 
RVV introduction.


Following NITAG recommendations in May 2018, 
the MoH decided to introduce RVV into the EPI 
commencing January 2019 with technical and 
logistical support from WHO and UNICEF, for the 
development of guidelines, training materials and 
support to training.


Cascading trainings were organised from national 
to sub national levels in September and October 
2019 and the national launch was done on 21 
December 2019 by the Honourable Minister of 
Health. The programme effectively commenced 
from 1 January 2020 and it was targeted to 
vaccinate over 40 000 children less than 1 years 
old. The introduction was supported financially 
by MoH and Gavi. Gavi support was part of its post 
transition plan for Timor Leste and included funding 
for RVV for one birth cohort, 70 % of the vaccine cost 
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for first year and 30 % of the vaccine cost for the 
second year. In addition, Gavi provided a vaccine 
introduction grant for operational costs related to 
RVV introduction.


The successful introduction of RVV was due to 
many factors including strong partner collaboration 
(MoH, WHO, UNICEF and Gavi) and a well-
organized technical body providing support to 
MoH in leadership, policy-making, taking technical 
decisions, organization, monitoring and evaluation 
of all aspects of immunization and VPD surveillance. 
The country experience in implementing, 
monitoring and evaluating a wide-age range 
MR-OPV campaign in 2015, introducing four new 
vaccines and a DTP/DT Booster into the national 
EPI schedule in 2016 and a catch-up MR-OPV 


campaign in 2018 provided a strong foundation 
for implementing this activity.


Conclusion


While challenges remain due to vaccine availability 
costs and appropriate local economic studies, 
many South-East Asia Region countries are 
progressing well in new vaccine introduction. 
Some have introduced or expanded new vaccines 
during the period from 2016 to 2019, including 
for seven childhood diseases like pneumonia and 
meningitis, measles and rubella, poliomyelitis, JE and 
rotavirus gastroenteritis. Other countries introduced 
vaccines against HPV as part of measures to control 
cervical cancer, and yet others introduced seasonal 
influenza vaccine for special populations.


Annex 1: Monitoring SEARVAP indicators by goal


Goals Indicator Baseline (2015) Progress 2019 Target for 2020


Goal 1: 
Routine 
immunization 
systems 
and services 
strengthened


Number of South-
East Asia Region 
countries with 90% 
national coverage and 
80% coverage in every 
district or equivalent 
for all vaccines in 
national programmes, 
unless otherwise 
recommended


Five South-East 
Asia Region 
countries have 
90% national 
coverage and 
80% coverage 
in every district 
or equivalent 
for all* vaccines 
in national 
programmes 
(WUENIC 2016 & 
JRF 2015)


Five South-East Asia Region 
countries (Bangladesh, 
Bhutan, DPR Korea, Maldives 
and Sri Lanka) achieved 
more than 90% national 
coverage of all* vaccines 
and nine countries achieved 
more than 80% (except 
Indonesia and Nepal)
Four countries (Bhutan, 
DPR Korea, Maldives and 
Thailand) achieved more 
than 80% coverall in all 
vaccines when also the 
hepatitis B vaccine birth 
dose is considered**


All South-East 
Asia Region 
eleven countries 
will have 
90% national 
coverage and 
80% coverage 
in every district 
or equivalent 
for all vaccines 
in national 
programmes


Goal 2: 
Measles is 
eliminated, 
and rubella/
CRS controlled


Number of South-
East Asia Region 
countries with 
absence of endemic 
measles transmission 
for ≥12 months in 
the presence of a 
well-performing 
surveillance system


None of the 
South-East 
Asia Region 
countries have 
an absence of 
endemic measles 
transmission for 
≥12 months in 
the presence of a 
well-performing 
surveillance 
system


Five South-East Asia Region 
countries have eliminated 
measles (Bhutan, DPR Korea, 
Maldives, Sri Lanka and 
Timor-Leste)


All eleven 
countries will 
have an absence 
of endemic 
measles 
transmission 
for ≥12 months 
in the presence 
of a well-
performing 
surveillance 
system


Number of SEA 
Region countries that 
have achieved rubella/
CRS control defined 
as 95% reduction of 
rubella and CRS cases 
as compared with 
the 2008 national 
baseline


None of the 
South-East Asia 
Region countries 
have achieved 
rubella/CRS 
control


Six countries (Bangladesh, 
Bhutan, Maldives, Nepal, 
Sri Lanka, Timor-Leste) have 
controlled Rubella/CRS


All eleven 
countries will 
have achieved 
rubella/ CRS 
control


P. 62 - GLOBAL VACCINE ACTION PLAN 2020 REGIONAL REPORTS


 CONTENTS
8.3_IA2030


SAGE March/April 2020 meeting







Goals Indicator Baseline (2015) Progress 2019 Target for 2020


Goal 3: 
Polio-free 
status is 
maintained in 
the Region


Number of WPV and 
cVDPV cases in the 
Region


No WPV 
transmission is 
reestablished 
in the Region 
and cVDPV 
responded to 
as per global 
guidelines


Polio-free status has been 
maintained; as concluded by 
RCCPE in its 12th meeting
In 2019 two type 1 cVDPV 
outbreaks have been 
identified (one case in 
Indonesia and six cases 
in Myanmar) and are 
responded to as per global 
guidelines


No WPV 
transmission is 
reestablished 
in the Region 
and cVDPV 
responded to 
as per global 
guidelines (to 
be confirmed by 
the RCCPE)


Goal 4: 
Elimination 
of maternal 
and neonatal 
tetanus (MNT) 
is sustained


Number of South-
East Asia Region 
countries with 
validated MNT 
elimination defined 
as < 1 NT case/1000 LB 
in each district


Ten South-East 
Asia Region 
countries have 
validated MNT 
elimination 
defined as < 1 NT 
case/1000 LB in 
each district


Eleven SEA Region 
countries validated for MNT 
elimination defined as < 1 NT 
case/1000 LB in each district 
and have maintained status


All eleven 
countries 
continue to have 
maintained 
MNT elimination 
defined as < 1 NT 
case/1000 LB in 
each district


Goal 5: Control 
of Japanese 
encephalitis 
(JE) is 
accelerated in 
the Region


Number of South-
East Asia Region 
countries that 
have introduced 
immunization against 
JE in nationally-
defined high-risk 
areas


Currently four 
South-East Asia 
Region countries 
have introduced 
immunization 
against JE in 
nationally-defined 
high-risk areas


Six countries (India, 
Indonesia, Myanmar, 
Nepal and Sri Lanka) in the 
Region have introduced 
Immunization against JE in 
all nationally defined high-
risk areas


Seven countries 
will have 
introduced 
immunization 
against JE in 
nationally-
defined high-
risk areas


Goal 6: 
Control of 
hepatitis B is 
accelerated in 
the Region


Number of South-
East Asia Region 
countries that 
have reduced the 
seroprevalence of 
chronic hepatitis B 
infection, measured 
through hepatitis 
B surface antigen 
(HBsAg) to less than 
1% in 5-year-old 
children at national 
level


In three countries 
nationally, 
representative 
post hepatitis 
B vaccine 
introduction 
impact 
serosurveys 
indicate HBsAg 
below 1% in 5-year 
–old children


Four countries have been 
verified as having reached 
the control target of less 
than 1% HBsAg in children 5 
years old


Ten countries 
will have 
reduced the 
seroprevalence 
of chronic 
hepatitis B 
infection, 
measured 
through HBsAg 
to less than 1% 
in 5-year-old 
children at 
national level


Goal 7: 
Introduction 
of new 
vaccines 
and related 
technologies 
is accelerated


Number and type 
of additional new 
or under-utilized 
vaccines that have 
been introduced 
in South-East Asia 
Region countries 
from 2012 - 2016


Each South-East 
Asia Region 
country has 
introduced 
at least two 
additional new 
vaccines between 
2010 and 2015


Six countries (India, 
Indonesia, Maldives, 
Myanmar, Thailand 
and Timor-Leste) have 
introduced at least two 
additional new vaccines 
since 2016


All eleven 
countries will 
have introduced 
at least two 
additional new 
vaccines from 
2016 to 2020
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Goals Indicator Baseline (2015) Progress 2019 Target for 2020


Goal 8: 
Adequate 
production 
and 
availability 
of safe and 
efficacious 
vaccines is 
ensured


Number of 
South-East Asia 
Region countries 
manufacturing 
vaccines of assured 
quality


Three South-
East Asia Region 
countries 
manufacture 
vaccines of 
assured quality


Three countries 
manufacture vaccines of 
assured quality


Five countries 
will manufacture 
vaccines of 
assured quality


Number of South-
East Asia Region 
countries with (a) no 
national-level stock-
outs for any routine 
vaccine and (b) no 
subnational level 
stock-outs for any 
routine vaccine


Nine South-East 
Asia Region 
countries had 
no stock outs at 
national and no 
subnational level 
stock outs (JRF 
2015)


Eight countries (Bangladesh, 
DPR Korea, India, Maldives, 
Myanmar, Nepal, Sri Lanka 
and Timor-Leste) had no 
stock outs at national and no 
subnational level stock outs 
(JRF 2019).
Three countries had stock out 
and interrupted vaccination 
services (Bhutan had one-
week shortage of PCV and 
HPV-funding delay, Indonesia 
had PCV, IPV and HPV for 
3 months for procurement 
delays and Thailand had MCV 
and HPV shortage)


All eleven 
countries will 
have no stock 
outs at national 
and subnational 
levels


* All vaccines include BCG, DTP3, IPV, MCV1 and MCV2
** All vaccines include BCG, HepB BD, DTP3, IPV, MCV1 and MCV2


P. 64 - GLOBAL VACCINE ACTION PLAN 2020 REGIONAL REPORTS


 CONTENTS
8.3_IA2030


SAGE March/April 2020 meeting







©
 W


H
O


/C
hr


is
tin


e 
M


cN
ab


8.3_IA2030


SAGE March/April 2020 meeting







WHO REGIONAL 
OFFICE FOR THE WEST 


PACIFIC: PROGRESS 
REPORT FOR THE WEST 


PACIFIC REGION


BACKGROUND


The Western Pacific Region (WPR) of WHO consists 
of 27 countries and 10 Areas with a population of 
1.9 billion and a birth cohort of nearly 24 million.


The Regional Framework (RF) for Implementation 
of the Global Vaccine Action Plan (GVAP) in the 
Western Pacific was endorsed by the Regional 
Committee (WPR/RC65.R5) and in October 2014. 
It is aimed to translate strategies and activities 
recommended by the GVAP into the context of 
the Western Pacific Region and has specified eight 
regional immunization goals: 1) sustaining polio-free 


status; 2) maternal and neonatal tetanus (MNT) 
elimination; 3) measles elimination; 4) accelerated 
control of hepatitis B; 5) rubella elimination; 6) 
accelerated control of Japanese Encephalitis (JE); 
7) meeting regional vaccination coverage targets; 
and 8) introduction of new vaccines.


To achieve GVAP 6 strategic objectives in the Western 
Pacific Region and to accelerate achievements of 8 
regional immunization goals, the RF proposes 20 
innovative strategies and 36 priority actions.


ACHIEVEMENTS


Since 2014, the Western Pacific Region is making 
steady progress towards achieving its set goals. 
(Annex 1) As of end 2019, the region is on track 
achieving 6 regional goals except measles 
elimination and regional coverage targets, which are 
still in progress. The region is making steady progress 
towards achieving goals for GVAP. The region has 


maintained polio-free status, MNT elimination has 
been achieved except for only one country, rubella 
elimination is on track, control of hepatitis B has 
accelerated, and introduction new vaccines overall 
has been on track. Through implementation of the 
Regional Strategy and Plan of Action for Measles 
and Rubella Elimination, the region experienced 
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historically low incidences of both measles and 
rubella in 2017-2018. As of September 2019, nine and 
f ive countries and areas have been verified as 
having achieved measles and rubella elimination, 
respectively. Overall, the region sustained high 


immunization coverage at the regional level 
respectively 95.6% for diphtheria-tetanus-pertussis 
3rd dose (DTP3) and 95.3% for measles containing 
vaccine 1 (MCV1) in 2019. (Figure 1 and Figure 2).


Figure 1: Reported DTP3 Coverage in the Western Pacific Region, 2019
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Figure 2: Reported MCV1 Coverage in the Western Pacific Region, 2019
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Papua New Guinea is no more a country infected with cVDPV1


In 2018, following declaration of the circulating 
vaccine derived polio virus 1 (cVDPV1) outbreak, 
the momentum established to response the 
outbreak. The outbreak response continued with 
high intensity and maintained throughout in 2019.


Three nationwide supplemental immunization 
campaigns were conducted during 2019. The first 
campaign targeted children between the age of 
birth to 15 years and achieved 95% coverage with 


bi-valent oral polio vaccine (bOPV). The second 
immunization campaign targeted children between 
birth to 5 years of age and achieved 104% coverage 
with bOPV. The third bOPV immunization campaign 
was integrated with the administration of MR 
vaccine and targeted children up to the age of 
5 years. This campaign achieved historically high 
coverages for both bOPV (99%) and Measles Rubella 
vaccines (101%).
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Reaching the unreached children during Supplemental 
Immunization Activities in East Sepik, Papua New Guinea


Intensive acute flaccid paralysis (AFP) surveillance 
activities also continued in 2019. The sensitivity 
of the AFP surveillance system was significantly 
enhanced, achieving a reporting rate for non-polio 
AFP cases of 6.7 and a specimen adequacy rate 
of 74%. These achievements were brought about 
through training of health care providers in all 
provinces, continuous monitoring of surveillance 
data, and supportive supervision.


On 11 December 2019 The Emergency Committee, 
under the International Health Regulations (2005) 
(IHR) regarding the international spread of poliovirus, 
convened by the WHO Director General removed 
PNG from the list of countries infected with cVDPV1.


CHALLENGES: RESURGENCE OF VACCINE PREVENTABLE DISEASES


Despite significant progress in achievements and 
investments in improving immunization service 
delivery, still some key challenges are continuing: 
uneven immunization coverage that results in 
pockets of susceptible persons, favouring disease 
transmission and vaccine preventable disease 
(VPD) outbreaks; changing epidemiology of 
VPDs including increases among older children, 
adolescents and adults, due to missed vaccination, 


lack of booster doses, waning immunity and other 
reasons; limited platforms for immunization delivery 
beyond childhood to maximize the benefits of newer 
vaccines and schedules for adolescents, adults and 
the elderly and to protect special at-risk groups, 
including migrant workers, specific occupational 
groups and international travellers; and insecure 
vaccine supply as the number of children receiving 
both traditional and newer vaccines increases.


Population immunity gaps and resurgence of VPDs:


The potential risk of resurgence of VPDs particularly 
measles and polio due to the population immunity 
gaps is high concern in the region. (Figures 3 and 4)


Figure 3: Reported cVDPV outbreaks from 2018-2019
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Figure 4: Western Pacific Region countries with reported Measles outbreaks� 2018-2019
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Multiple cVDPV Outbreaks


An outbreak of cVDPV2 was confirmed in China 
in July 2019. In response to this outbreak the 
country enhanced AFP surveillance, expanded 
environmental surveillance, and implemented 
several rounds of IPV vaccination in the affected 
and neoghoburong areas. On 19 September 2019, 
the outbreak of polio due to circulating vaccine-
derived polio virus was declared in the Philippines. 


In December 2019, Malaysia reported a type 1 VDPV 
polio case and two VDPV2 positive environmental 
samples genetically linked to the outbreaks ongoing 
in the Philippines. Several outbreak response or 
preventive mass vaccination campaigns were 
implemented in the Philippines and Malaysia since 
August 2019 and November 2019, respectively.


Measles outbreaks and response in the Pacific Island Sub-region


From 2017-2019, a series of measles outbreaks in 
multiple countries of the Western Pacific Region 
were reported following historically low incidence 
of measles. During 2019, a prolonged outbreak of 
measles occurred in New Zealand. The outbreak 
was predominantly among Maori and Pacific 
peoples in the Northern New Zealand. The outbreak 
spread to affect several other Pacific Island Sub-
regions, including American Samoa, Samoa, Fiji, 


and Tonga. (Figure 5) In Samoa, a total of 5705 
confirmed measles cases, and 82 deaths occurred 
nation-wide from September—December 2019, 
disproportionately affecting children under age 5 
due to low routine immunization coverage in recent 
years and rapid accumulation of unvaccinated 
children during 2018 when routine immunization 
was paused for 10 months following two fatal 
Immunization error-related adverse events.
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Figure 5: Measles outbreak in New Zealand, Samoa, Fiji and Tonga in 2019
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A massive and aggressive outbreak response 
occurred with intensive support from WHO 
and international partners, including outbreak 
and preventive immunization campaigns that 
immunized a total of 1,137,482 population in the 
Pacific Islands Sub-region in response to the 
outbreaks in 2019. WHO supported the response 
to the outbreaks in the Pacif ic Islands Sub-
region as a Grade 2 Emergency and worked with 
UNICEF and other partners in; preparing a Pacific 
Regional Action Plan for Measles that included 
a comprehensive risk assessment of 16 affected 


1 Report on Comprehensive Vaccine Preventable Disease Surveillance in the Western Pacific Region� Working Document� 
WPRO and US CDC� June 2020�


and unaffected countries and areas in the Pacific 
Islands Sub-region; developing clinical case 
management and infection prevention and control 
guidance; supporting deployment of 20 Emergency 
Medical Teams including over 500 volunteers from 
11 countries and organizations; and training and 
outbreak preparedness and response exercises in 
multiple unaffected countries in the sub-region.


The outbreaks highlighted the vulnerability of 
Pacific Island sub-region to imported measles virus 
and to mount coordinated and capable responses 
to suspected and confirmed measles cases.


PERSPECTIVES: MOVING TOWARDS E-HEALTH


In the Western Pacific Region several countries 
made progress towards establishing an electronic 
immunization registry (EIR). Australia, New Zealand 
and Republic of Korea have long standing and very 
proficient national EIRs, laying the path in the region 
on improving immunization data management. 
Since 2015, a national EIR has been established 
in Samoa, Mongolia and Vietnam; all countries 
are taking steps to improve the quality and/or 
use of information entered in their EIRs. China 
conducted a data consultation and follow-up 
activities to improve use of data from EIRs used 
in most of the provinces at service delivery level. 
A feasibility assessment for implementation of EIR 
was conducted in Lao PDR and is being planned in 
Cambodia to identify a roadmap to move towards 
EIR implementation through solutions suitable to 
the context and sustainable. A strong coordination 
and engagement with stakeholders involved in 
eHealth and IT infrastructure management, birth 
registration or civil registration, would enable further 
progress in establishing EIR in the Western Pacific 
Region countries and this aspect is addressed by 
the Regional Strategic Framework for VPDs and 
Immunization, 2021-2030.


The Western Pacific Region is moving towards 
comprehensive VPD surveillance, to foster 
optimization of use of resources for surveillance 
and integration of its functions as suitable to the 
country context. Following VPD surveillance reviews, 
linkage between epidemiological and laboratory 
surveillance data was identified as a common 
problem across multiple countries in the Western 
Pacific Region, limiting usefulness, timeliness and 
reliability of surveillance data. The WHO office for 
the Western Pacific region (WPRO) developed web-
based data management tools to support data 
linkage for measles and rubella, polio/AFP and 
rotavirus surveillance; as of June 2020, the number of 
countries which are planned to use these tools are 4 
for measles/rubella, 9 for AFP/polio, and 3 for rotavirus.


VPD surveillance in the Western Pacific Region 
countries has already various degrees of integration 
between different VPDs and other communicable 
diseases. To document the status of VPD surveillance 
in the region and highlight challenges, successful 
practices and innovations, WPRO and the US 
CDC wrote a report which includes f indings 
from published and grey literature review and 
country case-studies on different aspects of VPD 
surveillance integration.1


CONCLUSION


The Western Pacific Region is making a steady 
progress towards achieving global and regional 
immunization goals specified in both GVAP and 
the Regional Framework. All countries and areas 
of the Region have been heavily engaged in the 
regional polio eradication, measles elimination and 
accelerated hepatitis B control. While celebrating 
many achievements, the region continues to 
challenge by uneven immunization coverage 
that results in VPD outbreaks and emerging new 
diseases including COVID-19. The region needs 
to reshape addressing changing epidemiology 
of VPDs and new diseases through expanding 
immunization delivery beyond childhood to 
maximize the benefits of newer vaccines for all 
age groups and to protect special at-risk groups. 


Having a stronger immunization system at country 
level to prevent resurgence of VPDs by closing 
existing population immunization gaps is essentially 
necessary for the future towards the healthiest and 
safest region.


The WPRO has drafted the Regional Strategic 
Framework for Vaccine-Preventable Diseases and 
immunization in the Western Pacific 2021-2030. 
It is based on lessons identified in implementation 
of GVAP and Regional Framework in the Western 
Pacific Region and taking into the account the 
needs to further reduce the burdens of VPDs in the 
next decades through maximizing potentials and 
benefits of vaccines and immunization in line with 
the ‘Global Immunization Agenda 2030’.
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2 using indicators as given in the Regional Framework


Annex 1: Summary of RVAPw Progress towards the Regional Framework 
immunization goals


Immunization 
goal


Indicators and targets2 Regional progress as of 31 May 2020


1. Sustaining 
polio-free 
status


Sustain regional polio free 
status until global certification.


On track


Ensure timely detection and 
response to any wild, vaccine-
related and Sabin polioviruses.


On track


Eliminate vaccine-derived 
poliovirus (VDPV) risk by 
introducing in OPV-using 
countries at least one dose of 
IPV by end-2015 and withdraw 
the type 2 component of 
trivalent OPV by April 2016.


Achieved
Remaining countries, Viet Nam and Mongolia, introduced 
one dose of IPV in September 2018 and April 2019 
respectively.


Initiate and implement phases 
of the poliovirus laboratory 
containment.


In progress /Slow progress
Certification of containment of poliovirus essential 
facilities (PEFs) has been initiated in two out of five 
countries in the Region that will have PEFs: Republic 
of Korea (1 PEF) and Japan (6 PEFs) have received 
Certification of Participation (CP) to start formal process of 
certification. However Australia, China and Viet Nam have 
not yet started the certification process.
Implementation of Phase I of GAPIII for identification 
of Sabin 2 polioviruses has started in April 2018 with 
publication of WHO guidance document to identify 
poliovirus potentially infectious materials that may 
contain Sabin type 2 polioviruses in non-polio laboratories. 
The deadline to complete the phase 1 was December 2018 
but many countries have not yet completed their national 
inventories due to lack of resources and large number of 
facilities to survey.


2. Maternal 
and neonatal 
tetanus 
elimination


By 2015, achieve maternal and 
neonatal tetanus elimination 
in the Western Pacific Region, 
defined as <1 neonatal tetanus 
(NT) case/1000 live births in 
each district.


On track /In progress
PNG is the only remaining country in the region yet to 
achieve MNT elimination. TT SIA has been delayed in PNG, 
the first round of the campaign has been conducted in 
Jiwaka, Madang and Hela provinces. Other identified risk 
provinces have not completed the TT SIA.


Maintain elimination in every 
country and area (based on 
annual WHO/UNICEF District 
Data Spreadsheet).


On track
NT cases, TT coverage and other indicators are reported 
on regular basis to national level and in the Joint WHO/
UNICEF Reporting Form.
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Immunization 
goal


Indicators and targets2 Regional progress as of 31 May 2020


3. Measles 
elimination


By 2012, the Western Pacific 
Region should eliminate 
measles.


Delayed
In 2012, the Western Pacific Region achieved historically 
low measles incidence. However, the region-wide measles 
resurgence was experienced in 2013-2016. In 2017, another 
historical low was achieved. Despite a global measles 
resurgence during 2018—2019, including major outbreaks 
in Philippines, New Zealand, and Samoa, and an increased 
rate of measles virus importation, most countries and 
areas have sustained low incidence and have successfully 
prevented widespread transmission after import-related 
outbreaks.


National Verification 
Committees (NVCs) should 
annually submit progress 
reports to the Regional 
Verification Commission 
describing progress towards 
measles elimination


On track
Since 2013, NVCs started submission of progress reports 
and for the 8th RVC meeting in September 2019, all NVCs 
of 16 countries and areas in the Western Pacific Region, 
and the Sub Regional Verification Committee for the 
Pacific (representing 21 countries and areas) submitted 
progress reports.


4. Accelerated 
control of 
hepatitis B


Reduce the seroprevalence of 
chronic hepatitis B infection, 
measured through hepatitis B 
surface antigen (HBsAg), to less 
than 1% in 5-year-old children 
by 2017.
[Note: In 2016, the WHA 
adopted WHO’s Global Health 
Sector Strategy on Viral 
Hepatitis, calling to eliminate 
viral hepatitis as a public health 
threat by 2030 by decreasing 
the HBsAg prevalence in 
children to 0.1% by 2030]


On track
As of 2019, 21 countries and areas in the Region have 
been verified as achieving HBsAg seroprevalence of <1% 
in 5-year-old children and 3 additional countries and one 
area have conducted serosurveys which have showed that 
HBsAg seroprevalence in 5-year-old children is <1%.


5. Rubella 
elimination


All Member States that have 
not yet introduced RCV in 
their routine immunization 
programmes should do so as 
soon as possible.


On track
Before 2017, all countries and areas had introduced RVC 
into the national immunization programme.


Rubella case-based data 
should be submitted to the 
WPRO for the Western Pacific.


On track
All of 36 countries and areas in the Western Pacific Region 
have developed and run rubella case-based surveillance. 
33 out of 36 countries and areas in the Region submit 
rubella case-based data to WPRO.


6. 
Introduction 
of new 
vaccines


All low- and middle-income 
countries introduce one or 
more new vaccines during 2010 
to 2020.


On track
Of 18 MICs (10 are lower middle-income), two (one LMIC 
and one UMIC) had introduced all new vaccines (Hib, HPV, 
PCV and rotavirus vaccines) by 2010.
Of the 16 countries that had not introduced all 4 vaccines 
before 2010, 11 (69%) countries introduced at least one of 
these new vaccines during 2010-2019; all 9 (100%) LMICs 
and 2 (29%) countries of 7 UMICs introduced at least one 
these new vaccines during 2010-2019.
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Immunization 
goal


Indicators and targets2 Regional progress as of 31 May 2020


7. Meeting 
regional 
vaccination 
coverage 
targets


Reach >95% national coverage 
for all vaccines used in the 
national immunization 
programmes, unless otherwise 
recommended, by 2020.


In progress
While the WP Region as whole has achieved 95.6% DTP3 
coverage, there are disparities among countries.
17 of 36 countries and areas have achieved national 
coverage of ≥95% DTP3 (regional target) in 2019, 
and 24 countries achieved ≥ 90% national coverage (GVAP 
target).


Reach >90% coverage in 
every district or equivalent 
administrative unit for 
all vaccines used in the 
national immunization 
programmes, unless otherwise 
recommended, by 2020.


Slow progress
12 countries and areas have achieved DTP3 coverage ≥90% 
in all districts.
14 countries and areas have reached ≥ 90% national DTP3 
coverage with all districts ≥80%, which is the GVAP target 
and showing that disparities at subnational level are still 
existing


8. Accelerated 
control of 
Japanese 
encephalitis 
(JE)


Accelerate the control of JE by 
extending vaccination to all JE 
risk areas where JE incidence 
exceeds very low levels.


On track
10 of 12 countries with endemic JE transmission have 
introduced JE vaccine in some (Malaysia) or all (Australia, 
Cambodia, China, Japan, Lao PDR, Republic of Korea and 
Viet Nam) JE risk areas or have very low levels of disease 
without vaccination (Brunei-Darussalam; Singapore). Of the 
two remaining countries with JE virus transmission risk, 
Philippines initiated a subnational JE vaccination campaign 
in February 2019 and will consider whether to introduce JE 
vaccine into the routine immunization schedule by 2021. 
PNG is continuing to assess its JE burden after which it will 
decide about if and when to introduce JE vaccine.


Reach regional vaccination 
coverage targets with the 
primary series of JE vaccine 
in routine immunization 
programmes, and ≥90% 
coverage for a primary series 
of JE vaccine among children 
under 15 years old in each 
country’s JE risk area overall, 
by a year to be determined.


On track
Of the 8 countries in the Region that have JE virus 
transmission risk and which have introduced JE vaccine, 
7 reported JE vaccination first dose coverage in the 2017 
JRF – 5 of these countries use live attenuated JE vaccine, 
for which only one dose is recommended by WHO. 
Median coverage for the primary series for the 4 countries 
was ≥96% (range 81.2 – 116.4%). At the 2016 TAG meeting, 
an intermediate target for Member States that do not 
have high-quality JE surveillance was recommended: 
coverage of ≥95% with primary JE vaccine series among 
the targeted population (typically children <15 years old) 
in affected areas (national and subnational): ≥95% with 
primary series among children <15 years. At the Second JE 
Consultation on Accelerated Control of JE in the Western 
Pacific Region, held in Manila in May 2018, 2030 was 
proposed as the year to achieve this target.


Consider an incidence target 
of less than 0.5 per 100 000 
children under 15 years old in 
every national or subnational 
JE risk area, by a year to be 
determined.


In progress
At the 2016 TAG meeting, an incidence target of <0.5 cases 
per 100,000 in the target population (typically children 
<15 years old) in affected areas (national and subnational) 
was recommended. At the Second JE Consultation on 
Accelerated Control of JE in the Western Pacific Region, 
held in Manila in May 2018, 2030 was proposed as the year 
to achieve this target.


*Note: There is no JRF data from Pitcairn Islands and thus excluded from the denominator
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Annex 2: Regional focus on the Covid-19 pandemic


In early January 2020, a novel coronavirus disease 
2019 (COVID-19) caused by SARS-CoV-2 virus was 
identified from a cluster of pneumonia cases in 
China. Since then, COVID-19 has rapidly spread to 
other countries and regions and now the pandemic 


is affecting many countries globally. In the Western 
Pacific Region, a total of 19 out of 37 countries and 
areas have reported confirmed 247,491 COVID-19 
cases and 7,814 deaths by 15 July 2020.


Figure 1: Epidemic curve of COVID-19 cases in 7 countries with large number of cases in the Western 
Pacific Region


(as of 15 July 2020): Excluding clinically-diagnosed cases in China


All countries have initiated measures to contain 
and mitigate transmission and reduce the impact 
of the outbreak on health-care systems. In the 
Western Pacific Region, countries and areas have 
posed travel restrictions, implemented physical 
distancing measures and other non-pharmaceutical 
interventions (NPIs) to prevent the further spread. 
Several countries and areas which have been 
reporting low case numbers or no reported cases 
are starting to lift their quarantine measures and 
movement restrictions.


Impacts on Immunization Programme


Routine immunization (RI) is disrupted due to both 
COVID-19 related burden on the health system and 
strict travel and movement restrictions. In some 
countries, RI was temporarily suspended or delayed. 
Even where health workers continued providing 
RI, movement restriction and the fear of COVID-19 
spread affected the public demand. Some health 


workers have expressed concerns to provide the RI, 
particularly where Personal Protective Equipment 
(PPE) supply was limited. Mass immunization 
campaigns are deferred. Philippines and Malaysia 
experienced emergence and circulation of VDPVs 
in 2019-2020 and reactive immunization campaigns 
were ongoing when the epidemic commenced. 
Considering the high risk and the impact of cVDPV1 
circulation, Malaysia has proceeded with its bOPV 
campaign in limited high-risk area, but the mOPV 
campaign is yet to be launched. In Philippines all 
the campaigns are put on hold and implementation 
guidelines are under development. Due to school 
closure, school-based immunization activities were 
also suspended. Outreach services are hindered 
by movement restriction and shortage of health 
workforces, leaving hard-to-reach populations 
unimmunized. All of these will contribute to a 
considerable decline in immunization coverage 
and increasing immunity gaps. The reporting rate 
also declined in some countries, making it difficult 
to grasp the true impact of the epidemic towards RI.
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Figure 2: DTP3 and MCV1 number of vaccinations, January to April 2019 vs� 2020
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The domestic and international border closures 
lessened the risk of importation of the diseases. 
Although none of the countries reported immediate 
stockout of routine vaccines, but it can potentially 
affect the supply for vaccines and logistics when 
immunization activities are resumed.


Impacts on VPD Surveillance


VPD surveillance is affected with COVID-19 
pandemic and response as the surveillance staff 
in both national, subnational and service delivery 
levels are mobilized full time or part-time in to 
COVID-19 response. In most countries, the reduced 
flow of patients in the facilities showed a decline 
of reporting rates for AFP and acute fever and 
rash (AFR), which indicated the lower sensitivity 
and possible undiscovered cases. The transport 
movement restrictions are posing difficulties on 
the collection of samples and transportation to 


the national and regional reference laboratories, 
affecting the sample quality and delaying response.


Country Responses


All countries and areas in the Western Pacific 
Region have proactively responded to sustaining 
immunization as a core public health service, 
where feasible. National authorities are 
continuously monitor the dynamics of COVID-19 
and immunization delivery strategies have been 
modified and adapted to endure safety of health 
workers, caregivers and the community. Guides on 
immunization service delivery considering country 
COVID-19 situation, particularly on; re arranging 
fixed sites and outreach, continue with BCG and 
HepB BD vaccination at hospitals, and preparing 
for catch-up and supplementary immunization 
activities when situation is favourable. 


COVID-19 Awareness during immunization, Cambodia Social Distance at immunization clinic, Philippines


Credit: Ministries of Health - Cambodia and Philippines


WHO Response


The WHO is working with countries across the 
regions, analyzing the latest data and science, 
informing and engaging the public, providing 
updates on the current situation, coordinating with 
partners, distributing life-saving supplies, advancing 
preparedness and strengthening health systems. 
The Regional Office has developed the ‘Regional 
Action Plan for Immunization Programme and 
VPD Surveillance in WP Pacific 2020-2021 during 
the COVID-19 Pandemic’ and it is supported by the 
regional TAG on Immunization and VPD. This regional 
action plan aims to provide interim technical 
guidance for better planning, preparedness and 
implementation of activities depending on the 
local COVID-19 transmission scenario of either high 
or/and low transmission status. Focus areas are: 


(i) RI including fixed sites, outreach, SIAs, school-
based immunization, periodic intensification of 
RI, ensuring vaccine supply and other logistics; (ii) 
laboratory supported VPD surveillance, possibly 
leveraging ongoing COVID-19 surveillance efforts; 
and (iii) re-establishing community demand. It’s 
also highlighted importance of ensuring safety 
and health of staff, recipients and community 
through strict adaptation of infection control 
practices. The COVID-19 related situation varies 
largely between the countries, and the decision 
makers in the country are expected to refer to this 
document and adjust / modify recommended 
activities to their specific context, for a feasible and 
sustainable response in sustaining immunization 
and surveillance of VPDs, particularly those which 
are outbreak-prone.
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For more information, contact:


World Health Organization
Department of Immunization, Vaccines and Biologicals
1211 Geneva 27
Switzerland


E-mail: vaccines@who�int
Web: www.who.int/immunization/global_vaccine_action_plan/en/
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browser


WHO Global Invasive Bacterial Vaccine-Preventable
Disease and Rotavirus and Pediatric Diarrhea


Surveillance Networks Bulletin


Dear Colleagues,


We are pleased to share the latest bulletin of the World Health Organization (WHO)-
coordinated Global Rotavirus and Invasive Bacterial Vaccine-Preventable Disease (IB-
VPD) Surveillance Networks. This bulletin reports the most up-to-date global surveillance
data reported to WHO on pediatric diarrhea, meningitis, and pneumonia from the calendar
year of 2018. 


In this edition, we would like to highlight the Global Rotavirus and Pediatric Diarrhea
Surveillance Network Meeting meeting that was held from 18-21 November 2019 at Rio de
Janeiro, Brazil. Global and regional reference laboratories, global partners, donors and
WHO convened to review the current progress and future directions of the surveillance
networks. 


If you have trouble viewing the graphics in this bulletin, please open the bulletin in your
browser or change your settings to allow image download (instructions here). Please
forward the bulletin to other interested parties or share on social media. We appreciate
feedback on the bulletin, and you can subscribe or unsubscribe using the link at the
bottom. We also welcome new countries who would like to join the network.


Thank you to everyone from staff at the sentinel surveillance hospitals to the country,
regional and global partners who make this surveillance possible.


We hope you enjoy the bulletin!


The WHO Global Rotavirus and IB-VPD Surveillance Team
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Global Rotavirus Surveillance Network


In 2018, the WHO Global Rotavirus Surveillance Network had data reported from 55
Member States.


Figure 1: WHO Member States that reported data to the Global Rotavirus
Surveillance Network, 2018


Graph 1. Rotavirus positivity among samples tested from children <5 years of age
enrolled in the Global Rotavirus Surveillance Network and meeting the case


definition for acute gastroenteritis, by WHO Region, 2018*
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Graph 2. Rotavirus positivity among samples tested from children <5 years of age
enrolled in the Global Rotavirus Surveillance Network, by Country, 2018*


* Graphs 1 & 2 include sites/countries meeting these performance criteria:


Sentinel sites must report cases for at least 10 months of the year 2018 (including zero reporting, if
reported to WHO)
Countries must report a minimum of 80 cases (all sites combined) in 2018 unless rotavirus vaccine
was introduced in the country prior to 2018 (i.e., in 2016 or earlier).


Graph 3. Genotype distribution of selected samples tested positive for rotavirus by
WHO Region, 2018


 


Update on the 2018 Rotavirus External Quality Assessment of
Laboratory Performance


Among the rotavirus laboratories that participated in the external quality assessment (EQA)
exercise in 2018, 106 of the 108 laboratories (98%) passed the enzyme immunoassay
(EIA) exercise to identify rotavirus. Among the laboratories that have genotyping
capacities, 54 of the 57 laboratories (95%) passed the genotyping exercise. The rotavirus
proficiency testing panels consisted of lyophilized, non-infectious samples. Year by year,
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there has been a significant amount of improvement in the laboratories' capacities in EIA
and genotyping for rotavirus. 


Update on the 2018 Global Pediatric Diarrheal Surveillance


Figure 2: WHO Member States and laboratories that are participating in the Global
Pediatric Diarrheal Surveillance, 2018


Established by WHO, the Global Rotavirus Surveillance Network aims to assess the
burden and vaccine impact of severe rotavirus disease in hospitalized young children.
WHO, Member States and main technical partners, the U.S. Centers for Disease Control
and Prevention (CDC) and the University of Virginia (UVA), have contributed in leveraging
the Global Rotavirus Surveillance Network to establish the Global Pediatric Diarrhea
Surveillance (GPDS) network to further study the etiology of diarrhea among hospitalized
children under 5 years of age by using a molecular diagnostic technology called TaqMan
Array Card (TAC) singleplex real-time PCR that simultaneously detects more than 20
enteric pathogens.


Twenty-nine countries worldwide shown in Figure 2 with high performing surveillance are
part of GPDS and are contributing to gathering important global data that will provide for
many countries first ever estimates of pathogen specific diarrhea related to hospitalizations
among children under 5 years. These data will contribute to a better estimation of
pathogen-specific disease burden among young children with severe diarrhea and improve
our understanding of the main causes of diarrhea among this age group. These data on
the burden of pediatric diarrhea will not only be important to monitor the success of
rotavirus vaccination but will also provide evidence for the role of additional enteric
vaccines that are currently in development, such as ETEC, Shigella and norovirus.


In countries that have introduced rotavirus vaccine, surveillance of children hospitalized
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with diarrhea has shown a decline of rotavirus prevalence of 40%. The causes of diarrhea
in GPDS, based on the testing completed from 2017 to 2018, are shown in Graph 4.
Despite the dramatic decline in rotavirus disease due to use of rotavirus vaccine, rotavirus
remains the leading cause of diarrhea requiring hospitalization in children under 5, though
there is variation country by country. After rotavirus, there are three pathogens with a
similar burden: Shigella, adenovirus, and norovirus. Analysis is ongoing to further define
the etiology by region and country.


Graph 4. Attributable fractions of enteric pathogens detected by pediatric cases of
diarrhea under the age of 5 in GPDS, 2017-2018


2019 Global Rotavirus and Pediatric Diarrhea Surveillance
Network Meeting
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Meeting photo with WHO Headquarters, WHO Regions, Regional Reference
Laboratories, Global Reference Laboratory, partners, and donors at Rio de Janeiro,


Brazil, November 2019. 


The 2019 Global Rotavirus and Pediatric Diarrhea Surveillance Network Meeting was held


from the 18th to 21st of November in Rio de Janeiro, Brazil. Sixty-five participants attended
the meeting, including WHO headquarters, regional, and country staff, and partners of the
network.
 
The first day of the meeting consisted of a session with WHO headquarters and PAHO to
discuss PAHO-specific updates and small group discussions with representatives from the
six PAHO countries that are part of Global Pediatric Diarrhea Surveillance (GPDS) and
from the Regional Reference Laboratories in Brazil and CDC. Day two presentations and
discussions covered site performance and assessment tools, laboratory quality assurance
and control systems, data management, new rotavirus vaccines, vaccine impact studies,
and the full value of vaccines assessment (FVVA). Day three presentations and
discussions covered new TAC cards and TAC validation, poliovirus containment in stool
samples, norovirus genotyping, potential need and use of controls, updates on the WHO
Enterics Burden Working Group, factors associated with diarrheal mortality, and mortality
burden estimates.


Data from the Global Rotavirus Surveillance Network and GPDS are being used to assess
etiology of pathogens causing diarrheal disease and factors associated with diarrheal
deaths. Rotavirus remains the leading cause of severe pediatric diarrhea in all WHO
Regions, with Shigella, adenovirus, and norovirus as the next leading etiologies. Diarrheal


6.8_Rota


SAGE October 2020 meeting



https://gallery.mailchimp.com/920b793663d2f2d5f22813b38/_compresseds/42051f61-fbc2-4521-9712-1c5ad3965080.jpg





9/8/2020 WHO IB-VPD and Rotavirus Surveillance Bulletin - February 2020


https://mailchi.mp/d61958d8bbd1/who-ib-vpd-and-rotavirus-surveillance-bulletin-june-4779233?e=[UNIQID] 8/12


mortality is primarily in the African Region and is primarily due to rotavirus. Studies are on-
going to assess rotavirus vaccine impact as well as evaluation of two new rotavirus
vaccines. WHO will continue to support all participating countries to improve the quality of
their surveillance and will use data from the network to answer important public health
questions on pediatric diarrheal disease.


Global Invasive Bacterial Vaccine-
Preventable Disease Surveillance Network


In 2018, the WHO Global Invasive Bacterial Vaccine-Preventable Disease (IB-VPD)
Surveillance Network had data reported from 51 Member States. 


Figure 3: WHO Member States that reported data to the Global Invasive Bacterial
Vaccine-Preventable Disease Surveillance Network, 2018
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Graph 5. Number of children <5 years of age enrolled in the Global IB-VPD
Surveillance Network meeting the case definition for suspect meningitis, pneumonia


and sepsis by WHO Region, 2018


Graph 6. Distribution of pathogens detected by culture, polymerase chain reaction or
rapid diagnostic test in children <5 years of age enrolled in the Global IB-VPD


Surveillance Network by Region, 2018**
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Graph 7. Number of pathogens detected by culture, polymerase chain reaction or
rapid diagnostic test in children <5 years of age enrolled in the Global IB-VPD


Surveillance Network by country, 2018**


** Graphs 6 & 7 include sites/countries meeting these performance criteria:


Sentinel sites must report cases for at least 10 months of the year 2018 (including zero reporting, if
reported to WHO)
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Tier 1 countries (conducting meningitis surveillance only) and Tier 2 countries (also conducting
pneumonia/sepsis surveillance) must report respectively a minimum of 80 and 400 cases (all sites
combined) in 2018 unless the pneumococcal conjugate vaccine was introduced in the country prior
to 2018 (i.e., in 2017 or earlier).


Graph 8. Serotype distribution of selected samples tested positive for Streptococcus
pneumoniae by WHO Region, 2016-2018***


*** Graph 8 includes reported serotype data from countries that have and have not universally introduced
the pnuemococcal conjugate vaccine in 2016-2018.


Update on the 2018 IB-VPD External Quality Assessment of
Laboratory Performance


In 2018, 80% (n=95) of the 119 participating IB-VPD laboratories passed the EQA,
including the regional reference laboratories (RRLs), national laboratories (NLs) and
sentinel site laboratories (SSLs). All laboratories were evaluated for pathogen identification
by testing on viable bacterial cultures. For NLs and RRLs with molecular testing capacities,
they were also tested on their ability in serotyping/serogrouping the bacterial pathogens
using PCR on simulated clinical samples of cerebrospinal fluid (CSF). In addition to the IB-
VPD laboratories, an additional 13 laboratories participated in the EQA from the Meningitis
African Network (MenAfriNet) and WHO Collaborating Centers for meningitis. The
performance of these laboratories was evaluated separately particularly on their
performance in detecting and serogrouping Neisseria meningitidis. 
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All laboratories received an individual report with a global report that provided an
evaluation of their performance as well as a comparison to other laboratories. The
laboratories that had difficulties in passing the EQA have been followed up to implement
corrective actions and improve performance.


EQA continues to be a critical tool in highlighting the gaps and weaknesses in each
participating laboratory. Furthermore, the EQA program is a key component of quality
assurance systems to monitor and evaluate laboratory data collected through invasive
bacterial disease surveillance.
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More Information


Surveillance Network


IB-VPD Disease and Vaccine


IB-VPD Laboratory Network


Immunization Data


RV Disease and Vaccine


RV Laboratory Network


Please contact us at vpdata@who.int or reply to this email for questions and feedback on the
bulletin. Feel free to share with colleagues, friends and on social media!
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Global Advisory Committee 
on Vaccine Safety, 
4–5 December 2019
The Global Advisory Committee on 
Vaccine Safety (GACVS), an independent 
expert clinical and scientific advisory 
body, provides WHO with scientifically 
rigorous advice on vaccine safety issues of 
potential global importance.1 GACVS held 
its 41st meeting in Geneva, Switzerland, on 
4–5 December 2019.2 The Committee 
examined data on the safety of vaccines 
against rotavirus, Ebola virus and human 
papilloma viruses. It also reviewed 
2 generic issues: updating of the global 
vaccine safety strategy and case reviews of 
communications on vaccine safety.


Safety of RotaTeq™ in sub-Saharan 
Africa and of RotaVac™ in India 
The occurrence and diagnosis of intussus-
ception varies by geographical region. 
Age-specific incidence is characterized by 
a sharp increase during the first 6 months 
of life, which coincides with the age at 
which most primary vaccines, including 
rotavirus vaccine (RVV), are administered. 
Currently, 4 WHO-pre-qualified RVVs are 
available. The purpose of the session was 
to review data on the safety of RotaTeq™ 
in 5 sub-Saharan African countries and of 
RotaVac™ in parts of India and to examine 
baseline data from a nationwide network 
in India of active surveillance for intus-
susception following vaccination. 


1 See No. 41, 1999, pp. 337–338.
2 GACVS invited additional experts to present and discuss evi-


dence related to particular topics. These experts were affiliated 
with: Crozet BioPharma LLC, Devens (MA), USA; Task Force for 
Global Health, Decatur (GA), USA; Paul-Ehrlich-Institut, Langen, 
Germany; National Institute of Allergy and Infectious Diseases, 
Bethesda (MD), USA; University of Jordan, Amman, Jordan; 
Johns Hopkins Bloomberg School of Public Health, Baltimore 
(MD), USA; Centers for Disease Control and Prevention, Atlanta 
(GA), USA; and Janssen Pharmaceutica, Bersee, Belgium.


Comité consultatif mondial 
pour la sécurité des vaccins, 
4-5 décembre 2019
Le Comité consultatif mondial pour la sécurité 
des vaccins (GACVS) est un organe consultatif 
indépendant composé d’experts cliniques et 
scientifiques qui fournissent à l’OMS des 
conseils d’une grande rigueur scientifique sur 
des problèmes de sécurité des vaccins suscep-
tibles d’avoir une portée mondiale.1 Le GACVS 
a tenu sa 41e réunion à Genève (Suisse) les 4 et 
5 décembre 2019,2 au cours de laquelle il a 
examiné les données sur la sécurité des vaccins 
contre le rotavirus, le virus Ebola et le papil-
lomavirus humain. Il a également abordé 
2 questions génériques: la mise à jour de la 
stratégie mondiale pour la sécurité des vaccins 
et une étude de cas relative à la communica-
tion sur la sécurité des vaccins.


Sécurité du RotaTeq™ en Afrique  
subsaharienne et du RotaVac™ en Inde
La fréquence et le diagnostic de l’invagination 
intestinale varient selon la région géogra-
phique. L’incidence par âge est caractérisée 
par une forte augmentation au cours des 
6 premiers mois de la vie, qui coïncide avec 
l’âge auquel la plupart des principaux vaccins, 
y compris le vaccin antirotavirus, sont admi-
nistrés. Actuellement, 4 vaccins antirotavirus 
préqualifiés par l’OMS sont disponibles. L’ob-
jectif de cette session était d’examiner les 
données sur la sécurité du RotaTeq™ dans 
5 pays d’Afrique subsaharienne et du Rota-
Vac™ dans certaines régions de l’Inde et 
d’examiner les données de référence d’un 
réseau national de surveillance active de  
l’invagination après la vaccination en Inde. 


1 Voir No 41, 1999, pp. 337-338.
2 Le GACVS a invité d’autres experts à présenter et à analyser les don-


nées relatives à des sujets particuliers. Ces experts étaient affiliés aux 
organismes suivants: Crozet BioPharma LLC, Devens, MA (États-
Unis); Task Force for Global Health, Decatur, GA (États-Unis); Paul-
Ehrlich-Institut, Langen (Allemagne); National Institute of Allergy 
and Infectious Diseases, Bethesda, MD (États-Unis); Université de 
Jordanie, Amman (Jordanie); Johns Hopkins Bloomberg School of 
Public Health, Baltimore, MD (États-Unis); Centers for Disease 
Control and Prevention, Atlanta, GA (États-Unis); et Janssen Pharma-
ceutica, Bersee (Belgique).


6.3_Rota


SAGE October 2020 meeting



http://www.who.int/wer





26 WEEKLY EPIDEMIOLOGICAL RECORD, NO 4, 24 JANUARY 2020


Experience in 5 sub-Saharan African countries
The African Intussusception Surveillance Network was 
formally established in 2014 to monitor the risk of 
intussusception with 2 vaccines introduced in the 
region, Rotarix™ and RotaTeq™. Use of a common 
protocol at all sites in all countries allowed pooling of 
data for analysis. GACVS previously reviewed findings 
related to Rotarix™.3 The 5 countries that have used 
RotaTeq™ are Burkina Faso, Côte d’Ivoire, Gambia, Mali 
and Rwanda. Infants with onset of symptoms of intus-
susception between the ages of 28 and 245 days (4 weeks 
to 8 months) were included between October 2012 and 
October 2019. The surveillance period varied by coun-
try, according to the date of introduction of the vaccine 
and when the country joined the network. Similarly, the 
end of the surveillance period was based on when it 
switched vaccine type or last submitted information to 
the database. The dates of vaccination against rotavirus 
were obtained from vaccine cards or medical or clinical 
records. There were 1–5 sites in each participating coun-
try. Altogether, 275 cases of intussusception were 
included in the self-controlled case series (SCCS) analy-
sis, with 82 (30%) from Burkina Faso, 36 (13%) from 
Côte d’Ivoire, 2 (1%) from Gambia, 102 (37%) from Mali 
and 53 (19%) from Rwanda. The relative incidence of 
intussusception during days 1–7 was 4.11 (95% confi-
dence interval 0.79–11.52) after dose 1, 0 after dose 2 
and 0.86 (95% confidence interval 0.28–1.92) after 
dose 3. The non-statistically significant increase in risk 
of intussusception during the first 7 days after dose 1 
as compared with the period ≥ 28 days is consistent 
with findings from other parts of the world.4 The analy-
sis was conducted before the expected case sample size 
was reached, because RotaTeq™ will no longer be 
supplied to countries considered eligible by Gavi, the 
Vaccine Alliance (Gavi). As different products will 
be used in the future, continued active surveillance is 
desirable to monitor the product-specific risk.


Risk of intussusception with RotaVac™ in India


RotaVac™ was introduced into India’s Universal Immu-
nization Programme in phases, beginning with 4 states 
in 2016. Three doses of vaccine are recommended, at 6, 
10 and 14 weeks of age; the first dose can be given up 
to 1 year of age. Active sentinel surveillance was esta-
blished in 28 hospitals in 9 states. The analysis was based 
on cases that met the Brighton Collaboration definition 
of level 1 of diagnostic certainty. Clinical features, date 
of symptom onset, mode of treatment, socio-demo-
graphic characteristics, an ultrasound report and image, 
hospital procedure and treatment notes were recorded. 
The vaccination status of infants was verified from vacci-
nation cards and registers of workers in rural child care 
centres. SCCS analysis was conducted to determine 
whether there was an association between oral rotavirus 
vaccination and intussusception in 589 children with 
ascertained vaccination status (0, 1, 2 or 3 doses of 


3 See No. 3, 2018, pp. 19–21.
4 See No. 6, 2012, pp. 54–56.


Expérience dans 5 pays d’Afrique subsaharienne
Le Réseau africain de surveillance de l’invagination intestinale 
a été officiellement créé en 2014 pour surveiller le risque d’in-
vagination avec 2 vaccins introduits dans la Région, Rotarix™ 
et RotaTeq™. L’utilisation d’un protocole commun à tous les 
sites dans tous les pays a permis de regrouper les données pour 
les analyser. Le GACVS a déjà examiné les données relatives au 
Rotarix™.3 Les 5 pays qui ont utilisé le RotaTeq™ sont le 
Burkina Faso, la Côte d’Ivoire, la Gambie, le Mali et le Rwanda. 
Les nourrissons présentant des symptômes d’invagination à un 
âge compris entre 28 et 245 jours (de 4 semaines à 8 mois) ont 
été inclus entre octobre 2012 et octobre 2019. La période de 
surveillance variait selon les pays, en fonction de la date d’in-
troduction du vaccin et de la date d’adhésion du pays au réseau. 
De même, la fin de la période de surveillance était basée sur la 
date à laquelle le pays avait changé de type de vaccin ou sur 
la dernière information introduite dans la base de données. Les 
dates de vaccination contre le rotavirus ont été obtenues à 
partir des cartes de vaccination ou des dossiers médicaux ou 
cliniques. Il y avait 1 à 5 sites de surveillance dans chaque pays 
participant. Au total, 275 cas d’invagination intestinale ont été 
inclus dans l’analyse des séries de cas autocontrôlées (SCCS), 
dont 82 (30%) au Burkina Faso, 36 (13%) en Côte d’Ivoire, 
2 (1%) en Gambie, 102 (37%) au Mali et 53 (19%) au Rwanda. 
L’incidence relative de l’invagination entre le premier et le 
septième jour était de 4,11 (intervalle de confiance à 
95% = [0,79;11,52]) après la dose 1, de 0 après la dose 2 et de 
0,86 (intervalle de confiance à 95% = [0,28;1,92]) après la dose 
3. L’augmentation non statistiquement significative du risque 
d’invagination pendant les 7 premiers jours suivant la dose 1 
par rapport à la période ≥28 jours est cohérente avec les résul-
tats obtenus dans d’autres parties du monde.4 Cette analyse a 
été réalisée avant d’avoir atteint la taille prévue de l’échantillon 
de cas, car le RotaTeq™ ne sera plus fourni aux pays considérés 
comme éligibles par l’Alliance mondiale pour les vaccins et la 
vaccination (Alliance GAVI). Comme des produits différents 
seront utilisés à l’avenir, une surveillance active continue est 
souhaitable pour contrôler le risque spécifique à chaque produit.


Risque d’invagination intestinale avec le RotaVac™  
en Inde
Le RotaVac™ a été introduit dans le Programme de vaccination 
universelle de l’Inde par étapes, en commençant par 4 États en 
2016. Trois doses de vaccin sont recommandées, à l’âge de 6, 10 
et 14 semaines; la première dose peut être administrée jusqu’à 
l’âge de 1 an. Une surveillance sentinelle active a été mise en 
place dans 28 hôpitaux de 9 États. L’analyse portait sur les cas 
qui répondaient à la définition de la certitude diagnostique de 
niveau 1 établie par la Brighton Collaboration. Le tableau 
clinique, la date d’apparition des symptômes, le mode de trai-
tement, les caractéristiques sociodémographiques, un rapport 
et une image échographiques, la procédure hospitalière et les 
notes concernant le traitement ont été enregistrés. Le statut 
vaccinal des nourrissons a été vérifié à partir des cartes de 
vaccination et des registres des agents travaillant dans les 
centres de soins pédiatriques ruraux. Une analyse des SCCS a 
été effectuée pour déterminer s’il y avait un lien entre la vacci-
nation orale contre le rotavirus et l’invagination chez 589 enfants 


3 Voir No 3, 2018, pp. 19-21.
4 Voir No 6, 2012, pp. 54-56.
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RotaVac™). The incidence rate ratios for the first 7 days 
after doses 1, 2 and 3 as compared with the period from 
day 28 to 1 year of age were 0.83, 0.86 and 1.65, respec-
tively, none of which was statistically significantly 
different from no association. Similarly, no significant 
difference was found for the 8–21-day risk window after 
vaccination. 


Baseline data from 2010 to 2017 were also presented 
from an Indian nationwide network of tertiary care 
hospitals in 18 states. Most of the data were from a 
period before introduction of RVV. Data on intussuscep-
tion were collected for children aged <2 years. Over 75% 
of cases occurred before 12 months of age and the 
majority during the first 6 months. The numbers of 
cases were age-dependent, with a peak between 20 and 
35 weeks of age. The baseline hospitalization rates for 
intussusception (number of cases per 1000 paediatric 
surgical admissions) differed by region, with the highest 
in southern states and the lowest in western India. 


Conclusions and recommendation of  
the Committee
The incidence of intussusception varies by population 
and infant age. The data did not indicate a significantly 
higher risk of intussusception during the post-vaccina-
tion risk periods than in the reference period for either 
of the vaccines (RotaTeq™ and RotaVac™). Continued 
monitoring of the risk for intussusception associated 
with RVVs and comparisons of products in the same 
risk window are recommended when new RVVs are 
introduced into new populations. As common defini-
tions and protocols have been used, India may consider 
pooled analysis of their intussusception data to increase 
analytical power.


Safety of 2 Ebola virus vaccines


rVSV-ZEBOV vaccine
On 1 August 2018, the Ministry of Health of the Demo-
cratic Republic of the Congo (DRC) reported an 
outbreak of Ebola virus disease (EVD) in North Kivu 
province, which is continuing in eastern DRC, with a 
total of 3303 cases of EVD (3185 confirmed) and 
2199 deaths as of 24 November 2019.5 Merck’s rVSV-
ZEBOV-GP vaccine, which was recently conditionally 
approved by the European Commission and pre-quali-
fied by WHO, is used according to the SAGE recom-
mendation for expanded access in a ring vaccination 
strategy.6 GACVS was provided with information on 
safety from current vaccination work in the DRC and 
other WHO-sponsored studies. In DRC, about 


5 Ebola virus disease. Democratic Republic of the Congo. External situation report 69. 
Brazzaville; WHO Regional Office for Africa; 2019 (https://apps.who.int/iris/rest/
bitstreams/1261934/retrieve, accessed December 2019).


6 WHO Strategic Advisory Group of Experts (SAGE) on Immunization. Interim recom-
mendations on vaccination against Ebola virus disease (EVD). Geneva: World 
Health organization; 2019 (https://www.who.int/immunization/policy/position_pa-
pers/interim_ebola_recommendations_may_2019.pdf?ua=1, accessed December 
2019).


dont le statut vaccinal avait été déterminé (0, 1, 2 ou 3 doses 
de RotaVac™). Les ratios des taux d’incidence pour les 
7 premiers jours suivant l’administration des doses 1, 2 et 3 par 
rapport à la période allant du 28e jour à 1 an étaient de 0,83, 
0,86 et 1,65, respectivement, et aucun de ces ratios n’était statis-
tiquement différent de l’absence d’association. De même, aucune 
différence significative n’a été constatée pour la période de 
risque allant de 8 à 21 jours après la vaccination. 


Des données de référence de 2010 à 2017 provenant d’un réseau 
national indien d’hôpitaux de soins tertiaires dans 18 États ont 
également été présentées. La plupart des données provenaient 
d’une période antérieure à l’introduction du vaccin antirotavi-
rus. Les données sur l’invagination intestinale ont été recueillies 
pour les enfants âgés de <2 ans. Plus de 75% des cas sont surve-
nus avant l’âge de 12 mois et la majorité pendant les 6 premiers 
mois de vie. Le nombre de cas dépendait de l’âge, avec un pic 
chez les nourrissons âgés de 20 à 35 semaines. Les taux d’hos-
pitalisation de référence pour invagination intestinale (nombre 
de cas pour 1000 admissions en chirurgie pédiatrique) diffé-
raient selon les régions, les plus élevés étant enregistrés dans 
les États du sud et les plus faibles dans l’ouest de l’Inde. 


Conclusions et recommandation du Comité
L’incidence de l’invagination intestinale varie selon la popula-
tion et l’âge du nourrisson. Les données n’ont pas mis en 
évidence de risque d’invagination significativement plus élevé 
pendant les périodes de risque post-vaccinales que pendant la 
période de référence pour l’un ou l’autre des vaccins (RotaTeq™ 
et RotaVac™). Il est recommandé de continuer à surveiller le 
risque d’invagination associé aux vaccins antirotavirus et à 
comparer les produits sur la même période de risque lorsque 
de nouveaux vaccins sont introduits dans de nouvelles popula-
tions. Comme les définitions et les protocoles utilisés sont 
communs, l’Inde pourrait envisager une méta-analyse de ses 
données sur l’invagination afin d’augmenter la puissance analy-
tique de ses travaux.


Innocuité de 2 vaccins contre le virus Ebola


Vaccin rVSV-ZEBOV
Le 1er août 2018, le Ministère de la santé de la République démo-
cratique du Congo (RDC) a signalé une flambée épidémique de 
maladie à virus Ebola (MVE) dans la province du Nord-Kivu, 
qui se poursuit dans l’est de la RDC, avec un total de 3303 cas 
de MVE (3185 confirmés) et 2199 décès au 24 novembre 2019.5 
Le vaccin rVSV-ZEBOV-GP des laboratoires Merck, qui a récem-
ment été approuvé sous condition par la Commission euro-
péenne et préqualifié par l’OMS, est utilisé conformément à la 
recommandation du SAGE d’élargir l’accès au vaccin dans le 
contexte d’une stratégie de vaccination en anneau.6 Le GACVS 
a reçu des informations sur l’innocuité provenant des activités 
de vaccination en cours en RDC et d’autres études parrainées 
par l’OMS. En RDC, environ 250 000 personnes ont reçu une 


5 Ebola virus disease. Democratic Republic of the Congo. External situation report 69. Brazzaville, 
Bureau régional OMS de l’Afrique, 2019 (https://apps.who.int/iris/rest/bitstreams/1261934/re-
trieve, consulté en décembre 2019).


6 Groupe consultatif stratégique d’experts sur la vaccination (SAGE) de l’OMS. Recommandations 
provisoires sur la vaccination contre la maladie à virus Ebola (MVE). Genève: Organisation 
mondiale de la Santé, 2019 (https://www.who.int/immunization/policy/position_papers/inte-
rim_ebola_recommendations_may_2019.pdf?ua=1, consulté en décembre 2019).
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250 000 people received a single dose of the rVSV-
ZEBOV-GP vaccine under the expanded access protocol, 
including pregnant women and infants <1 year of age. 
Follow-up for solicited local and systemic adverse 
events (AEs) was done 30 min post-vaccination and on 
days 3 and 21. Phase 1 of the study was conducted from 
August 2018 to June 2019, when people were given 
5 x 107 plaque-forming units (PFU) of the vaccine. Phase 
2 was conducted between June and September 2019, 
when people received 2 x 107 PFU, i.e. an adjusted dose 
similar to that administered in a ring vaccination trial 
in Guinea in 2014–2015. The AEs that occurred in adults 
within the first 3 days post-vaccination (n= 121 770) 
given 5 x 107 PFU/dose in North Kivu were reported to 
be mild (>90%), headache, fatigue and arthralgia being 
the most commonly reported. 


AEs that occurred during the first 3 days in people given 
the vaccine in Uganda (n=8060), South Sudan (n=3048) 
and Rwanda (n=2732) and in adults 15–21 days post 
vaccination in the areas of Guinea forestière (n=1207), 
DRC Equateur (n=1535), Guinea Proches (n=2114), 
Uganda (n=8060), South Sudan (n=3048) and Rwanda 
(n=2732) were similar; however, follow-up and data 
collection in these regions varied. The most commonly 
recorded AEs during the first 3 days post-vaccination 
in children aged 6–17 years in DRC North Kivu 
(n=27 952), Guinea forestière (n=303) and DRC Equateur 
(n=205) were headache, fatigue and arthralgia. There 
were insufficient data on AEs in children aged 6–17 years 
during the 4–14-day and 15–21-day follow-up periods. 
AEs in children aged 1–5 years (n=10 731) in North Kivu 
had a similar profile. GACVS noted that the data 
recorded on AEs in children were insufficient, particu-
larly for those aged 6–11 months (n=1141) vaccinated 
with 2 x 107 PFU/dose; however, no overt safety concerns 
were identified. Solicited AEs were provided by 
1120 pregnant women who received 2 x 107 PFU of the 
vaccine in North Kivu. Arthralgia, diarrhoea, fatigue, 
headache, vomiting, injection site pain, muscle pain and 
myalgia were reported, which were mostly mild to 
moderate. Pregnancy outcomes were available for 
271 women, with 257 healthy births, 10 stillbirths and 
3 spontaneous abortions. There was 1 maternal death 
due to EVD. GACVS acknowledged the limitations in 
follow-up and data recording on safety because of the 
large number of people vaccinated under challenging 
operational conditions, and they applauded WHO’s 
work. GACVS noted that, overall, there appeared to be 
no new untoward AEs, and the safety data suggest that 
the vaccine is well tolerated by adults and children. The 
data presented confirmed the safety profile of the vaccine 
in people who participated in the Ebola ça Suffit trial. 


Ad26.ZEBOV/MVA-BN-Filo vaccine
Product characteristics and nonclinical and clinical data 
for the Ad26.ZEBOV/MVA-BN-Filo vaccine were reviewed 
in the context of the viral vector templates and clinical 


seule dose du vaccin rVSV-ZEBOV-GP dans le cadre du proto-
cole d’accès élargi, y compris des femmes enceintes et des nour-
rissons âgés de <1 an. Le suivi des manifestations indésirables 
locales et systémiques signalées sur demande a été effectué 
30 minutes après la vaccination et les jours 3 et 21. La phase 1 
de l’étude s’est déroulée d’août 2018 à juin 2019, lorsque les 
personnes ont reçu 5 x 107 unités formant plage (UFP) du 
vaccin. La phase 2 s’est déroulée entre juin et septembre 2019, 
lorsque les personnes ont reçu 2 x 107 UFP, soit une dose ajus-
tée similaire à celle administrée dans un essai de vaccination 
en anneau mené en Guinée en 2014-2015. Les manifestations 
indésirables qui sont survenues chez les adultes dans les 
3 premiers jours suivant la vaccination (n = 121 770) à la suite 
de l’administration de 5 x 107 UFP/dose au Nord-Kivu étaient 
des céphalées légères (>90%); la fatigue et l’arthralgie étaient 
les manifestations indésirables les plus souvent rapportées. 


Les manifestations indésirables qui sont survenues au cours des 
3 premiers jours chez les personnes ayant reçu le vaccin en 
Ouganda (n = 8060), au Soudan du Sud (n = 3048) et au Rwanda 
(n = 2732) et chez les adultes 15-21 jours après la vaccination 
dans les régions de la Guinée forestière (n = 1207), de la 
province de l’Équateur en RDC (n = 1535), de la Guinée Proches 
(n = 2114), de l’Ouganda (n = 8060), du Soudan du Sud 
(n = 3048) et du Rwanda (n = 2732) étaient similaires; cepen-
dant, le suivi et la collecte des données dans ces régions ont 
varié. Les manifestations indésirables les plus fréquemment 
enregistrées au cours des 3 premiers jours suivant la vaccina-
tion chez les enfants âgés de 6 à 17 ans dans la province du 
Nord-Kivu en RDC (n = 27 952), en Guinée forestière (n = 303) 
et dans la province de l’Équateur en RDC (n = 205) étaient des 
céphalées, de la fatigue et de l’arthralgie. Les données sur les 
manifestations indésirables chez les enfants âgés de 6 à 17 ans 
au cours des périodes de suivi de 4-14 jours et de 15-21 jours 
étaient insuffisantes. Les manifestations indésirables chez les 
enfants âgés de 1 à 5 ans (n = 10 731) au Nord-Kivu avaient 
un profil similaire. Le GACVS a noté que les données enregis-
trées sur les manifestations indésirables chez les enfants étaient 
insuffisantes, en particulier pour ceux âgés de 6 à 11 mois 
(n = 1141) vaccinés avec 2 x 107 UFP/dose; toutefois, aucun 
problème manifeste de sécurité n’a été relevé. Les manifesta-
tions indésirables signalées sur demande ont été recueillies 
auprès de 1120 femmes enceintes qui ont reçu 2 x 107 UFP de 
vaccin au Nord-Kivu. Elles comprenaient arthralgie, diarrhée, 
fatigue, céphalées, vomissements, douleur au point d’injection, 
douleurs musculaires et myalgie, la plupart étant d’intensité 
légère à modérée. L’issue de la grossesse était disponible pour 
271 femmes, avec 257 naissances en bonne santé, 10 mortinais-
sances et 3 avortements spontanés. Il y a eu 1 décès maternel 
dû à la MVE. Le GACVS a reconnu les limites du suivi et de 
l’enregistrement des données sur la sécurité en raison du grand 
nombre de personnes vaccinées dans des conditions opération-
nelles difficiles, et il a salué le travail de l’OMS. Le GACVS a 
noté que, dans l’ensemble, il ne semble pas y avoir de nouvelles 
manifestations indésirables, et les données d’innocuité suggèrent 
que le vaccin est bien toléré par les adultes et les enfants. Les 
données présentées ont confirmé le profil d’innocuité du vaccin 
chez les personnes ayant participé à l’essai Ebola ça suffit!. 


Vaccin Ad26.ZEBOV/MVA-BN-Filo
Les caractéristiques du produit et les données non cliniques 
et cliniques relatives au vaccin Ad26.ZEBOV/MVA-BN-Filo ont 
été examinées dans le contexte des modèles de vecteurs viraux 
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safety data presented by Janssen. The effectiveness of 
the vaccine was determined from immunogenicity in 
humans and challenge and protection studies in non-
human primates. The vaccine is administered in 2 doses, 
the first consisting of Ad26.ZEBOV at 5 x 1010 virus 
particles, followed by a dose of MVA-BN-Filo at 1 x 108 
infectious units 56 days later. Vaccine safety is being 
evaluated in 12 ongoing and completed phase 1, 2 and 
3 studies in Africa, Europe and the USA. Unblinded, 
pooled data on safety for healthy and HIV-infected 
adults (n= 3516) who received the vaccines on a 0/28, 
0/84 or 0/56 schedule indicated that solicited and unso-
licited local and systemic AEs were mild to moderate 
and of short duration. The most frequently reported 
local solicited AE was injection site pain, and the most 
frequently reported systemic solicited AE was fatigue. 
The incidence of grade 3 fever (>39 °C) within 7 days 
of vaccination was low (1.4%). No excess of serious AEs, 
including potential neuro-inflammatory events, was 
reported within 28 days after dosing. Safety data from 
completed and ongoing studies in >6500 adults and 
safety data from other Ad26-based (>8000 people) 
and MVA-BN-based vaccine (>14 500 people) programmes 
did not raise concern. Unblinded data for 649 children 
who received the recommended dose and regimen at 
ages 12–17 years (n=253), 4–11 years (n=252) and 
1–3 years (n=144) indicated mild-to-moderate AEs, with 
a low rate of grade 3 fever within 7 days of vaccination 
(<1.5%). Serious AEs occurred in 13 children (2%) in 
the active group and in 3 children (1.6%) in the control 
group. All these AEs were infections or complications 
of malaria, with 1 second-degree burn in the control 
group. No concern about safety was identified in chil-
dren aged 1–17 years. In 66 unintended pregnancies, 
there was no apparent pattern of AEs and no safety 
concern. GACVS noted that the data presented suggest 
that the vaccine is well tolerated and does not raise any 
safety concerns but that the data for special populations 
and children are limited.


GACVS reviewed the standardized template developed 
by the Brighton Collaboration Viral Vector Vaccines 
Safety working group for the replication-incompetent 
Ad26 viral vector and the modified vaccinia Ankara 
(MVA) vector. Aspects of replication-incompetent Ad26 
viral vectors of special interest for vaccine development 
include a low probability of regaining replication 
competence, limited impact of vector immunity, low 
risk of integration into the host genome, vector stability, 
limited shedding and unlikely transmission. The Ad26.
ZEBOV vaccine consists of the replication-incompetent 
Ad26 vector containing the glycoprotein gene of Ebola 
virus at the site of the E1 deletion. The vector is repli-
cation-incompetent because of deletion of early region 
1 and partial deletion of early region 3. The Ad26 
vector is not toxic in animal models and has limited 
biodistribution, as the vector is detected mainly at the 
injection site. Vaccines based on the Ad26 platform 


et des données cliniques d’innocuité présentés par Janssen. 
L’efficacité du vaccin a été déterminée à partir de l’immunogé-
nicité chez l’homme et d’études d’inoculation d’épreuve et de 
protection chez les primates non humains. Le vaccin est admi-
nistré en 2 doses, la première contenant Ad26.ZEBOV à 5 x 1010 
particules virales et la seconde, administrée 56 jours plus tard, 
contenant MVA-BN-Filo à 1 x 108 unités infectieuses. Douze 
études de phase 1, 2 et 3 en cours ou achevées menées en 
Afrique, en Europe et aux États-Unis évaluent la sécurité du 
vaccin. Les données regroupées sans insu sur la sécurité chez 
des adultes en bonne santé et des adultes infectés par le VIH 
(n = 3516) qui ont reçu les vaccins selon un schéma 0/28, 0/84 
ou 0/56 ont indiqué que les manifestations indésirables locales 
et systémiques, signalées sur demande ou non, étaient d’inten-
sité légère à modérée et de courte durée. Les manifestations 
indésirables locales et systémiques signalées sur demande les 
plus souvent rapportées étaient la douleur au point d’injection 
et la fatigue, respectivement. L’incidence de la fièvre de grade 3 
(>39 °C) dans les 7 jours suivant la vaccination était faible 
(1,4%). Il n’a pas été rapporté d’excès de manifestations indé-
sirables graves, y compris des événements neuro-inflamma-
toires potentiels, dans les 28 jours suivant l’administration du 
vaccin. Les données d’innocuité issues d’études achevées et en 
cours conduites chez >6500 adultes et d’autres programmes de 
vaccination avec Ad26 (>8000 personnes) et MVA-BN 
(>14 500 personnes) n’ont pas soulevé d’inquiétudes. Les 
données sans insu concernant 649 enfants qui ont reçu la dose 
et le schéma vaccinal recommandés à l’âge de 12-17 ans 
(n = 253), 4-11 ans (n = 252) et 1-3 ans (n = 144) indiquaient 
des manifestations indésirables d’intensité légère à modérée, 
avec un faible taux de fièvre de grade 3 dans les 7 jours suivant 
la vaccination (<1,5%). Des manifestations indésirables graves 
sont survenues chez 13 enfants (2%) dans le groupe vacciné et 
chez 3 enfants (1,6%) dans le groupe témoin. Toutes ces mani-
festations indésirables étaient des infections ou des complica-
tions du paludisme; 1 enfant dans le groupe témoin présentait 
une brûlure au deuxième degré. Aucune préoccupation concer-
nant la sécurité n’a été relevée pour les enfants âgés de 1 à 
17 ans. Dans 66 grossesses non planifiées, aucun schéma de 
manifestations indésirables apparent et aucun problème d’inno-
cuité n’ont été relevés. Le GACVS a noté que les données présen-
tées suggèrent que le vaccin est bien toléré et ne pose pas de 
problème de sécurité, mais que les données concernant des 
populations particulières et les enfants sont limitées.


Le GACVS a examiné le modèle standardisé élaboré par le 
groupe de travail Brighton Collaboration Viral Vector Vaccines 
Safety pour le vecteur viral Ad26 déficient pour la réplication 
et le vecteur viral de la vaccine Ankara modifié (MVA). Les 
vecteurs viraux Ad26 déficients pour la réplication présentent 
un intérêt particulier pour le développement de vaccins pour 
plusieurs raisons: faible probabilité de recouvrer la compétence 
de réplication, impact limité de l’immunité du vecteur, faible 
risque d’intégration dans le génome de l’hôte, stabilité du 
vecteur, excrétion limitée et transmission peu probable. Le 
vaccin Ad26.ZEBOV est constitué d’un vecteur Ad26 déficient 
pour la réplication contenant le gène de la glycoprotéine du 
virus Ebola au niveau du site de la délétion E1. Le vecteur est 
déficient pour la réplication en raison de la délétion de la région 
précoce 1 et de la délétion partielle de la région précoce 3. Le 
vecteur Ad26 n’est pas toxique dans les modèles animaux et sa 
distribution dans l’organisme est limitée, le vecteur étant prin-
cipalement détecté au point d’injection. Les vaccins basés sur 
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administered to >8000 participants had an acceptable 
safety profile and induced potent humoral and cellular 
immune responses. 


Aspects of MVA-BN viral vectors of special interest for 
vaccine development include an inability to replicate in 
human cell lines, a very low risk of reversion to wild 
type, the ability to accommodate multigenic inserts, low 
risk of integration into the host genome, vector stability, 
negligible potential for shedding and unlikely transmis-
sion. The MVA-BN vector was derived from the vaccinia 
virus strain Ankara by serial passage in chicken embryo 
fibroblasts, further multiple passaging in eggs and 
plaque purification. The vector has 6 major deletions, 
including immune evasion genes, structural proteins 
and host interaction protein genes. Protein sequences 
for the glycoprotein from Ebola virus Mayinga, Sudan 
virus Gulu and Marburg virus Musoke and nucleopro-
tein from Tai-Forest virus were inserted into the 
MVA-BN non-coding regions. The MVA-BN vector was 
safe when administered to the animal models studied, 
and it is not biodistributed, as the vector is detected 
mainly at the injection site. Recombinant MVA BN 
vaccines induce an immune response in individuals 
previously vaccinated against smallpox. The MVA-BN 
vector has been administered to >14 500 both healthy 
and immunocompromised individuals in 22 completed 
clinical trials with the backbone vector and in >20 trials 
with recombinant constructs, in which it has shown a 
favourable safety profile and induction of a strong 
vaccinia-specific immune response. 


GACVS noted that, overall, the safety profiles of both 
the rVSV-ZEBOV-GP vaccine and the Ad26.ZEBOV/MVA-
BN-Filo vaccine constructs are reassuring and that these 
vaccines represent breakthroughs as medical counter-
measures against EVD. GACVS recommended that any 
review of the safety of additional vector-based Ebola 
virus vaccines should be based on the Brighton Colla-
boration vector template, as it offers a structured 
approach to evaluating safety.


Human papilloma virus vaccines and infertility
Mortality due to cervical cancer remains high in several 
countries in the European Region,7 and human papil-
lomavirus (HPV) vaccines have been introduced in 
38 of 53 countries in the Region, comprising 94% high-
income, 29% middle-income and 57% low–middle-
income (Gavi-eligible) countries. HPV vaccine coverage 
of adolescent girls is, however, highly variable, ranging 
from 6% to 95% in these countries.8 The reasons for low 
HPV vaccine coverage include concern about the safety 
of the vaccine among parents and adolescent girls, 
including fear that it could cause infertility, and anxiety 
that discussions about sex might promote early onset 


7 Immunization, vaccines and biologicals. Geneva: World Health Organization; 2019 
(https://www.who.int/immunization/monitoring_surveillance/data/en/, accessed 
December 2019).


8 WHO estimates of human papillomavirus immunization coverage 2010–2018.  
Geneva: World Health Organization; 2019 (http://www.who.int/immunization/mo-
nitoring_surveillance/data/HPV_estimates.xls, accessed December 2019).


la plateforme Ad26 administrés à >8000 participants avaient un 
profil d’innocuité acceptable et induisaient de puissantes 
réponses immunitaires humorales et cellulaires. 


Les aspects des vecteurs viraux MVA-BN qui présentent un inté-
rêt particulier pour le développement de vaccins comprennent 
une incapacité à se répliquer dans les lignées cellulaires 
humaines, un très faible risque de retour au type sauvage, la 
capacité d’accueillir des inserts multigéniques, un faible risque 
d’intégration dans le génome de l’hôte, la stabilité du vecteur, 
un potentiel négligeable d’excrétion et une transmission peu 
probable. Le vecteur MVA-BN a été dérivé de la souche Ankara 
du virus de la vaccine par passages en série dans des fibro-
blastes d’embryons de poulet, puis par passages multiples dans 
des œufs, avant d’être purifié par la méthode des plages. Le 
vecteur présente 6 délétions majeures intéressant des gènes 
codant l’évasion immunitaire, des protéines de structure et des 
protéines d’interaction avec l’hôte. Des séquences protéiques de 
la glycoprotéine du virus Ebola souche Mayinga, du virus 
Soudan souche Gulu et du virus de Marburg souche Musoke et 
la nucléoprotéine du virus Forêt de Taï ont été insérées dans 
les régions non codantes du vecteur MVA-BN. Ce vecteur s’est 
révélé sûr lorsqu’il a été administré aux modèles animaux 
étudiés, et il n’est pas distribué dans l’organisme, car le vecteur 
est principalement détecté au point d’injection. Les vaccins 
recombinants MVA-BN induisent une réponse immunitaire chez 
les personnes précédemment vaccinées contre la variole. Le 
vecteur MVA-BN a été administré à >14 500 personnes en bonne 
santé et immunodéprimées dans le cadre de 22 essais cliniques 
achevés utilisant la construction principale du vecteur, et de 
>20 essais utilisant des constructions recombinantes, dans 
lesquels il a montré un profil d’innocuité favorable et l’induc-
tion d’une forte réponse immunitaire spécifique à la vaccine. 


Le GACVS a noté que, dans l’ensemble, les profils d’innocuité 
du vaccin rVSV-ZEBOV-GP et des constructions du vaccin Ad26.
ZEBOV/MVA-BN-Filo sont rassurants et que ces vaccins consti-
tuent des percées en matière de contre-mesures médicales 
contre la MVE. Le GACVS a recommandé que tout examen de 
l’innocuité d’autres vaccins contre le virus Ebola à base 
de vecteurs soit fondé sur le modèle de vecteur de la Brighton 
Collaboration, car il offre une approche structurée pour évaluer 
l’innocuité.


Vaccins contre le papillomavirus humain et infertilité
La mortalité due au cancer du col de l’utérus demeure élevée 
dans plusieurs pays de la Région européenne, et les vaccins 
contre le papillomavirus humain (PVH) ont été introduits dans 
38 des 53 pays de la Région,7 dont 94% de pays à revenu élevé, 
29% de pays à revenu intermédiaire et 57% de pays à revenu 
intermédiaire de la tranche inférieure (éligibles au financement 
de l’Alliance GAVI). La couverture vaccinale des adolescentes 
contre le PVH est toutefois très variable, allant de 6% à 95% 
dans ces pays.8 Les raisons de la faible couverture vaccinale 
contre le PVH résident dans l’inquiétude concernant l’innocuité 
du vaccin chez les parents et les adolescentes, notamment la 
crainte qu’il puisse causer l’infertilité, et l’anxiété générée par 


7 Vaccination, vaccins et produits biologiques. Genève, Organisation mondiale de la Santé, 2019 
(https://www.who.int/immunization/monitoring_surveillance/data/en/, consulté en décembre 
2019).


8 Estimations OMS de la couverture vaccinale contre le papillomavirus humain 2010-2018.  
Genève, Organisation mondiale de la Santé, 2019 (http://www.who.int/immunization/monito-
ring_surveillance/data/HPV_estimates.xls, consulté en décembre 2019).
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of sexual activity among adolescent girls. School teachers 
and even some health care workers also have concerns 
and fear; health care workers are concerned about 
safety (e.g. infertility, stress-related responses), and 
many are insufficiently informed to understand 
and trust the safety of HPV vaccines. Some feel insecure 
when there is a serious AE after HPV vaccination. In 
some settings, it is difficult to distinguish between 
good- and poor-quality scientific information. WHO is 
working in several countries to support vaccine intro-
duction, including formative research to understand the 
concerns of target groups, communications plans, crisis 
communications plans and education of health care 
workers.


To respond to the concern raised in some countries that 
have recently introduced HPV vaccine, the literature on 
HPV vaccination and infertility was reviewed. Since the 
first marketing authorization in 2006, post-licensure 
monitoring and research have been conducted for the 
3 vaccines (bivalent by GlaxoSmithKline, quadrivalent 
and 9-valent by Merck and Co.), with over 160 studies 
completed in several countries. HPV vaccines were 
found to have a favourable safety profile, with no 
confirmed clinically serious signals about safety. 
Anaphylaxis and syncope are known AEs. Concern 
about safety has, however, reduced vaccination rates in 
some countries.


Since 2012, individual case reports have linked vaccina-
tion against HPV with primary ovarian insufficiency 
(POI), defined as dysfunction or depletion of ovarian 
follicles, menopausal symptoms and reduced fertility 
before the age of 40. A systematic review of the litera-
ture on HPV vaccines and infertility was conducted, in 
which 608 articles were identified. After exclusion of 
duplicates and irrelevant studies, 9 articles were retained 
for the review, of which 7 addressed HPV vaccination 
and POI and 2 assessed the association between HPV 
vaccination and the ability to conceive. The details of 
the studies were reported to the Committee, which 
reviewed the evidence in the 9 articles (case reports, 
passive surveillance and epidemiological studies) and 
concluded that, although the safety of HPV vaccine has 
received considerable media attention, the evidence 
does not suggest a causal relationship between HPV 
vaccination and infertility. 


Three articles reported on cases of POI in 6 girls 
8–24 months after they received the first dose of qua-
drivalent vaccine.9–11 A temporal association was found, 
but there was no evidence for a causal association nor 


9 Colafrancesco S1, et al. Human papilloma virus vaccine and primary ovarian failure: 
another facet of the autoimmune/inflammatory syndrome induced by adjuvants. 
Am J Reprod Immunol. 2013;70(4):309–316. 


10 Little DT, Ward HR. Premature ovarian failure 3 years after menarche in a 16-year-
old girl following human papillomavirus vaccination. BMJ Case Rep. 2012; pii: 
bcr2012006879.


11 Little DT, Ward HR. Adolescent premature ovarian insufficiency following human 
papillomavirus vaccination: a case series seen in general practice. J Invest Med High 
Impact Case Rep. 201428;2(4):2324709614556129. 


le fait que les discussions sur le sexe puissent favoriser un début 
précoce de l’activité sexuelle chez les adolescentes. Les ensei-
gnants et même certains agents de santé ont également des 
inquiétudes et des craintes; les agents de santé sont préoccupés 
par l’innocuité du vaccin (par exemple l’infertilité, les réactions 
liées au stress), et beaucoup ne sont pas suffisamment informés 
pour comprendre et avoir confiance dans la sécurité des vaccins 
contre le PVH. Certains s’inquiètent de la survenue de manifes-
tations indésirables graves après la vaccination. Dans certains 
contextes, il est difficile de faire la distinction entre les infor-
mations scientifiques de bonne et de mauvaise qualité. L’OMS 
travaille dans plusieurs pays pour soutenir l’introduction des 
vaccins, y compris par des travaux de recherche formative pour 
comprendre les préoccupations des groupes cibles, l’élaboration 
de plans de communication, de plans de communication de 
crise et l’éducation des agents de santé.


Pour répondre à la préoccupation soulevée par certains pays 
qui ont récemment introduit le vaccin contre le PVH, la littérature 
sur la vaccination anti-papillomavirus et l’infertilité a été exami-
née. Depuis la première autorisation de mise sur le marché en 
2006, la surveillance et la recherche post-homologation ont été 
menées pour les 3 vaccins (bivalent par GlaxoSmithKline, quadri-
valent et nonavalent par Merck and Co.), avec plus de 160 études 
réalisées dans plusieurs pays. On a constaté que les vaccins 
contre le PVH avaient un profil d’innocuité favorable, sans 
aucun signe clinique sérieux confirmé concernant l’innocuité. 
L’anaphylaxie et la syncope sont des manifestations indésirables 
connues. Les préoccupations relatives à l’innocuité ont toutefois 
fait baisser les taux de vaccination dans certains pays.


Depuis 2012, des rapports de cas individuels ont établi un lien 
entre la vaccination contre le PVH et l’insuffisance ovarienne 
primaire (IOP), définie comme une dysfonction ou une déplé-
tion des follicules ovariens, des symptômes de la ménopause et 
une réduction de la fertilité avant l’âge de 40 ans. On a conduit 
une revue systématique de la littérature sur les vaccins contre 
le PVH et l’infertilité dans laquelle 608 articles ont été identifiés. 
Après avoir exclu les études dupliquées et les études non perti-
nentes, 9 articles ont été retenus pour l’examen, dont 7 portaient 
sur la vaccination contre le PVH et l’IOP et 2 sur l’évaluation 
de l’association entre la vaccination anti-PVH et la capacité de 
concevoir. Les informations détaillées de ces études ont été 
communiqués au Comité, qui a examiné les données probantes 
contenues dans les 9 articles (rapports de cas, surveillance 
passive et études épidémiologiques) et a conclu que, même si 
l’innocuité du vaccin anti-PVH a fait l’objet d’une attention 
considérable de la part des médias, les données probantes ne 
laissent pas supposer de lien de causalité entre la vaccination 
contre le PVH et l’infertilité. 


Trois articles ont fait état de cas d’IOP chez 6 filles 8 à 24 mois 
après avoir reçu la première dose du vaccin quadrivalent.9-11 Une 
association temporelle a été mise en évidence, mais il n’y avait 
pas de preuves d’un lien de causalité ni de l’implication d’un 


9 Colafrancesco S1, et al. Human papilloma virus vaccine and primary ovarian failure: another 
facet of the autoimmune/inflammatory syndrome induced by adjuvants. Am J Reprod Immunol. 
2013;70(4):309–316. 


10 Little DT, Ward HR. Premature ovarian failure 3 years after menarche in a 16-year-old girl  
following human papillomavirus vaccination. BMJ Case Rep. 2012; pii : bcr2012006879


11 Little DT, Ward HR. Adolescent premature ovarian insufficiency following human papillomavirus 
vaccination: a case series seen in general practice. J Invest Med High Impact Case Rep. 
201428;2(4):2324709614556129
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for the involvement of a vaccine component in the 
pathogenic process or of autoimmune disease. 
The authors did not consistently evaluate patients for 
POI by the method recommended by the American 
College of Obstetricians and Gynecologists and other 
organizations. Publicly available reports of data on POI 
from passive surveillance were available from Australia,12 
Europe13 and the USA.14 All were reassuring, and the 
Committee concluded that there was no evidence for a 
causal relation between HPV vaccination and POI and 
that the safety profiles for both quadrivalent15 
and 9-valent vaccines16 were consistent with pre-licen-
sure and post-marketing safety data. 


The epidemiological studies were reviewed. The first 
was a prospective cohort study of women planning a 
pregnancy in Canada and the USA.17 No association was 
found between HPV vaccination and fecundability. The 
second was an ecological evaluation of the association 
of HPV vaccination with pregnancy based on data from 
the National Health Nutrition Examination Survey 
2007–2017, which was the only study that suggested any 
association. While women who received HPV vaccine 
were less likely to report ever having been pregnant, the 
article was retracted by the journal because of serious 
flaws in both data analysis and interpretation.18 The 
third study was an evaluation of hospital discharges 
from the National Inpatient Sample database in the USA, 
which showed no increase in hospital discharges of 
15–17-year-old girls before or after introduction of HPV 
vaccine.19 A limitation of this study is that POI is rarely 
evaluated in inpatients. In the fourth, rigorous epide-
miological study at one site of the Vaccine Safety Data-
link20 (a population-based vaccine safety network of 
health care organizations in the USA), no association 
was found between POI and HPV vaccination. It was 
noted that no effect of HPV vaccination on fertility 
was found in 3 studies in rodents.


12 Database of Adverse Event Notifications (DAEN). Canberra: Department of Health; 
2019 (https://www.tga.gov.au/database-adverse-event-notifications-daen, accessed 
December 2019).


13 Eudravigilance – European Database of Suspected Adverse Drug Reactions Reports. 
Amsterdam: European Medicines Agency; 2019 (http://www.adrreports.eu/en/in-
dex.html, accessed December 2019).


14 Vaccine Adverse Event Reporting System (VAERS). Atlanta (GA): Centers for Disease 
Control and Prevention; 2019 (https://www.cdc.gov/vaccinesafety/ensuringsafety/
monitoring/vaers/index.html, accessed December 2019).


15 Arana JE, et al. Post-licensure safety monitoring of quadrivalent human papilloma-
virus vaccine in the Vaccine Adverse Event Reporting System (VAERS), 2009–2015. 
Vaccine. 2018;36(13):1781–1788. 


16 Shimabukuro TT, et al. Safety of the 9-valent human papillomavirus vaccine. Pedia-
trics. 2019;144(6):e20191791.


17 McInerney KA, et al. The effect of vaccination against human papillomavirus on 
fecundability. Paediatr Perinat Epidemiol. 2017;31(6):531–536. 


18 Statement of retraction: [A lowered probability of pregnancy in females in the USA 
aged 25–29 who received a human papillomavirus vaccine injection.] J Toxicol Envi-
ron Health Part A. 2019;81(14):661–674. 


19 Pellegrino P, et al. On the association between human papillomavirus vaccine and 
primary ovarian failure. Am J Reprod Immunol. 2014;71:293–294.


20 Naleway AL, et al. Primary ovarian insufficiency and adolescent vaccination. Pedia-
trics. 2018;142(3):e20180943.


composant du vaccin dans le processus pathogène ou dans la 
maladie auto-immune. Les auteurs n’ont pas évalué l’IOP chez 
les patientes de façon uniforme, selon la méthode recomman-
dée par l’American College of Obstetricians and Gynecologists 
et d’autres organismes. Des rapports de données sur l’IOP 
issues de la surveillance passive et rendus publics étaient dispo-
nibles pour l’Australie,12 l’Europe13 et les États-Unis.14 Tous 
étaient rassurants et le Comité a conclu qu’il n’y avait pas de 
preuve d’un lien de causalité entre la vaccination contre le PVH 
et l’IOP, et que les profils d’innocuité des vaccins quadrivalents15 
et nonavalents16 étaient conformes aux données d’innocuité 
requises avant l’autorisation de mise sur le marché et après la 
commercialisation. 


Des études épidémiologiques ont été examinées. La première 
était une étude de cohorte prospective de femmes planifiant 
une grossesse au Canada et aux États-Unis.17 Aucune association 
entre le vaccin anti-PVH et la fécondabilité n’a été relevée. La 
deuxième était une évaluation écologique de l’association entre 
la vaccination contre le PVH et la grossesse, fondée sur les 
données de la National Health Nutrition Examination Survey 
2007-2017, la seule étude suggérant une association. Bien que 
les femmes ayant reçu le vaccin contre le PVH étaient moins 
susceptibles de déclarer avoir déjà été enceintes, l’article a été 
retiré par la revue en raison de graves lacunes dans l’analyse 
et l’interprétation des données.18 La troisième étude était une 
évaluation des sorties d’hôpital à partir de la base de données 
National Inpatient Sample aux États-Unis, qui n’a montré 
aucune augmentation des sorties d’hôpital des jeunes filles 
âgées de 15 à 17 ans avant ou après l’introduction du vaccin 
anti-PVH.19 L’une des limites de cette étude est que l’IOP est 
rarement évaluée chez les patientes hospitalisées. Dans la 
quatrième étude, une étude épidémiologique rigoureuse menée 
sur un site du Vaccine Safety Datalink20 (un réseau d’organisa-
tions de soins de santé visant à évaluer la sécurité des vaccins 
dans la population aux États-Unis), aucune association n’a été 
mise en évidence entre l’IOP et la vaccination contre le PVH. 
Par ailleurs, aucun effet de la vaccination contre le PVH sur la 
fertilité n’a été constaté dans 3 études conduites chez des 
rongeurs.


12 Database of Adverse Event Notifications (DAEN). Canberra: Department of Health, 2019 
(https://www.tga.gov.au/database-adverse-event-notifications-daen, consulté en décembre 
2019).


13 Eudravigilance – Base de données européenne des rapports d’effets indésirables susceptibles 
d’être liés à l’utilisation de médicaments. Amsterdam: Agence européenne des médicaments, 
2019 (http://www.adrreports.eu/fr/index.html, consulté en décembre 2019).


14 Vaccine Adverse Event Reporting System (VAERS). Atlanta (GA): Centers for Disease Control and 
Prevention; 2019 (https://www.cdc.gov/vaccinesafety/ensuringsafety/monitoring/vaers/index.
html, consulté en décembre 2019).


15 Arana JE, et al. Post-licensure safety monitoring of quadrivalent human papillomavirus vaccine 
in the Vaccine Adverse Event Reporting System (VAERS), 2009–2015. Vaccine. 2018;36(13):1781–
1788


16 Shimabukuro TT, et al. Safety of the 9-valent human papillomavirus vaccine. Pediatrics. 
2019;144(6):e20191791


17 McInerney KA, et al. The effect of vaccination against human papillomavirus on fecundability. 
Paediatr Perinat Epidemiol. 2017;31(6):531–536.


18 Statement of retraction: [A lowered probability of pregnancy in females in the USA aged 25–29 
who received a human papillomavirus vaccine injection.] J Toxicol Environ Health Part A. 
2019;81(14):661–674.


19 Pellegrino P, et al. On the association between human papillomavirus vaccine and primary 
ovarian failure. Am J Reprod Immunol. 2014;71:293–294.


20 Naleway AL, et al. Primary ovarian insufficiency and adolescent vaccination. Pediatrics. 
2018;142(3):e20180943
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GACVS concluded that the available data do not support 
an association between HPV vaccination and infertility 
or POI. The current safety profile continues to be 
extremely favourable, as discussed at 7 previous GACVS 
meetings, and consistent with the pre-licensure safety 
profile.21 HPV vaccine safety will continue to be moni-
tored and will be reviewed by GACVS as appropriate. 
GACVS recommends that communications strategies 
about vaccine safety ensure appropriate understanding 
of the safety profile. 


Hearing on the draft Global Vaccine Safety  
Blueprint 2.0
The development of the draft Global Vaccine Safety 
Blueprint 2.0 (GVSB2.0) was presented. The process was 
initiated and aligned with the Immunization Agenda 
2030 and the Sustainable Development Goals. A land-
scape analysis was conducted during the first semester 
of 2019 to review progress by the Global Vaccine Safety 
Initiative in achieving the first Blueprint,22 to build on 
that Blueprint and to identify gaps and new priorities.


Work on the GVSB2.0 started at the end of June 2019, 
with identification of major strategic areas, which were:


 governance and systems development;
 coordination of safety systems;
 regulatory framework;
 AE following immunization (AEFI) surveillance, 


including analysis and causality assessment;


 enhanced vaccine safety communication;
 fragile states and crisis systems and
 an accountability framework.


The document provides high-level strategic guidance 
according to the maturity achieved by a country. It 
applies the WHO Global Benchmarking Tool for evalu-
ating indicators of pharmacovigilance in regulatory 
systems,23 which are used to measure performance in 
countries and to assess their maturity. The GVSB2.0 
is aligned with the priorities of the Immunization 
Agenda 2030 and will thus be “people focused”, “coun-
try owned”, “partnership based” and “data driven”.


A first draft was submitted for public comments in early 
October 2019. The document was then revised and 
re-submitted publicly on 18 November 2019 
and discussed at the Global Summit for Vaccine Safety 
on 2 December 2019. Suggestions, critiques and 
comments made at the Summit were collected 
and collated and further discussed with GACVS 
members and the SAGE Chair on 4 December 2019. It 


21 See No. 28, 2017, pp. 398–401.
22 Global Vaccine Safety 2.0 background research. Geneva: World Health Organiza-


tion; 2019 (https://www.who.int/vaccine_safety/publications/2019_Landscape_
Analysis.pdf?ua=1, accessed December 2019).


23 WHO Global Benchmarking Tool (GBT) for evaluation of regulatory systems. Geneva: 
World Health Organization; 2019 (https://www.who.int/medicines/regulation/
benchmarking_tool/en/, accessed December 2019).


Le GACVS a conclu que les données disponibles ne sont pas en 
faveur d’une association entre la vaccination contre le PVH et 
l’infertilité ou l’IOP. Le profil d’innocuité actuel continue d’être 
extrêmement favorable, comme cela avait été dit lors de 
7 réunions précédentes du GACVS, et il est conforme au profil 
d’innocuité requis avant l’autorisation de mise sur le marché.21 
L’innocuité du vaccin anti-PVH continuera d’être surveillée et 
sera examinée par le GACVS comme il convient. Le GACVS 
recommande que les stratégies de communication sur la sécu-
rité des vaccins assurent une bonne compréhension du profil 
d’innocuité. 


Ébauche du Projet mondial pour la sécurité  
des vaccins 2.0
L’élaboration de l’ébauche du Plan mondial pour la sécurité des 
vaccins 2.0 (GVSB2.0) provisoire a été présentée. Le processus 
a été lancé et aligné sur l’Agenda de la vaccination 2030 et les 
objectifs de développement durable. Une analyse de la situation 
a été réalisée au cours du premier semestre de 2019 pour exami-
ner les progrès réalisés par l’Initiative mondiale pour la sécurité 
des vaccins dans la réalisation du premier Plan2 afin de s’ap-
puyer sur ce Plan et d’identifier les lacunes et les nouvelles 
priorités.


Les travaux sur le GVSB2.0 ont commencé à la fin de juin 2019, 
avec l’identification des principaux domaines stratégiques, à 
savoir:


 la gouvernance et le développement des systèmes;
 la coordination des systèmes de sécurité;
 le cadre réglementaire;
 la surveillance des manifestations post-vaccinales indési-


rables (MAPI), y compris l’analyse et l’évaluation de la 
causalité;


 une communication améliorée sur l’innocuité des vaccins;
 les États fragiles et les systèmes de crise; et
 un cadre de responsabilisation.


Le document fournit des orientations stratégiques de haut 
niveau en fonction de la maturité atteinte par un pays. Il 
applique l’outil de référence mondial de l’OMS pour l’évaluation 
des indicateurs de pharmacovigilance dans les systèmes de 
réglementation,23 qui sont utilisés pour mesurer la performance 
des pays et évaluer leur maturité. Le GVSB2.0 est aligné sur les 
priorités de l’Agenda de la vaccination 2030 et sera donc «axé 
sur les personnes», favorisera l’«appropriation par les pays», 
sera fondé sur des «partenariats» et «axé sur les données».


Une première ébauche a été soumise aux commentaires du 
public au début d’octobre 2019. Le document a ensuite été révisé 
et soumis à nouveau publiquement le 18 novembre 2019, puis 
a fait l’objet d’un débat lors du Sommet mondial pour la sécu-
rité des vaccins qui s’est tenu le 2 décembre 2019. Les sugges-
tions, critiques et observations faites lors du Sommet ont été 
recueillies et rassemblées, puis débattues avec les membres du 
GACVS et le Président du SAGE le 4 décembre 2019. Il a été 


21 Voir No 28, 2017, pp. 398–401.
22 Global Vaccine Safety 2.0 background research. Genève: Organisation mondiale de la Santé, 


2019 (https://www.who.int/vaccine_safety/publications/2019_Landscape_Analysis.pdf?ua=1, 
consulté en décembre 2019).


23 WHO Global Benchmarking Tool (GBT) for evaluation of regulatory systems. Genève, Organisa-
tion mondiale de la Santé, 2019 (https://www.who.int/medicines/regulation/benchmarking_
tool/en/, consulté en décembre 2019).
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was suggested that, once the strategy has been endorsed, 
an accompanying “implementation document” be issued 
to operationalize the strategic guidance. 


Major comments from the Summit discussions included 
integration of specific examples throughout the docu-
ment, greater clarity regarding the audiences and 
responsible parties, an enhanced role for stakeholders 
and the importance of monitoring and evaluation. One 
important comment was on improving health literacy 
to combat misinformation. Comments on each strategic 
area will be considered, and appropriate responses will 
be incorporated into each chapter by the drafting group 
and sent to the authors of each strategic area for 
comments and amendments.


Other considerations suggested by GACVS members 
were:


 Demonstrate financing and governance at different 
levels.


 Include research to build trust with evidence.


 Ensure a strong monitoring and evaluation frame-
work for accountability.


 Avoid advocacy in safety communications in 
GVSB2.0.


 Set links to databases with standardized case defi-
nitions and transparency; the guidelines should 
indicate clear pathways for reporting events.


Before GVSB2.0 is submitted to SAGE for review, ques-
tions will be proposed for their consideration and 
advice. Questions suggested by GACVS members 
included: 


 What strategic shift could be made to move from 
GVSB1.0 to GVSB2.0?


 Are there strategies for identifying resources and 
mechanisms for finding funds without using those 
reserved for vaccination?


 What are the recommendations for moving 
forward, including possible adjustments to the 
Global Vaccine Safety Initiative?


The GVSB2.0 secretariat and drafting group will work 
with SAGE in preparation for the April 2020 meeting. 
Pending endorsement by SAGE, GVSB2.0 implementa-
tion will be discussed at the GACVS meeting in June 
2020.


Review of case studies of vaccine safety  
communications and lessons learnt


An adverse vaccine safety event and the related crisis 
communication preparedness and response can have 
important consequences for the perceived safety of 
vaccines, including an adverse effect on vaccine confi-
dence. Examples of such events include information 
about a serious AEFI, the release of new findings or 
other data related to vaccine safety, a report in the 
media, a local rumour about vaccine safety or a change 


suggéré qu’une fois la stratégie approuvée, un «document de 
mise en œuvre» soit publié pour mettre en application les 
orientations stratégiques. 


Parmi les principales observations formulées lors des discus-
sions du Sommet figurent l’intégration d’exemples précis tout 
au long du document, une plus grande clarté concernant les 
publics visés et les parties responsables, un rôle accru des 
parties prenantes et l’importance du suivi et de l’évaluation. 
Une observation importante portait sur l’amélioration de la 
littératie en matière de santé pour lutter contre la désinforma-
tion. Les observations dans chaque domaine stratégique seront 
prises en compte, et les réponses appropriées seront intégrées 
dans chaque chapitre par le groupe de rédaction et envoyées 
aux auteurs de chaque domaine stratégique pour commentaires 
et amendements.


Les membres du GACVS ont également suggéré d’autres consi-
dérations:


 Faire état du financement et de la gouvernance à différents 
niveaux.


 Inclure la recherche pour établir la confiance grâce aux 
données probantes.


 Assurer un cadre de suivi et d’évaluation solide pour la 
responsabilisation.


 Éviter de faire de la promotion dans la communication sur 
l’innocuité dans le GVSB2.0.


 Établir des liens vers des bases de données avec des défi-
nitions de cas standardisées et de la transparence; les 
lignes directrices devraient clairement indiquer la marche 
à suivre pour la notification des manifestations indési-
rables.


Avant de soumettre le GVSB2.0 à l’examen du SAGE, des ques-
tions lui seront adressées pour qu’il les étudie et donne son 
avis. Les questions suggérées par les membres du GACVS sont 
les suivantes: 


 Quel changement stratégique pourrait être effectué pour 
passer du GVSB1.0 au GVSB2.0?


 Existe-t-il des stratégies pour identifier les ressources et 
les mécanismes permettant de trouver des fonds sans utili-
ser ceux réservés à la vaccination?


 Quelles sont les recommandations pour aller de l’avant, y 
compris concernant les ajustements possibles à l’Initiative 
mondiale pour la sécurité des vaccins?


Le secrétariat du GVSB2.0 et le groupe de rédaction travailleront 
avec le SAGE pour préparer la réunion d’avril 2020. S’il obtient 
l’approbation du SAGE, la mise en œuvre du GVSB2.0 sera 
débattue lors de la réunion du GACVS en juin 2020.


Examen des études de cas sur la communication  
relative à la sécurité des vaccins et enseignements 
tirés
Une manifestation indésirable liée à la sécurité d’un vaccin et 
la préparation et la réponse y afférentes en matière de commu-
nication de crise peuvent avoir d’importantes conséquences sur 
la perception de la sécurité des vaccins, y compris un effet 
néfaste sur la confiance dans les vaccins. Il peut s’agir par 
exemple d’informations sur une MAPI grave, de la publication 
de nouveaux résultats ou d’autres données relatives à la sécurité 
des vaccins, d’un rapport dans les médias, d’une rumeur locale 
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in the vaccination programme, such as recall of a 
vaccine or introduction of a new vaccine. Situations in 
which vaccine fears have reduced coverage and infor-
mation on how programmes recovered from such expe-
riences and how they could have acted to mitigate the 
negative consequences provide valuable lessons. Such 
“stories” can be considered central to cognition and 
communication.


The subgroup on vaccine safety communication was 
asked to examine several cases in which communication 
at several levels might have fuelled or mitigated a crisis 
in confidence. The communication responses in 7 coun-
tries in different regions were assessed to better under-
stand what went wrong and what went right. To identify 
patterns and lessons learnt from the various situations, 
a WHO supporting document24 was used as a frame-
work. Thus, the cases were assessed for: coordination 
and engagement, understanding the problem, informing 
the public and continued monitoring of public opinion. 


In all the cases reviewed, crisis appeared to have been 
averted or fuelled according to whether the actions 
were taken. Consistent themes suggested that the set of 
actions result in effective communications in all coun-
tries and in diverse contexts. The insufficient action 
taken in some cases is of concern, as it negatively 
affected programmes. A crisis communications plan 
and personnel with the knowledge and expertise to 
execute it may help avert a crisis. The personnel may 
include a person or a group in charge of coordinating 
or leading the communications plan. The plan should 
also be aligned with a routine communications strategy 
that includes an “inner circle” of key personnel who are 
involved in all communications. Communities were 
identified as important stakeholders. Continuous moni-
toring of public opinion can guide adjustments to 
communications strategies to ensure that they are 
responsive to local needs and perspectives and contribute 
to maintaining and restoring vaccine confidence. 
A document synthesizing the case studies and key 
messages was made available to the Committee for 
review, which expressed interest in extending the reposi-
tory of case studies on vaccine safety communications. 


Examples of successful approaches, best practices and 
interventions were inclusion of a communications 
subgroup in the AEFI review committee and prompt 
management of a major crisis fuelled by misinforma-
tion during an HPV vaccination session in a school and 
a polio vaccination campaign in a hard-to-reach 
community, with stakeholders including schoolteachers 
and religious leaders. A systems approach to error 
management rather than treating it as an individual 
failure was recommended. Protection of health workers 
was emphasized as well as training in disclosure of 
errors. The importance of transparency in highly sensi-
tive, politicized situations was stressed. The case studies 


24 Four immediate steps when responding to an event that may erode trust. Copenha-
gen: WHO Regional Office for Europe; 2017 (http://www.euro.who.int/__data/as-
sets/pdf_file/0018/333135/VSS-4-steps-trust.PDF?ua=1, accessed December 
2019).


sur la sécurité des vaccins ou de la modification d’un programme 
de vaccination, comme le rappel d’un vaccin ou l’introduction 
d’un nouveau vaccin. Les situations dans lesquelles les craintes 
liées aux vaccins ont réduit la couverture et les informations 
sur la manière dont les programmes se sont remis de ces expé-
riences et sur la façon dont ils auraient pu agir pour atténuer 
les conséquences négatives sont riches d’enseignements. Ces 
«récits» peuvent être considérés comme essentiels à la connais-
sance et à la communication.


On a demandé au sous-groupe pour la communication sur la 
sécurité des vaccins d’examiner plusieurs cas où la communi-
cation à plusieurs niveaux aurait pu alimenter ou atténuer une 
crise de confiance. Les réponses en termes de communication 
dans 7 pays de différentes régions ont été évaluées pour mieux 
comprendre ce qui a fonctionné et ce qui n’a pas fonctionné. 
Pour identifier les schémas et les enseignements tirés des diffé-
rentes situations, un document d’appui de l’OMS24 a été utilisé 
comme cadre. Ainsi, les cas ont été évalués pour: la coordination 
et la participation, la compréhension du problème, l’informa-
tion du public et le suivi continu de l’opinion publique. 


Dans tous les cas examinés, la crise semble avoir été évitée ou 
alimentée selon que les mesures ont été prises ou non. Des 
éléments récurrents ont suggéré que cet ensemble de mesures 
aboutit à une communication efficace dans tous les pays et dans 
des contextes divers. L’insuffisance des mesures prises 
dans certains cas est préoccupante, car elle a eu des répercus-
sions négatives sur les programmes. Un plan de communication 
de crise et du personnel possédant les connaissances et l’exper-
tise nécessaires pour l’exécuter peuvent aider à éviter une crise. 
Le personnel peut inclure une personne ou un groupe chargé 
de coordonner ou de diriger le plan de communication. Ce plan 
devrait également être aligné sur une stratégie de communica-
tion systématique qui comprend un «cercle intérieur» de 
personnes clés qui participent à toutes les communications. Les 
communautés ont été identifiées comme des parties prenantes 
importantes. Le suivi continu de l’opinion publique peut guider 
l’ajustement des stratégies de communication pour s’assurer 
qu’elles répondent aux besoins et aux perspectives locaux et 
qu’elles contribuent à maintenir et à rétablir la confiance dans 
les vaccins. Un document résumant les études de cas et les 
messages clés a été mis à la disposition du Comité pour examen, 
lequel s’est dit intéressé par une extension du corpus des études 
de cas sur la communication relative à la sécurité des vaccins. 


Parmi les exemples d’approches, de meilleures pratiques et 
d’interventions réussies, on peut citer l’inclusion d’un sous-
groupe consacré à la communication dans le comité d’examen 
des MAPI et la gestion rapide d’une crise majeure alimentée 
par la désinformation lors d’une séance de vaccination contre 
le PVH dans une école et lors d’une campagne de vaccination 
contre la poliomyélite dans une communauté difficile à atteindre, 
avec des parties prenantes comprenant des enseignants et des 
chefs religieux. Il a été recommandé d’adopter une approche 
systémique de la gestion des erreurs plutôt que de les traiter 
comme des échecs individuels. La protection des agents de santé 
a été mise en avant ainsi que la formation à la divulgation des 
erreurs. L’importance de la transparence dans des situations 


24 Four immediate steps when responding to an event that may erode trust. Copenhague: Bureau 
régional OMS de l’Europe, 2017 (http://www.euro.who.int/__data/assets/pdf_file/0018/333135/
VSS-4-steps-trust.PDF?ua=1, consulté en décembre 2019).
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were considered to lack detail on community feedback 
and concerns. The Committee invited the subgroup to 
include the level of preparedness in each case study. It 
emphasized that investment is needed to assist coun-
tries in enhancing their safety communication. Reference 
was made to the important contribution to safety 
communications of the new manual on “immunization 
stress-related responses” (ISRR).25 A series of measures 
to prevent and mitigate the negative impact of ISRR are 
proposed for programme managers and health profes-
sionals. 


The subgroup was advised to continue monitoring cases 
as they arise, to focus its work on misinformation and 
“fake news” and to propose proactive communication 
and listening strategies. The next steps will include a 
work plan on communications for vaccine safety crisis 
management and a framework for evaluating the 
enhanced communications section of Blueprint 2.0. For 
this purpose, indicators of vaccine safety communica-
tion will have to be defined and aligned with the indi-
cators of vaccine pharmacovigilance regulatory commu-
nications. Cumulative case studies and facilitated access 
to a repository of data will provide the best evidence 
on vaccine safety science. GACVS highlighted the need 
to respond to programmatic needs continuously, 
although work on vaccine safety communications 
remains distinct from communication on vaccine 
demand and promotion. 


très sensibles et politisées a également été soulignée. On a 
estimé que les études de cas ne présentaient pas suffisamment 
d’informations détaillées sur le retour d’expérience et les préoc-
cupations des communautés. Le Comité a invité le sous-groupe 
à inclure dans chaque étude de cas le niveau de préparation. Il 
a souligné que des investissements étaient nécessaires pour 
aider les pays à améliorer leur communication en matière de 
sécurité. On a mentionné l’importante contribution du nouveau 
manuel sur les «réponses liées au stress dans le cadre de la 
vaccination» à la communication sur la sécurité.25 Une série de 
mesures visant à prévenir et à atténuer l’impact négatif des 
réponses liées au stress dans le cade de la vaccination est propo-
sée aux administrateurs de programmes et aux professionnels 
de la santé. 


Il a été conseillé au sous-groupe de continuer à suivre les cas 
à mesure qu’ils se présentent, de concentrer ses travaux sur la 
désinformation et les «fausses nouvelles» et de proposer des stra-
tégies de communication et d’écoute proactives. Les prochaines 
étapes comprendront un plan de travail sur la communication 
en situation de gestion de crise liée à la sécurité des vaccins et 
un cadre d’évaluation de la communication améliorée dans la 
section correspondante du Plan 2.0. A cette fin, il faudra définir 
des indicateurs pour la communication sur la sécurité des 
vaccins et les aligner sur les indicateurs pour la communication 
réglementaire sur la pharmacovigilance des vaccins. Les études 
de cas cumulées et l’accès facilité à un recueil de données four-
niront les meilleures données probantes sur la science de la 
sécurité des vaccins. Le GACVS a souligné la nécessité de 
répondre aux besoins programmatiques de manière continue, 
bien que le travail sur la communication relative à la sécurité 
des vaccins demeure distinct de la communication sur la 
demande et la promotion des vaccins. 


25 Immunization stress-related responses. Geneva: World Health Organization; 2019 
(https://www.who.int/vaccine_safety/committee/topics/global_AEFI_monitoring/
ISRR_Dec_2018/en/, accessed January 2020).


25 Réponses liées au stress dans le cadre de la vaccination. Genève: Organisation mondiale de la 
Santé, 2019 (https://www.who.int/vaccine_safety/committee/topics/global_AEFI_monitoring/
ISRR_Dec_2018/fr/, consulté en janvier 2020).
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du REH à l’adresse suivante: http://www.who.int/wer/
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Pneumococcal vaccination of Older Adults: Report of the SAGE Working Group on Pneumococcal Vaccines 


 
Executive Summary 


 


1. Introduction 
Vaccination is an effective preventive strategy to support healthy aging. The need to expand 
immunization delivery across the life course is recognized in Global Vaccine Action Plan 2012-2020 
(GVAP) and re-emphasized in its successor, the Immunization Agenda 2030 (IA2030) in which it 
forms one of the seven strategic priorities. However, many low and lower-middle income countries 
(LMICs) currently do not have policies or programmes for vaccinating older adults.  Pneumococcal 
disease is an important cause of morbidity and mortality in older adults. Several high-income 
countries (HIC) recommend pneumococcal vaccination in older adults, but even where policies are in 
place, coverage is often low. The vaccines used, i.e. the 13-valent pneumococcal conjugate vaccine 
(PCV13) and/or the 23-valent pneumococcal polysaccharide vaccine (PPV23), and the age of 
vaccination vary between countries. No LMIC currently provide pneumococcal vaccination to older 
adults. 


In addition to the two vaccines currently available for the prevention of pneumococcal disease in 
adults (PCV13 and PPV23), additional conjugate vaccines are expected to be available in the coming 
years.  Two additional pneumococcal conjugate vaccines (PCV) with valency expanded to 15 (Merck) 
and 20 (Pfizer) serotypes are in the late stages of clinical development. Two 24-valent PCV products 
(PCV24) (Vaxcyte, Affinivax) are in pre-clinical or early clinical development. 


2. Burden of pneumococcal disease in older adults 
Pneumococcal disease has a bimodal distribution with high burden among children under 5 years of 
age and in adults ≥50 years of age with a lower incidence of cases and deaths in the age groups in 
between. The Working Group reviewed two different analyses on the burden of pneumococcal 
diseases in adults ≥ 50 years. The first was the results from a modelling approach to estimate 
mortality due to pneumococcal lower respiratory infections (LRI) and meningitis in adults ≥ 50 years, 
and the second was an analysis to estimate the proportion of community acquired pneumonia (CAP) 
attributable to S. pneumoniae in older adults based on microbiological methods (sputum culture or 
PCR, blood culture, urinary antigen detection using serotype-specific or non-specific assays) or 
pneumococcal serological studies. 


2.1 Global Burden of Disease (GBD) estimates of deaths and of pneumococcal disease 
in older adults 
The Institute of Health Metrics and Evaluation (IHME) Global Burden of Disease (GBD) study used a 
Bayesian hierarchical ensemble modelling platform (Cause of Death Ensemble model), which uses 
vital registration, verbal autopsy data, and surveillance system data to predict mortality due to lower 
respiratory infections and  a counterfactual approach to estimate the population attributable 
fraction of LRI episodes to estimate the LRI deaths attributable to pneumococcus. 


The model estimated that in 2017, 405,835 (uncertainty range [UR] 366,806 to 422,639) deaths due 
to LRI occurred globally in adults 50-69 years of age and 1,129,372 (UR 1,078,472 to 1,180.398) in 
adults ≥ 70 years; 44% of deaths occurred in low- and low-middle-income countries (LMICs). Of the 
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LRI deaths, those attributable to S. pneumoniae were estimated to be 203,104 (UR 79,949 to 
349,924) in adults 50 to 69 years and 456,096 (UR 166,041 to 866,727) in adults ≥ 70 years; 49% of 
deaths were in LMICs. In addition, in the same year an estimated 5,395 (UR 4,551 to 7,399) deaths 
due to pneumococcal meningitis occurred globally in adults 50-69 years and 4,206 (UR 3,568 to 
5,768) in adults ≥ 70 years; 78% of these deaths occurred in LMICs.  


Country income 
level 


Age 
group 
  


LRI deaths per 100,000 Pneumococcal LRI deaths per 100,000 


Estimate Lower Upper Estimate Lower Upper 


High income 
  


50-69 17.5 17.1 18.1 7.3 2.4 14.1 
70+ 251 246 258 86 27 182 


Low-middle 
income  
  


50-69 47 42 49 25 10 41 
70+ 349 318 372 160 62 290 


Low-income  
  


50-69 102 89 111 51 20 89 
70+ 619 558 668 265 96 496 


Table 2b. Estimates of the rate of deaths (per 100,000) from LRI and pneumococcal LRI in older 


adults, 2017 


Source; Global Burden of Disease Collaborative Network. Global Burden of Disease Study 2017 (GBD 2017) 


Results. Seattle, United States: Institute for Health Metrics and Evaluation (IHME), 2018. 


Available from http://ghdx.healthdata.org/gbd-results-tool . 
 


The rate of LRI deaths and pneumococcal LRI deaths per 100,000 in the 50-69 year and ≥ 70 age 
groups is shown in Table 1. The rates were highest in LICsfollowed by LMICs and lowest in HIC. The 
estimated rates of LRI deaths and pneumococcal LRI deaths were highest in sub-Saharan Africa. 


The second analysis that used microbiological methods assessed the proportion of community 
acquired pneumonia (CAP) due to pneumococcus in adults ≥ 50 years and the proportion of these 
that were due to serotypes contained in currently licensed vaccines. The proportion of CAP due to S. 


pneumoniae (Pn CAP) from this analysis ranged from 11 to 32% depending on the method used for 
determining aetiology and the setting (i.e. Europe or N America). The range was 12 to 38% in the 
pre-PCV13 studies and 11 to 32% in the post-PCV period (defined as more than 1 year after PCV 
introduction). Studies using the serotype specific urinary antigen detection tests and PCR of sputum 
had the highest prevalence of Pn CAP. Prevalence was also higher in studies from Europe compared 
to those from North America. All the studies were from HICs. In one study from Malawi that used 
the less sensitive urinary BINAX antigen detection test the proportion of CPA due to S. pneumoniae 
was 21.6%. 


The fraction of LRI deaths and cases attributable to Spn using the modelling approach was 
considerably higher than data obtained directly from microbiological studies. There were remaining 
unanswered questions about the method for estimating Population attributable fraction (PAF) in the 
IHME methods. 


Based on the data presented, the Working Group arrived at the following conclusions: 


• Despite several limitations in the methods for estimation of the fraction of deaths and cases of 
CAP attributable to S. pneumoniae (PnCAP), it is reasonable to conclude that there is a 
substantial burden of Pn CAP in older adults. Available data from microbiological studies using 
the more sensitive urinary antigen detection tests and one estimate using an indirect modelling 
approach reported proportions is between 17% (pooled estimate from studies using optimal 
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testing in studies from post-PCV period) and 60% (higher end of the range from the modelling 
approach).  Even using the lower end of this range would translate into a high burden of cases 
and deaths in this age group globally.  


• The analysis showed that a high proportion of Pn CAP is due to serotypes present in the 
currently available vaccine formulations licensed for use in adults, i.e. PCV13 and PPV23, and are 
likely to be vaccine preventable. However, these proportions may be an overestimate because 
of the higher sensitivity of the serotype specific urinary antigen tests relative to the serotype 
non-specific urinary antigen tests.  


• More data are needed to improve the estimates from the modelling approach. In addition 
studies from LMICs using sensitive microbiological methods are needed to estimate the 
proportion of CAP due to Spn. Testing of stored urine samples using the more sensitive ssUAD 
assays from recently completed or ongoing studies in LMICs could generate useful data on the 
burden of Pn CAP in the short term. 


2.2 Changes in serotype-specific incidence and serotype distribution in older adults 
following the use of PCV in childhood immunization schedules 
To assess the changes in the incidence and serotype distribution of pneumococcal disease in older 
adults following the use of PCV in childhood immunization schedules, the Working Group reviewed 
data from a preliminary analysis from the Pneumococcal Serotype Replacement and Distribution 
Estimation (PSERENADE) project. This project aims to summarize and assess the impact of childhood 
PCV10/13 use on Invasive Pneumococcal Disease (IPD) incidence (i.e. direct and indirect effects 
including serotype replacement) and serotype distribution. 


Surveillance data on the incidence of IPD among adults ≥ 65 years and the distribution of serotypes 
(STs) causing IPD in adults ≥ 50 years  abstracted from 77 surveillance sites in 50 countries where 
PCV10 or PCV13 were being used for childhood immunization were analyzed. The results in this 
report are preliminary and do not include data from all eligible sites. Data cleaning, analytic 
decisions and model refinement are ongoing. Detailed, final results will be available in 2021. 


Based on the data presented, the Working Group arrived at the following conclusions: 


Indirect effects of infant immunization programmes on IPD in adults ≥ 65 years 


• A substantial indirect effect was observed for any serotype with demonstrated effectiveness in 
children under 5 years, i.e. the PCV7 serotypes (STs) plus STs 1,5,7F in the PCV10 sites as well as 
6A and 19A for PCV13 sites. 


• The incidence of non-vaccine-type IPD (NVT IPD) increased in most PCV10 and PCV13 sites, but 
there was heterogeneity in the magnitude of increase. In most sites the incidence of NVT IPD is 
trending upwards in the most recent years.  


• The overall impact of IPD shows net decreases in some sites and no change from baseline in 
others; there is currently no evidence of net IPD increase, though this may change if the 
increasing trends in incidence of NVT IPD continue. Data on indirect effects stratified by the 
vaccination schedule were not available for review and the reasons for higher indirect effects 
and less serotype replacement observed in the United States compared to other countries are 
not known. 


• Data from LMICs in adults ≥ 65 years was limited. From first principles, it would be expected that 
higher transmission intensity in LMICs would result in indirect effects from infant immunisation 
being less pronounced, especially if vaccine coverage is low. Available data from LMIC adults ≥ 
50 years suggest that the trends are consistent with those observed in adults ≥ 65 years in HICs. 
A greater increase in NVT IPD was observed in one Upper Middle-Income Country (UMIC) among 
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those ≥ 50 years compared to those 18-49 years. There was heterogeneity in the magnitude of 
change in other sites with some sites showing a decline in NVT-IPD among those 18-49 years. 
Hence, caution should be maintained in extrapolating data from those ≥ 18 y which cannot be 
stratified into finer age groups. 


Serotype distribution of IPD among adults ≥ 50 years in the post PCV10/13 period. 


• In settings with mature childhood PCV programmes, about 15% of IPD in older adults is caused 
by PCV10 STs in PCV10 sites and by PCV13 STs (excluding ST3) in PCV13 sites, with an additional 
14% being due to ST3 in both. 


• IPD due to STs in PPV23, and the unlicensed PCV24, account for more than 70% of IPD in adults ≥ 
50 years while STs in the unlicensed PCV20 account for over 60%. Thus, effective PPV and PCVs 
would provide direct protection against most current STs in adults ≥ 50 years . 


• Available data suggest that the top serotypes in LMICs and indigenous populations in HICs 
following 7 or more years of PCV10/13 use in children are similar to those observed in HICs, 
though the proportion of PPV23 STs appeared to be lower in LMIC compared to HIC sites. 
However, the data from LMICs are limited and capacity to conduct high-quality surveillance at 
least in a subset of representative countries should be strengthened. 


• In light of newer higher valency PCVs becoming available in the near future, further discussion 
on the relative merits of their use in children and adults will be needed when data on the direct 
and indirect clinical effects of these vaccines becomes available. 


3. Immunogenicity, efficacy, effectiveness, and impact of 
pneumococcal vaccination of older adults. 


 


The Working Group reviewed data on analyses to address the following issues: 


1. The immunogenicity (by age of vaccination) and duration of antibody persistence in older 
adults (≥ 50 years) following vaccination with PCV13 and PPV23 


2. Immunogenicity following sequential schedules of PCV followed by PCV or PPV, compared to 
PCV or PPV alone 


3. Efficacy and effectiveness of PCV13 and PPV23 in older adults. 
4. Optimal age for vaccination of older adults. 
5. Duration of protection for clinical outcomes 


3.1 Immunogenicity of PCV13 and PPV23 in older adults 
Immune responses to PCV13 and PPV23 in adults ≥ 50 years were assessed in a structured literature 
review. Since unimmunized older adults may have high levels of binding antibody but low opsonizing 
antibodies (OPA), data on both total antibody and OPA were analyzed. Studies with data for more 
than one age group were classified as Grade 1 and those with data on only a single age group were 
classified as Grade 2. Since there are no defined immune correlates of protection for older adults, 
the conclusions are based review of the trends in Geometric Mean Concentrations (GMC) of IgG 
antibodies, Geometric Mean Titres (GMT) of OPA and Geometric Mean Fold Response (GMFR). 


 


3.2 Sequential vaccination 


To determine the immune response to sequential PCV-PPV vaccination schedules the Working 
Group considered evidence extracted from the immunogenicity review as well as additional studies.  
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Based on the evidence presented the Working Group arrived at the following conclusions: 


Immunogenicity of PCV13 and PPV23 


• Within each of the Grade 1 studies there was a trend in declining antibody response by age of 
vaccination; the age effect was primarily in those vaccinated ≥70 years of age. However,  
heterogeneity between studies exceeded that between age groups and the precision of 
estimates was limited, with wide confidence intervals across age groups and studies. The clinical 
significance of the observed decline is unclear. 


• Persistence of functional antibody (OPA) and IgG are similar by age of immunization for both 
PCV and PPV. 


• Given the population structure in LMICs, vaccinating adults ≥ 50 years of age may be more 
appropriate in these countries. Hence, data from immunogenicity studies from LMICs in those 50 
to 64 years of age, would be required to better define the optimal age for vaccination. 


Immune responses following sequential dosing schedules 


• Antibody response following a sequential PCV-PPV schedule is similar to that following PCV 
alone for most serotypes common between the two vaccines. 


• The sequential PCV-PPV schedule, starting with PCV, leads to similar or increased antibody 
responses for most common serotypes compared to PPV alone. 


• Data are insufficient to determine the optimal interval between doses in a sequential schedule, 
though across available studies (intervals ranging from 2 months to 3-4 years), longer intervals 
were associated with better responses for a few serotypes. 


• The clinical relevance of the differences in antibody responses is not known. 


3.3 Efficacy and effectiveness of pneumococcal vaccines in older adults and the 
optimal age for vaccination 
To assess the efficacy and effectiveness of pneumococcal vaccination of older adults, the Working 
Group reviewed the results of an updated systematic review to evaluate the vaccine efficacy or 
effectiveness (VE) of PPV23 and PCV13 in older adults that was conducted by the Norwegian 
National Institute of Public Health (NIPH) in collaboration with the Swedish and Danish Public Health 
Institutes. The primary objective of the review was to provide updated information on VE of 
pneumococcal vaccination in older adults for the prevention of IPD, VT-IPD, pneumococcal 
pneumonia (Pn CAP) and vaccine type Pn CAP (VT-Pn CAP). A secondary objective was to assess VE 
by age. 


3.4 Summary of evidence on pneumococcal vaccination in older adults in Latin 
America and the Caribbean (LAC) 
A critical appraisal of the literature from LAC was conducted, supplemented by interviews with 
relevant experts to address the following questions: 


• What is the current pneumococcal burden in elderly in LAC? 
• Have indirect effects from vaccinating children with PCV10 or PCV13 reduced burden among 


adults ≥ 65 years in LAC? 
• How much vaccine type pneumococci are still circulating in the community? 


Based on the available evidence, the regional immunization Technical Advisory Group (TAG) 
recommended that high coverage with childhood PCV be sustained because of the indirect effects in 
older adults and to strengthen surveillance for IPD in adults and to conduct carriage studies to 
determine the serotypes of pneumococci circulating in the community. 
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3.5 Duration of protection following pneumococcal vaccination 
A structured review of the published literature was conducted to assess the duration of clinical 
protection following vaccination with PCV13 or PPV23 in adults ≥ 50 years. 


3.6 Optimal age for pneumococcal vaccination of older adults 


In response to a request following the Working Group discussion on the optimal age for 
pneumococcal vaccination in older adults, a cohort model was used to estimate the impact of a 
single dose of vaccination given at different ages from 55 years of age onwards on VT-IPD. 


Based on the evidence reviewed, the WG arrived at the following conclusions on the efficacy/ 
effectiveness, impact, duration of protection, and optimal age for vaccination for PPV23 and PCV13 
in adults ≥ 50 years: 


Efficacy/ effectiveness of vaccination 


Invasive pneumococcal disease 


• The evidence supports efficacy/ effectiveness of both PPV23 and PCV13 against IPD in adults ≥ 
50 years. Though there are no head-to-head comparisons of the two vaccines, the VE estimates 
for PCV13 and PPV23 from different studies appeared to be similar.  The VE for PPV23 ranged 
from 43% (95% CL 21 to 60) in case control studies to 76% (95% CL -18 to 95%) in RCTs. VE for 
PCV13 was 52% (95% 22 to 77) against all IPD and 75% (95% CL 41 to 91) against VT-IPD in one 
RCT. 


• The observed increase in non-PCV STs in surveillance studies in older adults following the use of 
PCV in childhood may affect the overall impact of PCV13 and PPV23 in adults, as a result of a 
decline in PCV 13 STs and the increase in non-PCV13 and non-PPV23 STs respectively 


• The impact of PPV23 in populations with mature PCV programmes will be dependent on PPV23 
VE against unique PPV 23 STs not included in PCV13; there are limited data on the impact of 
PPV23 in this situation.  


Pneumonia 


• The available evidence shows that both PCV13 and PPV23 have efficacy/ effectiveness against Pn 
CAP. PCV13 had a VE of 31% (95% CL 10 to 47) against Pn CAP and 46% (95% CL 22 to 63) against 
VT-Pn CAP in one RCT. PPV 23 had a pooled estimate for VE of 64% (95% CL 35 to 80) against Pn 
CAP from 2 RCTs and 51% (95% CL 16 to 71) from a single cohort study. There was clear evidence 
of efficacy of PCV13 against non-bacteraemic pneumonia. Available evidence suggests that 
PPV23 also is effective against non-bacteraemic pneumonia when given to those younger than 
75 years for at least the first five years following vaccination. 


Mortality 


• There was insufficient evidence to draw conclusions on the impact of PCV13 or PPV23 on 
mortality among older adults 


Effect of age 


• PCV13 was efficacious in adults up to 74 years of age against VT-Pn CAP in one RCT; in those 
vaccinated beyond this age the efficacy estimates had wide confidence limits and no conclusion 
could be drawn.  


• Data from indirect cohort studies showed similar VE of PPV23 against IPD in those vaccinated at 
65-74, 75-84 and ≥85 years of age, respectively, whereas one case control study showed a 
decline in VE against IPD after 74 years, albeit with a wide uncertainty range.  
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• From case-control studies, data on VE of PPV23 against Pn CAP, stratified by age, had wide 
uncertainty ranges and were difficult to interpret. 


Duration of protection 


• Data from the Community-Acquired Pneumonia Immunization Trial in Adults (CAPiTA trial) 
indicate that PCV13 provides protection against IPD and VT-CAP for at least 5 years following 
vaccination. 


• Only observational data are available for duration of protection with PPV23 vaccination. 
Declining trends in effectiveness are observed, starting after 2 years following vaccination in one 
study and 5 years following vaccination in other studies. 


Optimal age for vaccination 


• Modelling using data from England & Wales and Malawi suggested that vaccination at 55 years 
of age optimizes impact in terms of total cases averted. Vaccination of those ≥ 80 years results in 
the greatest number of cases averted per 1000 vaccinated in most of the scenarios included in 
the model. However, the the optimal age and that this is likely to vary depending on population 
age structure and disease burden variation between countries. . 


4. Cost-effectiveness 
The Working Group reviewed data from a systematic review of economic evaluations of age-based 
pneumococcal vaccine strategies for adults aged ≥ 50 years in LMICs.  Seventeen studies, 6 full articles 
and 11 conference abstracts were identified. All but three of the studies included at least one 
employee of a pharmaceutical company manufacturing PCV13 or PPV23 as a co-author. Most of the 
studies showed that both vaccines were either cost-saving or cost-effective in the country in which 
the study was conducted. The incremental cost-effectiveness of PCV13 or PPV23 relative to each other 
were strongly biased towards the vaccine of the manufacturer conducting the study. 


A systematic review of cost-effectiveness analyses investigated the peer-reviewed literature from 
1980 to 2016 for estimates of the economic value among US adult populations. Findings from the 
review included estimates of value for adult pneumococcal vaccinations (PCV or PPV) that would 
likely be considered cost-effective, with estimates ranging from cost-saving to $99,000 per QALY 
saved (US$2016). However, these estimates were mainly based on data from a period before the 
indirect effects of infant vaccination were fully realized. 


The US Advisory Committee on Immunization Practices (ACIP) recently recommended that 
immunocompetent adults aged 65 years and older receive PPV only,  instead of both PPV and PCV13, 
though PCV followed by PPSV is recommended based on shared clinical decision making. Three 
economic models that assessed the incremental cost-effectiveness of adding PCV13 routinely to all 
immunocompetent adults aged ≥65 years in the context of indirect effects experienced to date from 
paediatric PCV13 use, contributed to the decision.  Across the three models, the base case estimates 
for the cost per QALY saved ranged from $186,000 to $765,000 (US$2017).  


Based on the review of the available evidence, the Working Group concluded that: 


• Given the lack of important details from many of the studies that were only available in abstract 
form, study limitations, and potential biases, it was difficult to draw conclusions about the cost-
effectiveness of pneumococcal vaccination of older adults in LMICs. 
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• Further research and analysis should be encouraged to address the limitations in the available 
studies and fill evidence gaps required to draw conclusions about cost-effectiveness, especially 
in settings with mature childhood PCV programmes. 


5. Safety of pneumococcal vaccines in older adults 
A review of safety data on the use of pneumococcal vaccines (PCV and PPV23) in adults 50 years and 
older was conducted. Structured literature searches for PCV13 and separately for PPV23 were 
conducted leveraging recent systematic reviews. In addition, the Working Group discussed: (i) the 
safety of PPV23 in HIV-infected adults because of the increase in all cause pneumonia reported in 
adults who received PPV23 in a randomized clinical trial in Uganda conducted prior to the widespread 
use of ART; and (ii) reviewed data and guidelines for use of the vaccine in HIV-infected individuals on 
ART. 


Based on the results of the review, the Working Group concluded that: 


• A review of clinical trial data for both PCV13 and PPV23 showed them both to be safe and well-
tolerated in older adults. Post-marketing data have limitations but did not indicate any 
unanticipated safety signals for either PCV13 or PPV23. 


• PPV23 may be safely used in HIV-infected adults on ART with virological suppression. 


6. Implementation of adult pneumococcal vaccination 
The Working Group reviewed information on several topics, including: 


• The projected demand and supply of PCV and PPV up to 2030; 
• The experience with influenza vaccination of older adults; 
• An analysis that describes the country priorities and approaches that underlie adult 


immunization decision-making and implementation and uses the data to define country 
archetypes;and 


• Other considerations for vaccine introduction. 


Based on the review of the information presented, the Working Group concluded that: 


• Though an increasing number of countries have policies for vaccinating adults with seasonal 
influenza vaccine, few LMICs in the WHO African and South East Asian regions have such 
policies. None of the LMICs currently have policies for pneumococcal vaccination of older adults. 


• Uncertainties about the projected impact of pneumococcal vaccination in older adults arising 
from lack of high-quality data on the burden of disease, effectiveness and additional impact over 
and above infant vaccination will pose a challenge to policy makers in LMICs. 


• High coverage with seasonal influenza vaccination in older adults has been achieved in several 
LMICs indicating the potential to reach high coverage with vaccination in this age group. 


• While the available data suggests that vaccine supply is likely to meet the projected demand, 
country preference for specific products could create supply shortages for PCV products and the 
PPV supply situation is unstable and would require a clear signal to manufacturers about the 
future use of these vaccines for adult use. 


• The following issues will need to be addressed to facilitate the introduction of pneumococcal 
vaccination in older adults: 
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• Generation of better burden and vaccine effectiveness data in a select number of 
potential “early adopter” countries, that have existing surveillance capacities 


• To promote the uptake of vaccination, education of health care providers of older adults 
so that they recommend vaccination will be important. This will require engaging with 
private service providers where they represent an important source of care in older 
adults. 


• Providing guidance on the choice of products to use in older adults. Data on higher 
valency PCV products are currently not available to draw conclusions on their safety and 
efficacy. These data will need to be reviewed when available to inform decisions on 
product choice. 


• Platforms for the delivery of vaccination to older adults will need to be established and 
strengthened since this age group will increasingly be a target for vaccination, 
potentially including vaccination against SARS CoV-2. 


 


Recommendations of the Working Group: 


• In considering the evidence and data reviewed by the Working Group, at this time, introduction 
of an infant PCV programme, ensuring optimal uptake of PCV in children, and sustaining high 
coverage should be prioritized over initiating an older adult vaccination programme. 


• A mature PCV childhood programme, provides important indirect protection against most 
vaccine serotypes for adult populations and is defined as  one where the vaccine has been used 
nationally for 7 or more years with at least 70% coverage with 3 doses of PCV in each of the last 
3 years.    


• Both vaccines currently licensed for use in older adults, i.e. PCV13 and PPV23 have 
demonstrated efficacy or effectiveness against IPD and Pn CAP. For countries that already have a 
mature PCV childhood programme and would like to provide direct protection to older adults, 
general considerations for vaccine introduction are outlined in the WHO resource Principles and 


considerations for adding a vaccine to a national immunization programme1 and should include 
a review of the epidemiology of pneumococcal disease, including disease burden and serotype 
distribution, in older adults (using either national data sources or data from countries with 
similar socio-demographic profile) to guide the choice of vaccine, and implementation 
considerations to ensure that optimal coverage can be consistently achieved in the target 
population.  It was also noted that the population structure, and particularly the demographics 
amongst older adults, and the burden of disease by age, should be used to guide the age at 
which introduction should be considered. While disease incidence typically increases with age, 
vaccinating early in older adulthood may increase programme impact by reaching a larger part of 
the population. The balance in this trade-off depends on a number of  yet poorly quantified 
factors and hence the age of vaccination may be decided based on logistical  and programmatic 
considerations. 


1 
https://www.who.int/immunization/programmes_systems/policies_strategies/vaccine_intro_resources/nvi_g
uidelines/en/ 
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• The WG found a number of critical gaps in the evidence base for adult vaccination in LMICs, 
including the epidemiology of IPD and pneumococcal pneumonia, effectiveness and duration of 
protection of the vaccines currently licensed for adult useand cost effectiveness. 


• To fill these knowledge gaps the WG encourages the following: 
o Surveillance and research to describe the epidemiology including indirect effects and 


residual burden of VT of pneumococcal disease in adults ≥ 50 years in a representative set of 
LMICs. 


o Support for evaluations of the effectiveness and duration of protection in early adopter 
LMICs to provide lessons learned for others.  Ideally, such studies should measure the 
impact of vaccination on CAP, which will require large and expensive investigations.  External 
financial and technical support should be provided to design and conduct such studies. 
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POLIO ERADICATION UPDATE 


Session type 


For ☐ information ☐ discussion ☒ decision


Purpose of session 


SAGE will be briefed on the progress of polio eradication in the context of COVID pandemic; and 
what measures have been taken to safeguard the progress of eradication and maintain surveillance. 
In addition, three specific questions will be presented for recommendation and endorsement: 


1. Recommendation on 2nd IPV dose in routine immunization
2. Recommendation on use of type 2 containing vaccine (including novel nOPV2) to


respond to cVDPV2 outbreaks
3. Recommendation on use of IPV to respond to poliovirus outbreaks


Background description 


In just a short time, a localised outbreak of COVID-19 evolved into a global pandemic that caused 
severe societal and economic disruption. Among others, it had serious implications on delivery of a 
range of public health interventions and essential health services, including polio eradication.  


The polio eradication programme largely depends on field surveillance and house-to-house 
supplementary immunization activities (SIAs) along with large-scale community mobilization and 
engagement. As a result, the programme has been heavily affected, both because of the increased 
morbidity caused by COVID-19 and also because countries increasingly divert human, logistical and 
financial resources to respond to the pandemic.  


The situation is further complicated with the suspension of flights and closure of international 
borders. Preventive and outbreak response SIAs have been suspended in the majority of the GPEI’s 
target countries that implement public health measures necessary to protect communities and 
frontline workers. 


Against this backdrop, it was imperative for the polio eradication programme to safeguard the polio 
eradication gains and maintain poliovirus surveillance as much as possible. SAGE will be briefed 
about these efforts and how the program is restarting its activities. 


The introduction of second dose of IPV in routine immunization (IPV2) is a next step towards 
complete OPV withdrawal. IPV supply is now sufficient for IPV2 introduction for most countries and 
Gavi will support IPV2 introduction. In April 2020, SAGE re-prioritized IPV stock usage and made IPV2 
higher priority for 2021. For this meeting, we will ask SAGE to recommend on specific immunization 
schedules for IPV2 introduction. We will provide analysis of existing IPV immunogenicity data in 
different schedules. 


The use of novel OPV2 (nOPV2) will be initially authorized under the Emergency Use Listing (EUL) 
recommendation. This vaccine, together with Sabin mOPV2 and Sabin tOPV, will become part of the 
toolbox to respond to outbreaks of circulating vaccine derived poliovirus 2 (cVDPV2). SAGE will be 
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presented with different scenarios of “type 2 vaccine use framework”. SAGE will be asked to 
comment on the scenarios and endorse them. 


IPV use in poliovirus outbreak response has been discussed at SAGE on a number of occasions, 
however, without a clear recommendation. Polio SAGE WG deliberated on this issue and proposed 
that IPV should not be used as a tool for outbreak response. SAGE will be asked to discuss this point 
and comment on the proposed recommendation by the polio SAGE WG. 
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Pneumococcal Vaccines: Considerations for use in older adults and Use in Outbreak settings 


Session type 


For ☐ information ☐ discussion ☒ decision


Purpose of session 


The purpose of this session is twofold: 


1) For SAGE to review the evidence for the use of currently available pneumococcal vaccines in
older adults (over 50 years of age) and advise if WHO conclusions need updating.


2) For SAGE to review the evidence on the use of Pneumococcal vaccines in populations
experiencing pneumococcal outbreaks.


Background description for Part 1 


WHO currently recommends the use of pneumococcal vaccines in children under the age of five 
years.  While this is the group with a very high burden of disease globally, there also exists a high 
burden of disease among adults and in particular older adults and elderly  (i.e. those over the age of 
50 years). The SAGE Pneumococcal Working Group (WG), Chaired by Dr. Andrew Pollard (SAGE 
Member), reviewed the latest available data on the following topics: vaccine efficacy and 
effectiveness, vaccine safety, burden of disease, duration of protection, schedules, herd effects due 
to childhood programmes, cost effectiveness and implementation issues.  The purpose of this work 
was to review the available evidence, develop points to consider and highlight gaps in the evidence 
with regards to the use of pneumococcal vaccines for national programmes to vaccinate older 
adults.    


Part 2: 


Background Description 


While pneumococcal meningitis is generally an endemic disease, it has the potential to cause large 
community outbreaks, similar to those caused by meningococcus. These outbreaks have mostly 
been reported in communities in northern Africa. As recommended by WHO, many countries of 
these provide the 10- or 13-valent PCV (PCV10, PCV13) in their national infant immunization 
programmes. WHO recommends a minimum of 3 doses of PCV, given as either 3 primary doses with 
no booster (3p+0) or as 2 primary doses with a booster dose at 9-18 months of age (2p+1).   


Several possible approaches have been considered to prevent and/or respond to pneumococcal 
outbreaks. These include: (i) strengthening routine immunization programmes for PCV; (ii) a change 
in schedule from 3p+0 to 2p +1; (iii) conducting catch up vaccination campaigns to include older, 
susceptible age groups; or (iv) conducting reactive campaigns in response to an outbreak. The 
Working Group (WG) reviewed available data on the epidemiology of pneumococcal outbreaks, the 
impact of schedules on the epidemiology of pneumococcal disease (IPD) and modelling approaches 
with the aim to provide a recommendation on the best way to prevent or mitigate pneumococcal 
outbreaks. 
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OUTCOMES FROM THE VACCINE INNOVATION PRIORITISATION STRATEGY (VIPS) 


Session type 


For ☐ information ☒ discussion ☐ decision


Purpose of session 


The Vaccine Innovation Prioritisation Strategy (VIPS) process concluded in May 2020 with a 
decision to prioritise 3 innovations / approaches for which the Alliance will engage in to advance 
development, policy and access. 


The intent of this SAGE session is to communicate this to the immunisation community and to seek 
input as VIPS embarks on the next stage, including: 


➢ Additional stakeholder consultations, e.g. with countries, regulators (including those in
LMICs) and manufacturers will likely be included in the future activities.  However, would
SAGE recommend any specific additional stakeholder consultations as critical to advance the
different innovations?


➢ Does SAGE agree that the VIPS Alliance has identified the key, high level workstreams to
focus on in the next phase, to advance vaccine product innovation in a measurable way?


Background description 


Innovative approaches are needed to address immunisation barriers and achieve immunisation 
coverage and equity goals. The VIPS represents an unprecedented three-year collaboration between 
the Gavi Secretariat, World Health Organization (WHO), Bill & Melinda Gates Foundation (BMGF), 
United Nations Children’s Fund (UNICEF) and PATH – known as the VIPS Alliance - to develop a single 
integrated framework to evaluate and prioritise innovations in vaccine product delivery, and to drive 
these innovations forward.  


Vaccine product innovations offer important means to simplify logistics, increase the acceptability and 
safety of immunisation, minimise missed opportunities, and facilitate outreach. There is increasing 
recognition of the need to employ targeted solutions to extend vaccine access to reach the unreached. 


The scope of VIPS includes completely new product presentations and packaging, or adaptations to 
existing products that could provide measurable financial or programmatic benefits to LMICs, such as 
increased coverage and equity or vaccine effectiveness. 


The VIPS process involved in-depth research, stakeholder consultations and development and 
application of a methodology capable of evaluating a variety of technologies at different stages along 
the product development pipeline continuum. The approach required understanding countries’ needs 
to consider the expected impacts of innovations; developing common principles across the Alliance to 
assess the long-term benefits of those innovations; and convening a platform of stakeholders to 
articulate a clear and aligned perspective on priorities. By prioritising innovations in vaccine products, 
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the goal of VIPS is to provide greater clarity to manufacturers and partners to inform and influence 
investment decisions. VIPS outcomes also represents a catalyst to mobilise key decision-makers and 
funders and to chart a strategic pathway forward for the prioritised innovations. 


The VIPS process was designed and implemented by a working group composed of members from 
each of the VIPS partners, with oversight from an expert steering committee. The 3 prioritised 
innovations / approaches are: 


• Microarray patches – an upstream novel delivery device; 
• Heat stable and Controlled Temperature Chain qualified vaccines - a combined formulation, 


regulatory, and novel programmatic approach to vaccine management; 
• Barcodes on primary packaging - an implementation/system innovation  
 


The next steps for the VIPS Alliance are to define end-to-end strategies for the three prioritised 
innovations, including developing clear five-year action plans to accelerate their advancement to 
uptake and impact.  
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Version 1.2: November 12, 2019 


WHO Programmatic Guidance Note 


Use of more than one rotavirus vaccine product to complete the vaccination series


The World Health Organization (WHO) recommends that the rotavirus vaccination series for each 
child be completed with the same product whenever feasible. However, if the product used for a 
prior dose is unavailable or unknown, the series should be completed with any available licensed 
product. Restarting the vaccine series is not recommended. If any dose in the series was from a 
product that has a 3-dose schedule, or if the vaccine product is unknown for any dose, a total of 3 
doses of rotavirus vaccine should be administered for a complete vaccination series.  


If a country is switching from one vaccine product to another, the primary emphasis during the 
transition period should be to complete the vaccination series with the same rotavirus vaccine 
product for each individual child. When this is not feasible due to programmatic difficulties, children 
who have an incomplete series of the first product should complete the series with the second 
product, per the guidelines above.  


The effectiveness of a complete series that contains more than one product is likely to be greater 
than an incomplete series with one product. Data from the United States indicate that a 3-dose 
series that contained both Rotarix and Rotateq is as immunogenic and effective as a complete series 
of either product alone.1, 2, 3, 4 Further, the theoretical risk for adverse events is not expected to be 
higher among infants that complete the series with more than one product, as compared with 
infants that complete the series with the same product. At this time, no data are available on 
interchangeability of other licensed rotavirus vaccines. 


Finally, for countries which may distribute more than one product or switching products, it is 
recommended that the vaccination record of each child indicates the vaccine product used for each 
of the individual doses.   


1 Libster R, et al. Safety and Immunogenicity of Sequential Rotavirus Vaccine Schedules. Pediatrics. 2016


Feb;137(2):e20152603. doi: 10.1542/peds.2015-2603. 
2 Cortese MM, et al. Effectiveness of monovalent and pentavalent rotavirus vaccine. Pediatrics. 2013 Jul;132(1):e25-33. 
3 Payne DC, et al. Evaluation of Effectiveness of Mixed Rotavirus Vaccine Course for Rotavirus Gastroenteritis. JAMA


Pediatr. 2016 Jul 1;170(7):708-10. 
4 Payne DC, et al. Association of Rotavirus Vaccination With Inpatient and Emergency Department Visits Among Children


Seeking Care for Acute Gastroenteritis, 2010-2016. JAMA Network Open. 2019;2(9):e1912242. 


doi:10.1001/jamanetworkopen.2019.12242 
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Main outcomes of the meeting of the WHO Expert Committee on Biological 
Standardization held from 24 to 28 August 2020 


The 71st meeting of the WHO Expert Committee on Biological Standardization (ECBS) was 


held from 24 August to 28 August 2020 by WebEx due to the restrictions imposed during the 


COVID-19 pandemic. This exceptional session was held in addition to the annual October 


meeting of the ECBS and an emphasis was placed on addressing a number of urgent biological 


standardization issues relating to COVID-19. ECBS members, regulatory authority 


representatives and subject matter experts from governmental organizations participated in the 


meeting from Monday 24 August to Thursday 27 August. An open information-sharing session 


involving all participants, including non-state participants, was held on Monday 24 August. All 


decisions and recommendations regarding the adoption of written standards and the 


establishment of measurement standards were made in a closed session held on Friday 28 


August attended only by ECBS members and WHO staff. In addition, the ECBS provided 


advice to WHO on a number of strategic issues. A full report of the meeting will be published 


in the WHO Technical Report Series in 2021. 


The main outcomes of the 71st ECBS meeting are summarized below: 


Two WHO written standards to support the regulatory evaluation of vaccines were adopted: 


1. Guidelines for assuring the quality, safety and efficacy of plasmid DNA vaccines
Vaccines based upon the direct introduction of plasmid DNA encoding an immunogen into


a vaccine recipient (known as plasmid DNA vaccines or DNA vaccines) are at an advanced


stage of clinical development. Given the potential of this platform technology to address


priority pathogens in public health emergencies and the pressing need for vaccine


candidates to address the current COVID-19 pandemic, the availability of an up-to-date


WHO written standard to drive international regulatory convergence for such vaccines is


a matter of urgency. Since the adoption by the ECBS of the WHO Guidelines for assuring


the quality and nonclinical safety evaluation of DNA vaccines in 2005 significant


experience has been gained in their manufacture and control. This revised document sets


out the guiding principles for evaluating the quality, safety and efficacy of plasmid DNA


vaccines for human use. The revision also addresses several issues specifically associated


with DNA vaccines, including the need to consider the impact of the delivery device on


vaccine efficacy, the role of DNA vaccines in priming an immune response as part of a


prime-boost vaccination strategy and the challenge of assessing vaccine potency in the


laboratory.


2. Guidelines for the safe production and quality control of poliomyelitis vaccines


At its 69th meeting in 2018, the ECBS adopted the WHO Guidelines for the safe production


and quality control of poliomyelitis vaccines. These Guidelines incorporated biosafety


measures consistent with GAPIII requirements, including several relating to the physical


design of facilities and to quality control testing that were added after the final round of


public consultation. Following publication of the Guidelines, poliomyelitis vaccine


manufacturers requested that WHO consider the use of more flexible facility-specific risk-


based approaches. In consultation with the Containment Advisory Group, the ECBS at its


70th meeting had recommended the amendment of the Guidelines in the three specific areas


of: (a) the requirement for showering when exiting the containment facility; (b) allowing


the use of non-dedicated quality control laboratories; and (c) permitting the removal of
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certain samples for testing outside the containment facility. Following detailed discussion 


of the interpretation and implications of the amended text for vaccine manufacturers, the 


proposed amendments were adopted. 


 


As shown in Table 1, the ECBS also established two new WHO international reference 


preparations and one replacement WHO international reference preparation. In addition, the 


ECBS endorsed four proposals for future new or replacement preparations. 


 


Table 1 
WHO International Standards and Reference Reagents established by the ECBS in 
August 2020 
 


Preparation1 Unitage Status 


Blood products and related substances 


Thrombin 90 IU/ampoule Third WHO International Standard  


 


In vitro diagnostics 


Plasmodium vivax 


antigens 


1000 IU/ampoule 


 


First WHO International Standard 


Vaccines and related substances 


Anti-malaria 


(Plasmodium vivax) 


human serum 


100 IU/ampoule First WHO Reference Reagent 


 


 


In addition to the adoption of written standards and establishment of reference preparations, 


the ECBS also discussed the following: 


 


1. The ECBS was briefed on the impact of COVID-19 on the work of WHO on vaccines and 


biological therapeutic medicines. WHO has set out the guiding principles for COVID-19 


vaccine standardization on its website, explaining how current WHO written standards 


provide useful guidance and information on the development, production and evaluation of 


candidate COVID-19 vaccines, together with information on the current status of 


measurement standards projects. It is clear, however, that additional written and 


measurement standards specific to COVID-19 are required. 


 


2. Although no RNA-based vaccines have yet been approved for human use, this platform 


technology has the potential to facilitate the rapid development of vaccines against priority 


pathogens in public health emergencies. Notably, RNA vaccines were among the first 


candidates to enter clinical development during the current COVID-19 pandemic, 


prompting requests for regulatory guidance. Because of significant differences in the way 


RNA vaccines are produced and evaluated, it was considered inappropriate to incorporate 


such guidance into the revised WHO plasmid DNA vaccines Guidelines adopted at the 


current meeting. The ECBS instead supported the development of a separate document on 


                                                           
1 Unless otherwise indicated, all materials are held and distributed by the National Institute for Biological Standards and 


Control, Potters Bar, Herts, EN6 3QG, the United Kingdom. 
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regulatory considerations for the evaluation of mRNA vaccines, which could be updated as 


more scientific and clinical data became available. A draft document had been developed 


with sections covering general considerations, quality issues, and preclinical and clinical 


assessment. It was proposed that an appendix be added to address issues specific to SARS-


CoV-2 mRNA vaccines. 


 


3. Following a review of the range of vaccine platforms currently being used to develop 


SARS-CoV-2 candidate vaccines, and of the challenges of ensuring their safety and 


efficacy, the ECBS identified a need for both written and measurement standards to support 


such vaccine development. In particular, guidance was needed on the design, validation 


and standardized comparison of antibody assays. Guidance was also needed on the 


measurement and standardization of cellular immune responses, specifically with regard to 


safety issues. Furthermore, there are currently no guidelines specifically for SARS-CoV 


vaccines or more generally for vaccines based on RNA platforms. With regard to 


measurement standards, a proposal to develop a First WHO International Standard for anti-


SARS-CoV-2 antibodies was endorsed at the current meeting. Related issues include a lack 


of knowledge regarding the quality of the various antigen targets used for ELISA and the 


need for standard antigen preparations to facilitate the standardization of antibody binding 


assays. In addition, despite no evidence to date that SARS-CoV-2 candidate vaccines cause 


vaccine-associated enhanced respiratory disease, an analogous effect has been reported in 


a SARS-CoV-1 mouse model and rigorous assessment of this would be required. 


 


4. Proposals for the development of two international standards for use in public health 


emergencies were also endorsed at the current meeting: the First WHO International 


Standard for SARS-CoV-2 RNA for NAT-based assays and the First WHO International 


Standard for anti-SARS-CoV-2 antibodies. The first is urgently needed to standardize 


diagnostic assays, which are essential both for clinical treatment and for containing 


outbreaks. The second is essential for: (a) the standardization of assays used to measure 


antibody responses elicited by vaccination; (b) diagnosing previous exposure to SARS-


CoV-2; and (c) standardizing SARS-CoV-2 antibody content in COVID-19 convalescent 


plasma (CCP). 


 


5. The COVID-19 pandemic has adversely impacted upon the supply of blood and blood 


components in many countries. The ECBS was updated on the latest WHO guidance on 


maintaining a safe and adequate blood supply during the pandemic, and on the safe 


collection of CCP. Evidence indicates that the treatment of patients with CCP is a 


potentially effective therapy. It is essential that virus neutralizing antibody levels are 


standardized to facilitate consistent treatment. It was the strongly held view of the ECBS 


that CCP should be calibrated in IU as soon as the antibody standard became available. 


 


6. High-throughput deep sequencing technology is proving to be increasingly important as an 


alternative to supplement or replace the currently recommended adventitious virus 


detection assays performed on biological medicines. Two proposals were presented to the 


ECBS on the development of reference standards for adventitious virus detection in 


biological products using next-generation sequencing. These proposals provide an example 


of how the rapid evolution of highly sophisticated assay technologies is increasingly 


impacting upon the work of the ECBS. 


 
The next meeting of the ECBS is scheduled for 19–23 October 2020. 
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Publications around immunization in the SARS-CoV-2 context1 (07 September 2020) 


Citation Brief summary or abstract 


Publications that include Data 


Estimating the additional cost for maintaining facility-based 
Routine Immunization programs in the context of COVID-19 
(Harvard EPIC) http://immunizationeconomics.org/recent-
activity/2020/7/23/covid-19-increases-cost-to-deliver-
immunization 


Incremental financial cost of COVID-related modifications to routine immunization One-time 
startup costs per facility range from $400 per facility up to $1,660 per facility, depending on 
the modifications adopted. Recurrent costs range from $450 to just over $1,000 per facility 
each month that modifications are in place, highlighting the importance not only of 
considering the scope of modifications required in a specific country context, but also the 
potential duration that they might be required. Combining startup and 12 months of 
recurrent costs would total $6,000 to $15,000 per health facility, depending on the program 
modifications implemented. For LMICs, considering additional costs of PPE and 
training/social mobilization, the per-facility cost represents a 3–14% increase from baseline 
delivery costs, depending on the intensity of program modifications. When including the 
additional labor cost of crowd controller/intake screening personnel, the cost increases to 
23–53% of baseline delivery costs. Finally, adding in the additional cost of hazard pay for 
health workers would translate to an approximately 36–94% increase over baseline delivery 


The cost of routine immunization outreach in the context of 
COVID-19: estimates from Tanzania and Indonesia (Thinkwell)  
https://thinkwell.global/wp-content/uploads/2020/07/Cost-of-
outreach-vaccination-in-the-context-of-COVID-19-20-July-
2020.pdf 


An analysis assessing changes in the cost of delivering immunization through outreach in 
Tanzania and Indonesia estimated that adding handwashing stations and hand sanitizer at 
outreach sites could increase the delivery cost per dose by 11-14%, by 45-61% when adding 
PPE (mask, gloves, goggles), an additional 9% if adding a crowd controller, and up to 42% for 
additional staff with infrared thermometers. If facility-based coverage drops by 50%, the cost 
of increasing outreach to compensate could add up to another 11% per dose. 


Immunization campaigns during the COVID-19 pandemic: a 
rapid analysis of the additional operational cost (Thinkwell) 
 https://thinkwell.global/wp-content/uploads/2020/05/COVID-
19-impact-on-campaigns-9-June-2020.pdf


An analysis using data from 10 campaign costing studies to calculate the additional cost of 
potential operational changes due to COVID-19 estimated that the operational costs of a 
campaign could increase by 5% when adding handwashing stations, 9-20% when adding PPE, 
by 10-26% when adding crowd controllers to manage physical distancing and triaging, by 8-
32% due to additional per diems associated with campaign extension, and by 10-40% when 
certain operational aspects of the campaign (such as social mobilization and transport) are 
increased.  


1 List may not be exhaustive. Publications as been included mainly using snowballing as using the terms ((immunization OR immunization) OR vaccine) AND 
COVID-19 yield too many publications unrelated to immunization programs. Similarly, this list may exclude specific polio articles. 
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McDonald HI, Tessier E, White JM, Woodruff M, Knowles C, Bates 
C, Parry J, Walker JL, Scott JA, Smeeth L, Yarwood J, Ramsay M, 
Edelstein M. Early impact of the coronavirus disease (COVID-19) 
pandemic and physical distancing measures on routine childhood 
vaccinations in England, January to April 2020. 
Euro Surveill. 2020 May;25(19):2000848. doi: 10.2807/1560-
7917.ES.2020.25.19.2000848.PMID: 32431288  
 


Abstract 
Using electronic health records, we assessed the early impact of coronavirus disease (COVID-
19) on routine childhood vaccination in England by 26 April 2020. Measles-mumps-rubella 
vaccination counts fell from February 2020, and in the 3 weeks after introduction of physical 
distancing measures were 19.8% lower (95% confidence interval: -20.7 to -18.9) than the 
same period in 2019, before improving in mid-April. A gradual decline in hexavalent 
vaccination counts throughout 2020 was not accentuated by physical distancing. 
 


Bramer CA, Kimmins LM, Swanson R, Kuo J, Vranesich P, Jacques-
Carroll LA, Shen AK. Decline in child vaccination coverage during 
the COVID-19 pandemic - Michigan Care Improvement Registry, 
May 2016-May 2020. 
Am J Transplant. 2020 Jul;20(7):1930-1931. doi: 
10.1111/ajt.16112.PMID: 32596921 
 


This article describes a reduction in childhood vaccinations during the COVID‐19 pandemic, 
which may leave communities more vulnerable to vaccine‐preventable diseases. 


Santoli JM, Lindley MC, DeSilva MB, et al. Effects of the COVID-19 
Pandemic on Routine Pediatric Vaccine Ordering and 
Administration - United States, 2020. MMWR Morb Mortal Wkly 
Rep. 2020;69(19):591-593. Published 2020 May 15. 
doi:10.15585/mmwr.mm6919e2  
https://www.cdc.gov/mmwr/volumes/69/wr/mm6919e2.htm 


Article examines two data sources to assess the impact of the pandemic on pediatric 
vaccination in the United States: Vaccines for Children Program (VFC) provider order data 
from CDC’s Vaccine Tracking System and Vaccine Safety Datalink (VSD) vaccine 
administration data.  


Langdon-Embry M, Papadouka V, Cheng I, Almashhadani M, 
Ternier A, Zucker JR. Notes from the Field: Rebound in Routine 
Childhood Vaccine Administration Following Decline During the 
COVID-19 Pandemic - New York City, March 1-June 27, 
2020. MMWR Morb Mortal Wkly Rep. 2020;69(30):999-1001. 
Published 2020 Jul 31. doi:10.15585/mmwr.mm6930a3 
https://pubmed.ncbi.nlm.nih.gov/32734936/ 
https://www.cdc.gov/mmwr/volumes/69/wr/pdfs/mm6930a3-
H.pdf 
 


A decrease in the number of vaccine doses administered in NYC was detected beginning the 
week of March 8, 2020, 1 week after the first COVID-19 case was confirmed in NYC. Those 
numbers declined further after the New York State on PAUSE Executive Order went into 
effect on March 22, which required New Yorkers to stay at home to reduce the spread of 
SARS-CoV-2, the virus that causes COVID-19. Vaccine administration increased among 
persons aged <24 months starting the week of April 19–25, as the number of new COVID-19 
cases declined,** and returned to levels comparable with those during 2019 beginning the 
week of May 17 
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Chandir S, Siddiqi DA, Setayesh H, Khan AJ. Impact of COVID-19 
lockdown on routine immunisation in Karachi, Pakistan. Lancet 
Glob Health. 2020;S2214-109X(20)30290-4. doi:10.1016/S2214-
109X(20)30290-4 
https://pubmed.ncbi.nlm.nih.gov/32615076/ 


Compared the ZM EIR data from Karachi in the 6 months before the COVID-19 lockdown 
(Sept 23, 2019–March 22, 2020) with those from the first 6 weeks of the lockdown period 
(March 23–May 9, 2020). From May 10, 2020, to June 6, 2020, the mean number of daily 
immunisation visits was reduced by 27·2% compared with baseline (from 5184 to 3772 
visits). Outreach services were affected more than fixed-centre services. Authors postulate 
that fear of infection because of a lack of preparedness contributed to a decrease in the 
mean proportion of vaccinators who attended work during the lockdown compared with 
baseline (25 931 [78·7%] of 32 960 person-days vs 112 131 [91·6%] of 122 461 person-days). 


Garg S, Basu S, Rustagi R, Borle A. Primary health care facility 
preparedness for outpatient service provision during the COVID-
19 pandemic in India: cross sectional study. JMIR Public Health 
Surveillance 2020;6(2):e19927 
https://publichealth.jmir.org/2020/2/e19927/  


In outpatient clinics (OPC) in 51 primary health care sites across the country [India], there 
were significant reductions in clinic operations for immunization services (p<0.001) as well as 
antenatal care services (p<0.001), in contrast to general OPD’s (p=0.002) which were least 
disrupted during COVID-19 pandemic. 


Abbas K, Procter SR, van Zandvoort K, et al. Routine childhood 
immunisation during the COVID-19 pandemic in Africa: a 
benefit-risk analysis of health benefits versus excess risk of 
SARS-CoV-2 infection. Lancet Glob Health. 2020;S2214-
109X(20)30308-9. doi:10.1016/S2214-109X(20)30308-9 
https://pubmed.ncbi.nlm.nih.gov/32687792/ 


In the high-impact scenario, for every one excess COVID-19 death attributable to SARS-CoV-2 
infections acquired during routine vaccination clinic visits, 84 (95% UI 14–267) deaths in 
children could be prevented by sustaining routine childhood immunisation in Africa. The 
benefit–risk ratio for the vaccinated children is 85 000 (4900–546 000), for their siblings (<20 
years) is 75 000 (4400–483 000), for their parents or adult carers (aged 20–60 years) is 769 
(148–2700), and for older adults (>60 years) is 96 (14–307). In the low-impact scenario that 
approximates the health benefits to only the child deaths averted from measles outbreaks, 
the benefit–risk ratio to the households of vaccinated children is 3 (0–10); if the risk to only 
the vaccinated children is considered, the benefit–risk ratio is 3000 (182–21 000). 
 


Danovaro C, Gurung S, Ho L., Lindstrand, A. Understanding the 
disruption to programmes through rapid polling. Global 
Immunization Newsletter – April 2020. 
https://www.who.int/immunization/GIN_March-
April_2020.pdf?ua=1 


An Immunization Pulse Poll in the context of COVID-19 conducted between 14 and 24 April, 
with 801 responses from 107 countries, showed that disruption to the routine immunization 
program are widespread and affect all WHO regions. 64% of countries represented in the 
poll indicated that routine immunization has been disrupted or even suspended. Most 
respondents noting immunization disruptions have indicated that no or limited outreach is 
taking place and that fewer users are visiting vaccination posts. Reasons for decreased 
immunizations visits reported were physical distance measure, difficulties with 
transportation and fear of COVID-19 transmission in health care facilities as well as lack of 
community engagement and communication. Regarding measles surveillance, no suspension 
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was reported. However, for over half of countries (58/107), disruptions related to case 
detection, case investigations, and notification (fewer reports, limited staff for case 
investigations, etc.) were reported. Information about measles laboratory diagnosis was 
available for 98 countries, it was reported (by a unique or a majority of respondents) as 
continuing for 47 countries, as disrupted for 36, and had conflicted information for 15. Many 
respondents highlighted limitations in lab personnel, some issues related to transportation 
of lab supplies and/or specimens and some labs being switched to testing for COVID-19 
almost exclusively. 


Second pulse poll to help understand disruptions to vaccination 
and how to respond. Global Immunization Newsletter – June 
2020. 
https://www.who.int/immunization/GIN_June_2020.pdf?ua=1 
 


The second Immunization pulse poll in the context of COVID-19, aiming to have a sense of 
the disruptions to immunization in May 2020, was conducted between 5-20 June 2020. The 
poll was developed by WHO, UNICEF & Gavi, in collaboration with the Sabin Vaccine 
Institute’s Boost Community and the International Vaccine Access Center (IVAC) at Johns 
Hopkins and the Global Immunization Division/United States Centers for Disease Control and 
Prevention (CDC). Poll questions touched on the status of vaccination services via fixed posts 
and outreach and vaccination demand, as well as information about rumors and reasons of 
disruptions or demand. With 260 respondents from 82 countries (with roughly half of them 
working at the national level and the other half at the sub-national level), the poll showed 
that disruptions to routine immunization services continue to be widespread. 


Concerns about risk of exposure to COVID-19 impact 
immunization services in the Americas (14 August 2020) 
 


The ‘ Summary of the Status of National Immunization Programs’ during the COVID-19 
Pandemic reveals that public concern around the risk of exposure to COVID-19 has affected 
demand for vaccination services. Other issues, such as lockdown or physical distancing, as 
well as limitations in public transport have also led to a reduction in vaccination coverage 
and an increase in existing gaps. 


Strengthening India’s Routine Immunization Services during and 
beyond COVID-19 (JSI Inc) 
https://www.jsi.com/strengthening-indias-routine-immunization-
services-during-and-beyond-covid-19/ 


India’s Universal Immunization Program is one of the largest in the world, reaching 26.5 
million infants and 29 million pregnant women each year. In April 2020, however, the health 
management and information system data reported a decrease in the number of routine 
immunization (RI) sessions relative to the previous year. The number of fully immunized 
children also decreased over the same time period.   
 
Given this decline, in April the MOHFW and the Government of India (GOI) issued guidelines 
declaring immunization an essential health service and instructing states to resume it. All 
districts with active COVID-19 cases were categorized into red or orange zones, or as a green 
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zone if no active cases. However, zone categorization changed weekly, making RI strategizing 
difficult. After the MOHFW simplified the area categorization and released guidance (see 
figure below), RI services began to resume. 


Editorial/ Commentary Style  
Adamu AA, Jalo RI, Habonimana D, Wiysonge CS. COVID-19 and 
routine childhood immunization in Africa: Leveraging systems 
thinking and implementation science to improve immunization 
system performance. Int J Infect Dis. 2020;98:161-165. 
doi:10.1016/j.ijid.2020.06.072 
https://www.ijidonline.com/article/S1201-9712(20)30507-
5/fulltext 


Authors propose a paradigm shift towards systems thinking and use of implementation 
science in immunization decision making. Systems thinking can inform a more nuanced and 
holistic understanding of the interrelationship that between COVID-19, its control strategies 
and childhood immunization. Tools like causal loop diagrams can be used to explicitly 
illustrate the systems structure by identifying the feedback loops. Once mapped and 
leverage points for interventions have been identified, implementation science can be used 
to guide the rapid uptake and utilization of multifaceted evidence-based innovations in 
complex practice settings. As Africa re-strategize for the post-2020 era, these emerging fields 
can contribute significantly in accelerating progress towards universal access to vaccines for 
all children on the continent despite 


Routine vaccination during covid-19 pandemic response. 
Saxena S, Skirrow H, Bedford H.BMJ. 2020 Jun 16;369:m2392. doi: 
10.1136/bmj.m2392.PMID: 32546575  
 


Falls in uptake must be reversed quickly 
“Routine vaccination of pregnant women and children must remain a priority during the 
covid-19 pandemic response. The UK and other countries could experience outbreaks of 
measles and other vaccine preventable diseases if uptake of routine vaccinations falls, 
undoing decades of progress…” Other sections: Flawed messaging; Time for action 
“The current pandemic is a reminder of the ever present threat of infectious disease. We 
should not miss this opportunity to strengthen public trust in primary care and public health. 
We hope that a covid-19 vaccine will enable us to end containment measures safely, if such a 
vaccine can be developed. In the meantime, the health of our children and the whole 
population depends on high uptake of routine vaccinations.” 


Sangwan et al. Impact of COVID-19 Pandemic on Routine 
Immunization of Under-five Children [International Journal of 
Health Systems and Implementation Research-2020, Vol. 4(1)] 


A call all to reach out to children under five to provide them routine immunization services in 
the current pandemic situation. 


Singh et al. The Perils of COVID-19 in Nepal: Implications for 
Population Health and Nutritional Status [Journal of Global 
Health, June 2020, Vol. 10 (1)] 
 


A call for Nepal to relaunch routine immunization programs [after suspension early in the 
pandemic] and maintain essential maternal and child health care services. 
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PAHO – The Immunization Program in the Context of the COVID-
19 Pandemic. Immunization Newsletter June 2020. 
www.paho.org/immunization 


Following the declaration of the COVID-19 pandemic on 11 March 2020, the Pan American 
Health Organization (PAHO) recommended maintaining vaccination in the context of the 
pandemic, along with other essential health services. On 26 March 2020, PAHO published 
the first version of the document: The Immunization Program in the Context of the COVID-19 
Pandemica, which was consulted on within the organization with various departments, and 
externally with the Technical Advisory Group (TAG) on Vaccine-preventable Diseases. This 
document was presented and discussed in a webinar in which managers of immunization 
programs of the Region of the Americas, members of the TAG, members of National 
Immunization Technical Advisory Groups NITAGs), and immunization program partners. Due 
to the constant development of new evidence regarding transmission of the new coronavirus 
(SARS-CoV-2) and its implications for public health, PAHO determined that the document 
would be updated, as necessary. To this end and considering new evidence, the second 
version was published on 24 April 2020b. 


PAHO. Vaccination Week in the Americas 2020 in the Context of 
COVID-19. Immunization Newsletter July 2020. 
www.paho.org/immunization 


This year’s celebration of Vaccination Week in the Americas (VWA) was unlike any previous 
celebration, as it took place during the ongoing global COVID-19 pandemic. Because of this, 
one of the main focuses of the campaign was to encourage countries to maintain vaccination 
against vaccine-preventable diseases, with a special focus on vaccination against measles 
and influenza, during the pandemic. The 18th VWA campaign took place 25 April-2 May 2020 
with the slogan “Love. Trust. Protect. #GetVax.” PAHO underlined the importance of all 
health care workers being up-to-date with their vaccines, and it has laid out a series of 
recommendations vaccine services can follow to protect workers and community members, 
including offering outdoor vaccination, exclusive vaccination sessions for high-risk groups, 
and limiting the number of people accompanying the person to be vaccinated. Countries are 
also including messages related to COVID-19 prevention as part of their VWA campaigns, 
such as the importance of good hand hygiene and respiratory etiquette, and dispelling myths 
and misinformation about the disease. 


Suwantika AA, Boersma C, Postma MJ. The potential impact 
of COVID-19 pandemic on the immunization performance in 
Indonesia. Expert Rev Vaccines. 2020 Aug 6:1-4. doi: 
10.1080/14760584.2020.1800461. Online ahead of print. 
PMID: 32758031  


Editorial summarizes the concerning potential impact of COVID-19 on routine immunization 
services in Indonesia and advocates to prioritize immunization as an essential health service.  
“The experience of the diphtheria outbreak in Indonesia in 2017 showed that low 
vaccination coverage was associated with the lack of access to immunization services, the 
lack of awareness about the benefits of vaccination, and vaccine hesitancy. A recent study on 
parents’ hesitancy toward vaccination in Aceh and West Sumatera, Indonesia highlighted 
that the majority of respondents would not want their children to get vaccinated. Now on 
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top of that, parents worry to go to health-care centers because of scare for COVID-19 
infection.”  


Other publications  
Society of Child Health, Chinese Preventive Medicine Association. 
[Recommendations for delayed immunization with non-National 
Immunization Program vaccines based on safety and efficacy 
analyses during the epidemic of COVID-19 in China]. Zhonghua Er 
Ke Za Zhi. 2020 Apr 2;58(4):263-268. doi: 
10.3760/cma.j.cn112140-20200217-00097. 
PMID: 32105048 Chinese. 


Currently, there is a new type of coronavirus pneumonia in various parts of our country, and 
child vaccination may be delayed. The Chinese Preventive Medicine Association and the 
Centers for Disease Control and Prevention in many places have successively issued general 
directional guidelines and principled recommendations, but the safety and effectiveness of 
specific vaccine delays need to be resolved. The Children's Health Care Branch of the Chinese 
Preventive Medicine Association organized experts to timely issue vaccination 
recommendations for various immunization programs through searching relevant domestic 
and foreign documents. On this basis, in response to the urgent needs of the majority of 
professional and technical personnel and child guardians, this edition of commonly used 
non-immunization planning vaccination recommendations was compiled to provide a 
scientific basis for subsequent vaccination. 


Upcoming: BMGF. Goalkeepers report – 15 Sept 2020  
 


Impact of COVID-19 on VPD Surveillance 


JAMA network open. Assessment of Pediatric Outpatient Visits for 
Notifiable Infectious Diseases in a University Hospital in Beijing 
During COVID-19 Zujin Luo, MD; Shunli Li, MPH; Nan Li, PhD; 
Yichong Li, PhD; Ying Zhang, BSN; Zhixin Cao, MD; Yingmin Ma, 
MD August 24, 2020 


This ecological study compared the frequency of pediatric outpatient visits at Beijing Chao-
Yang Hospital for infectious diseases acquired through droplet transmission, contact 
transmission, or both between January 19 and April 15, 2020 to the same period in 2019. The 
authors report an 83% decrease in pediatric outpatient visits from 14 557 visits in 2019 to 2420 
visits in 2020. 34 patients with notifiable infectious diseases were reported during the COVID-
19 outbreak (average=0.4/day) compared with 383 (4.3/day) in 2019 (91% decrease).  The 
proportion of children with influenza was lower during the outbreak than in 2019.  
Main limitations: The study was based on electronic medical records. Therefore, selection bias 
and misclassification bias cannot be ruled out. 
(note no mention of measles, and table only has mumps/flu as VPDs) 


Euro Surveill. Epidemiology of measles during the COVID-19 
pandemic, a description of the surveillance data, 29 EU/EEA 
countries and the United Kingdom, January to May 2020 .  


The number of measles cases declined in European Union/European Economic Area countries 
and the United Kingdom in 2020. Reported cases to The European Centre for Disease 
Prevention and Control decreased from 710 to 54 between January and May. Epidemic 
intelligence screening observed a similar trend. Under-diagnoses and under-reporting during 
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Nathalie Nicolay, Grazina Mirinaviciute, Thomas Mollet, Lucia 
Pastore Celentano, Sabrina Bacci. 2020 Aug;25(31). PMID: 
32762795 


the coronavirus disease (COVID-19) pandemic should be ruled out before concluding reduced 
measles circulation is because of social distancing and any community control measures taken 
to control COVID-19. 
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Introduction 
This document contains data and information reviewed by the SAGE Ad-Hoc Working Group on 
Rotavirus Vaccines in 2020. At the beginning of each section, the contributors and date of last 
update are noted. 


Abbreviations 
BFS  Blow-Fill-Seal 


CDC  United States Centers for Disease Control and Prevention 


DALY  Disability-Adjusted Life Year 


DTP  Diphtheria and tetanus toxoid and pertussis vaccine 


EPI  Expanded Programme on Immunization 


GAPPD  Global Action Plan for Pneumonia and Diarrhoea 


GDP  Gross Domestic Product 


GRSN  Global Rotavirus Surveillance Network 


Hib  Haemophilus influenzae type b conjugate vaccine 


IPV  Inactivated poliovirus vaccine 


IQR  Interquartile range 


LMICs  Low- and middle-income countries 


LORV  Live oral rotavirus vaccine 


NGRV  Next-generation rotavirus vaccine 


OPV  Oral polio vaccine 


ORS  Oral Rehydration Salts 


PAHO  Pan American Health Organization 


RVGE  Rotavirus gastroenteritis 


RVV  Rotavirus vaccine 


SAGE  Strategic Advisory Group of Experts on Immunization 


VVM  Vaccine vial monitor 


WASH  Water, Sanitation, and Hygiene 


WHO  World Health Organization 
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Rotavirus epidemiology 
Prepared by Margaret Cortese (CDC), Heidi Soeters (CDC), and Ike Ogbuanu (WHO) by 


updating text from the 2013 WHO position paper on rotavirus vaccines . Last updated 


17 August 2020. 


 
In the pre-vaccine era, rotaviruses infected nearly every child by the age of 3–5 years and 
were globally the leading cause of severe, dehydrating diarrhoea in children aged <5 years, 
resulting in an estimated >500,000 childhood deaths and >2 million hospitalizations 
worldwide in 2000.1,2 In higher mortality settings, rotavirus hospitalizations occurred at 
younger ages. Among rotavirus hospitalizations in children <5 years, the median age at 
hospitalization was 38 weeks in countries with very high child mortality but 65 weeks in very 
low/low child mortality countries.3 In very high child mortality countries, 69% of the 
rotavirus hospitalizations occurred among infants aged <1 year. Data such as these 
demonstrated the need for effective interventions early in life to reduce the global burden 
of severe rotavirus disease.  
 
Rotavirus continues to cause substantial mortality and morbidity. WHO estimated that in 
2013, 215,000 (range: 197,000–233,000) child deaths occurred due to rotavirus worldwide;2 
other groups have estimated a lower mortality burden (for example, 122,000 to 185,000).4, 5 


The rotavirus deaths estimated by WHO accounted for about 3.4% of all child deaths and a 
cause-specific mortality rate of 33 deaths per 100,000 children aged <5 years. Ten countries 
accounted for almost two-thirds of all rotavirus-associated deaths, and four countries (India, 
Nigeria, Pakistan, and Democratic Republic of Congo) accounted for approximately half.2 In 
a comprehensive study during 2007–2011 at sites in seven African and Asian countries with 
moderate-to-high child mortality and without rotavirus vaccine, rotavirus was the leading 
cause of moderate-to-severe diarrhea in the first two years of life.6 Finally, data from nearly 
300,000 children aged <5 years hospitalized for acute non-bloody diarrhea and enrolled in 


                                                           
1 Parashar UD, et al. Global illness and deaths caused by rotavirus disease in children. Emerg Infect Dis. 2003; 9:565–572. 


2 Tate JE, et al. Global, Regional, and National Estimates of Rotavirus Mortality in Children <5 Years of Age, 2000-2013. Clin 
Infect Dis. 2016;62 Suppl 2:S96-S105. 
 
3 Hasso-Agopsowicz M, et al; Global Rotavirus Surveillance Network and Rotavirus Age Study Collaborators. Global Review 
of the Age Distribution of Rotavirus Disease in Children Aged <5 Years Before the Introduction of Rotavirus Vaccination. 
Clin Infect Dis. 2019;69(6):1071-1078. 
 
4 Clark A, et al; Global Rotavirus Surveillance Network. Estimating global, regional and national rotavirus deaths in children 
aged <5 years: Current approaches, new analyses and proposed improvements. PLoS One. 2017. 12(9):e0183392. 
 
5 Global Burden of Disease Study 2017. The Lancet. 2018;392:1736-88 
 
6 Kotloff KL, et al. Burden and aetiology of diarrhoeal disease in infants and young children in developing countries (the 
Global Enteric Multicenter Study, GEMS): a prospective, case-control study. Lancet. 2013;382(9888):209-22. 
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the Global Rotavirus Surveillance Network (GRSN)7 during 2008–2016 further demonstrated 
the high burden of rotavirus worldwide.8 In locations before rotavirus vaccine introduction, 
the mean proportion of enrolled children testing rotavirus-positive was 38%, while in 
locations following rotavirus vaccine introduction, the mean proportion rotavirus-positive 
was 23%. 
 
Transmission of rotavirus is believed to occur primarily by the faecal–oral route directly 
from person to person, or indirectly via contaminated fomites. Water or foodborne 
outbreaks have been reported very infrequently. During the first episode of rotavirus 
disease, rotaviruses are shed for several days in very high concentrations (>10¹² 
particles/gram) in the stools and vomitus of infected individuals. The high rates of rotavirus 
infection in the pre-vaccine era, even in settings with high standards of hygiene, testify to 
the high transmissibility of this virus. In most low-income countries in Asia and Africa, 
rotavirus epidemiology is characterized by one or more periods of relatively intense 
rotavirus circulation against a background of year-round transmission, whereas in high-
income countries with temperate climates, particularly in the pre-vaccine era, a distinct 
winter seasonality was typically observed. 
  


                                                           
7 See https://www.who.int/immunization/monitoring_surveillance/burden/laboratory/Rotavirus/en/  
8 Aliabadi N, et al. Global impact of rotavirus vaccine introduction on rotavirus hospitalisations among children under 5 
years of age, 2008-16: findings from the Global Rotavirus Surveillance Network. Lancet Glob Health. 2019;7(7):e893-e903. 
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Rotavirus vaccines 
Prepared by Margaret Cortese (CDC), Heidi Soeters (CDC), Alejandro Rmmirez Gonzalez (WHO), and 


Susan Wang (WHO) by updating text from the 2013 WHO position paper on rotavirus vaccines. Last 


updated 8 September 2020. 


 
Currently available rotavirus vaccines are live, oral, attenuated rotavirus strains of human 
and/or animal origin that replicate in the human intestine. 


 
The first two rotavirus vaccines to be marketed internationally were: Rotarix® 
(GlaxoSmithKline Biologicals, Rixensart, Belgium) and RotaTeq® (Merck & Co. Inc., West 
Point, PA, USA). Two additional vaccines have recently been prequalified by WHO: 
ROTAVAC® (Bharat Biotech International, India) and ROTASIIL® (Serum Institute of India, 
India). Lanzhou lamb rotavirus vaccine, manufactured by the Lanzhou Institute of 
Biomedical Products in China, Rotavin-M1, manufactured by Polyvac in Viet Nam, and RV3-
BB, by Murdoch Children’s Research Institute, Australia are in use in certain countries but 
not available internationally and hence not further discussed here. 


 
The immune correlates of protection against rotavirus infection are incompletely defined, 
but the immune responses to the VP4 and VP7 proteins are generally believed to be 
important. Serum anti-rotavirus IgA antibody responses have been used as a measure of 
immunogenicity of all the live attenuated rotavirus vaccines evaluated.9  
 


 


Vaccine characteristics, content, dosage, administration, and storage 


Rotarix: A monovalent human rotavirus vaccine (liquid) 


 
Rotarix is a vaccine originating from a G1P[8] strain that was isolated from a case of infantile 
gastroenteritis. This strain has undergone multiple passages in tissue culture and the 
resulting attenuated vaccine strain, RIX4414, is propagated in Vero cells. First prepared as a 
lyophilized vaccine, a ready-to-use liquid formulation containing the same RIX4414 strain 
has subsequently been developed for 2 presentations: a single-dose squeezable plastic tube, 
and a multi-monodose presentation with a strip of 5 single-dose plastic tubes.10 Each dose 
contains a 1.5 mL oral suspension of at least 106.0 – median cell culture infective dose 
(CCID50) – of live, attenuated human G1P[8] rotavirus particles. The vaccine should be kept 
at 2–8 °C, protected from light, and should not be frozen. The vaccine has a vaccine vial 


                                                           
9 Patel M, et al. A systematic review of anti-rotavirus serum IgA antibody titer as a potential correlate of rotavirus vaccine 
efficacy. J Infect Dis. 2013 Jul 15;208(2):284-94. 
 
10 See https://extranet.who.int/gavi/PQ_Web/FormAttachment.aspx?ID=2694  
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monitor (VVM7) and shelf-life is 2 years. The vaccine should be used immediately after 
opening. The vaccination course consists of 2 doses. According to the manufacturer, the first 
dose may be administered from the age of 6 weeks. There should be an interval of at least 4 
weeks between doses. The vaccination course should preferably be given before 16 weeks 
of age but must be completed by the age of 24 weeks. For WHO recommended schedules 
see WHO recommendations below. 
 


RotaTeq: A pentavalent human-bovine reassortant rotavirus vaccine (liquid) 


 
RotaTeq is a vaccine that contains 5 reassortant rotaviruses developed from human and 
bovine (WC3, a G6P[5] strain) parent rotavirus strains. Four WC3-based reassortants express 
one of the VP7 proteins G1, G2, G3 or G4 from the human strains and the VP4 protein P7[5] 
from the bovine strain, whereas the fifth reassortant virus expresses the VP4 protein P1A[8] 
from a human strain and the G6 protein from the bovine parent strain. The reassortants are 
subsequently propagated in Vero cells using standard cell-culture techniques. RotaTeq is 
available in one presentation: a single-dose squeezable plastic tube with a twist-off cap.11 
Each dose (2 mL) of the vaccine contains a minimum titre of approximately 2.0 – 2.8 x 106 
infectious units per reassortant, and not greater than 116 x 106 infectious units per 
aggregate dose. The 5 reassortant strains are suspended in a solution of buffer and stabilizer 
that should be stored at 2–8°C and protected from light. The vaccine tubes do not have 
VVMs and have a shelf-life of 2 years. Following removal from refrigeration, the vaccine 
should be used as soon as possible. The manufacturer’s recommended schedule prescribes 
3 oral doses starting at 6–12 weeks of age, with subsequent doses administered at intervals 
of 4–10 weeks. All 3 doses should be administered by age 32 weeks. 


 


ROTAVAC: A monovalent human-bovine reassortant rotavirus vaccine (frozen liquid) 


 
ROTAVAC is a monovalent vaccine containing rotavirus strain 116E prepared in Vero cells. 
The 116E rotavirus strain is a naturally occurring reassortant strain G9P[11] containing one 
bovine rotavirus gene encoding VP4 (P[11]) and ten human rotavirus genes. The candidate 
strain asymptomatically infected hospital-born neonates in Delhi, India, and was adapted to 
grow in Vero cells. The vaccine is a liquid in frozen form and is available in 2 presentations: 
5-dose and 10-dose glass vials with oral droppers.12 Each dose (0.5 mL) contains a minimum 
titre of 105.0 focus forming units of rotavirus 116E. The vaccine vial has a VVM2, should be 
stored at -20°C, and has a shelf-life of 5 years. It can be stored at 2–8°C at any time during 
its shelf-life until the expiry of VVM2 and can be subjected to 6 freeze-thaw cycles. It should 


                                                           
11 See https://extranet.who.int/gavi/PQ_Web/FormAttachment.aspx?ID=2469   


12 See https://extranet.who.int/gavi/PQ_Web/FormAttachment.aspx?ID=2264 
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be fully thawed until liquid prior to administration and once opened, should be kept at 2–
8°C and used in the same immunization session (within a maximum of 6 hours). The 
manufacturer’s recommended schedule prescribes 3 doses given 4 weeks apart beginning at 
6 weeks of age and with last dose at no greater than age 8 months. 
 


ROTASIIL: A pentavalent human-bovine reassortant rotavirus vaccine (lyophilized)  


 
ROTASIIL is a pentavalent vaccine containing five single gene (VP7) substitution reassortants 
between human strains G1, G2, G3, G4, G9 and the bovine UK strain (a G6P[5] strain). The 
viruses were grown in Vero cells at a titre of ≥105.6 focus forming units per serotype, per 
dose (2.5mL). The vaccine is formulated as a lyophilized powder that is reconstituted with a 
buffered diluent of citrated sodium bicarbonate.13 The administration of a single dose of 
vaccine requires one vial of freeze-dried vaccine, one vial of citrate bicarbonate buffer, and 
one adapter and syringe for vaccine reconstitution and administration. The vaccine is 
available in 2 presentations: a 1-dose vial with a 2.5mL diluent vial, or a 2-dose vial with a 
5mL diluent vial. The ROTASIIL vaccine vial should be stored at 2–8°C; the diluent should not 
be frozen but should be kept cool. The vaccine vial has a VVM30 and a shelf-life of 30 
months. The ROTASIIL THERMO may be stored at 25ºC (however, due to existing routine practices, 
it is recommended that the vaccine be kept in the same 2-8°C cold chain as other vaccines in the 
immunization schedule). The diluent should not be frozen, but should be kept cool. During transport, 
short term excursions of temperature up to 37ºC for a period not exceeding one week does not have 
an impact on ROTASIIL THERMO vaccine. The ROTASIIL THERMO vaccine vial has a VVM+250 and a 
shelf-life of 30 months.  


For either presentation of ROTASIIL vaccine, reconstituted vaccine must be used 
immediately. If not used immediately, it can be held for a period of a maximum of 6 hours, 
provided a syringe is used to cap the opening of the vial adapter and the entire assembly is 
stored at 2–8°C. The manufacturer’s recommended schedule prescribes 3 doses given 4 
weeks apart beginning at 6 weeks of age.   


 


Vaccine impact 


 
A recent systematic review of observational studies on rotavirus vaccine impact from 49 
countries across different child mortality strata reported median relative reductions of 59% 
(interquartile range [IQR], 46–74) in rotavirus hospitalizations, 36% (IQR, 23–47) in acute 
gastroenteritis hospitalizations, and 36% (IQR, 28–46) in acute gastroenteritis mortality 


                                                           
13 See https://extranet.who.int/gavi/PQ_Web/FormAttachment.aspx?ID=2611  
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among children aged <5 years after rotavirus vaccine introduction.14 Reductions were larger 
in countries with low child mortality, among younger age groups, and in countries with 
higher vaccination coverage. The median percentage of stool specimens that tested positive 
for rotavirus among children aged <5 years declined from approximately 40% to 20% 
following rotavirus vaccine introduction. This finding was comparable to that reported from 
the Global Rotavirus Surveillance Network: in locations before rotavirus vaccine 
introduction, the mean proportion of enrolled children testing rotavirus-positive was 38%, 
while in locations following rotavirus vaccine introduction, the mean proportion rotavirus-
positive was 23%, for a reduction in positivity of 40% (95% confidence interval [CI]: 25–44).8 
A meta-analysis of data from middle- and high-income countries support that Rotarix and 
RotaTeq have similar effectiveness against homotypic and heterotypic rotavirus strains.15 
 
As anticipated following introduction of effective vaccines in early infancy against a disease 
with high burden early in life, data from GRSN and other sources support that the median 
age at hospitalization for rotavirus disease has increased in the post-vaccine period, 
compared with pre-introduction data.8 Data also suggest that rotavirus vaccination has 
delayed the onset and decreased the magnitude of the yearly seasons in various locations.16, 
17, 18 
 


Interchangeability between closely related vaccines 


A study in the United States found that 3-dose series that included both Rotarix and 
RotaTeq products were well-tolerated and induced comparable immune responses when 
compared with the vaccines given alone.19 Vaccine effectiveness studies in the United States 
have also demonstrated high vaccine effectiveness from series that contained both Rotarix 


                                                           
14 Burnett et al. Global impact of rotavirus vaccination on diarrhea hospitalizations and deaths among children <5 years old: 
2006–2019. J Infect Dis. 2020. Online ahead of print. 
 
15 Leshem E., et al. Distribution of rotavirus strains and strain-specific effectiveness of the rotavirus vaccine after its 
introduction: a systematic review and meta-analysis. Lancet Infect Dis. 2014;14(9):847-56. 
 
16 Patel MM et al. Removing the Age Restrictions for Rotavirus Vaccination: A Benefit-Risk Modeling Analysis. PLoS 
Medicine, 2012, 9: e1001330.  


17 Giaquinto C et al. Summary of effectiveness and impact of rotavirus vaccination with the oral pentavalent rotavirus 
vaccine: a systematic review of the experience in industrialized countries. Human Vaccines, 2011, 7:734–748. 


18 Shioda K., et al. Identifying signatures of the impact of rotavirus vaccines on hospitalizations using sentinel surveillance 
data from Latin American countries. Vaccine. 2019 Oct 28. pii: S0264-410X(19)31373-8. [Epub ahead of print] 
 
19 Libster R, et al. Safety and Immunogenicity of Sequential Rotavirus Vaccine Schedules. Pediatrics. 2016 
Feb;137(2):e20152603. doi: 10.1542/peds.2015-2603. 
 
 


6.1_Rota


SAGE October 2020 meeting







9 
 


and RotaTeq products, similar to that obtained with single product series.20, 21 No other data 
are available on series that contain both Rotarix and RotaTeq or the newer WHO-
prequalified rotavirus vaccines. 
 


 


Concurrent and co-administered vaccines 


Simultaneous administration of Rotarix or RotaTeq with other vaccines of the infant 
immunization programme, including combined diphtheria and tetanus toxoid and pertussis 
vaccine (DTP), inactivated poliovirus vaccine (IPV), H. influenzae type b conjugate (Hib), or 
hepatitis B vaccine have been shown not to interfere significantly with the protective 
immune responses or safety profile of the respective vaccines.10, 11, 12, 13 Rotarix and RotaTeq 
have also been evaluated for any interference with immune responses to pneumococcal 
conjugate vaccine, and none was found. There is some evidence that children given 
rotavirus and oral polio vaccine (OPV) concomitantly are less likely to seroconvert against 
rotavirus as compared to children given rotavirus vaccine alone or separate from OPV.22, 23 
 
 


Optimizing immunization schedules and coverage 


Ideally, vaccination schedules should be designed to provide benefits to those at highest risk 
of severe disease and death. Based on pooled data from 117 populations, the median age of 
rotavirus-positive hospital admissions was 38 weeks (IQR, 25–58 weeks) in countries with 
very high child mortality and 65 weeks (IQR, 40–107 weeks) in countries with very low or 
low child mortality, although there was substantial heterogeneity between populations.3 In 
countries with very high child mortality, 69% of rotavirus-positive admissions in children <5 
years of age were in the first year of life, with 3% by 10 weeks, 8% by 15 weeks, and 27% by 
26 weeks. In most parts of the world there are relatively few admissions for rotavirus 
gastroenteritis (RVGE) before the scheduled first dose of the rotavirus vaccine (at age 6–12 
weeks). 
 


                                                           
20 Cortese MM, et al. Effectiveness of monovalent and pentavalent rotavirus vaccine. Pediatrics. 2013 Jul;132(1):e25-33. 
 
21 Payne DC, et al. Evaluation of Effectiveness of Mixed Rotavirus Vaccine Course for Rotavirus Gastroenteritis. JAMA 
Pediatr. 2016 Jul 1;170(7):708-10. 
 
22 Church JA, et al. Interventions to improve oral vaccine performance: a systematic review and meta-analysis. Lancet Infect 
Dis. 2019;19(2):203-214. 
 
23 Emperador DM, et al. Interference of Monovalent, Bivalent, and Trivalent Oral Poliovirus Vaccines on Monovalent 
Rotavirus Vaccine Immunogenicity in Rural Bangladesh. Clin Infect Dis. 2016 Jan 15;62(2):150-6. 
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To maximize its impact, the rotavirus vaccine must be given before RVGE occurs and before 
a sizeable proportion of the target population is exposed to natural infection. The impact of 
rotavirus vaccination depends on effectiveness, timeliness and coverage. In developing 
countries where natural infection occurs early, completion of the immunization schedule 
early in infancy is desirable, though programmatically challenging.24 
 
Data from case-control studies show that Rotarix and RotaTeq are more efficacious when 
the full course is given, but some protection may be achieved also following an incomplete 
vaccination series.25  
 


In the 2013 position paper, WHO recommended that rotavirus vaccine doses be given as 
early as possible at DTP encounters and summarized the modelling results that 
demonstrated the greater number of rotavirus deaths averted and benefit-risk ratio (i.e., 
rotavirus deaths prevented per excess intussusception death) under the schedule where 
doses of rotavirus vaccine were not restricted by age limits. Age restrictions (such as first 
dose by age 15 weeks, when background intussusception rates are low) could exclude a 
substantial number of children from vaccination, especially in low-income countries where 
delays in vaccination are common. 
 
In 2019, these analyses were updated.25 A model was used to predict the number of deaths 
prevented by rotavirus vaccination and the number of intussusception deaths caused by 
rotavirus vaccination when administered on a restricted schedule (initiate by 15 weeks and 
complete by 32 weeks) versus an age-unrestricted schedule with doses at DTP encounters. 
All 135 low- and middle- income countries (gross national income per capita <US$12,236 in 
2018) were included in the model. All of the currently available rotavirus vaccines were 
assumed to be equivalent in effectiveness and were assumed to have a low-level increased 
intussusception risk that was the same across the countries (pooled relative risk from all the 
self-controlled case series evaluations described earlier, except the ROTAVAC study in India 
that was completed later and not included). 


 
The model estimated that vaccination at DTP visits without age restrictions would prevent 
74,148 (95% uncertainly level: 59,362–100,227) rotavirus deaths while causing 210 (77–550) 
intussusception deaths, for 369 (160–895) rotavirus deaths prevented per excess 
intussusception death and 1 excess intussusception case per 46,222 (14,647–123,585) fully-
vaccinated infants. If vaccine was administered with age restrictions, vaccination would 
prevent 62,485 (47,895–83,238) deaths and cause 122 (44–322) intussusception deaths, for 


                                                           
24 Cherian T et al. Rotavirus vaccines in developing countries: the potential impact, implementation challenges, and 
remaining questions. Vaccine, 2012: 30 Suppl 1:A3–6. 


25 Clark A, et al. Mortality reduction benefits and intussusception risks of rotavirus vaccination in 135 low-income and 
middle-income countries: a modelling analysis of current and alternative schedules. Lancet Global Health, 2019, 7(11): 
e1541-e1552. 


6.1_Rota


SAGE October 2020 meeting







11 
 


512 (218–1,338) rotavirus deaths prevented per excess intussusception death. Thus, the 
model predicted that vaccinating without age restrictions would avert an additional 11,663 
(6,522–22,532) rotavirus deaths and cause an additional 79 (29–236) intussusception 
deaths, for an incremental benefit-risk ratio of 148 (69–317) deaths averted for every death 
caused by the vaccine. 


 
As noted earlier, evaluations in settings with high child mortality have not identified an 
increased risk of intussusception associated with rotavirus vaccine, therefore these 
mortality benefit-risk analyses were also performed with the assumption that the relative 
risk of intussusception declines with the national under-5 mortality rate. In this scenario, the 
age-unrestricted schedule was even more favorable than described above, due to the lower 
intussusception risk used for many countries. The model predicted a combined total of 31 
intussusception deaths caused, averting 2,386 rotavirus deaths per 1 excess intussusception 
death, and an incremental benefit-risk ratio of 847 deaths averted for every death caused in 
the unrestricted as compared with an age-restricted schedule. In a small number of 
countries, the age-unrestricted schedule was not as clearly favorable compared with a 
restricted schedule. The UNIVAC vaccine decision support model used in these analyses is 
available for national stakeholders who desire to better understand the national estimates 
and explore scenarios.26 
 


  


                                                           
26 UNIVAC, Pan American Health Organization. Provac toolkit. 2019. www.paho.org/provac-toolkit (accessed November 


2019).  
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Pipeline vaccines 
Based on the presentation on 29 July 2020 to the WHO SAGE Ad-Hoc Working Group on Rotavirus 


Vaccines prepared by PATH (Deborah Atherly, Fred Cassels, Robert Choy, Stan Cryz, Alan Fix, Bill 


Hausdorff, Laura Kallen), and the Bill & Melinda Gates Foundation (Carl Kirkwood, Duncan Steele).   


Live oral rotavirus vaccines 


In addition to the four currently prequalified oral rotavirus vaccines, additional live oral rotavirus 
vaccines are available in national markets or in development. New live oral rotavirus vaccines 
generally aim to match the safety and efficacy performance of ROTARIX and RotaTeq, offer domestic 
manufacturing options (e.g., China, Indonesia, Vietnam), and diversify the market to improve 
affordability and a sustainable supply of rotavirus vaccines. 
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Next-generation rotavirus vaccines 


Several next-generation rotavirus vaccines, which are parenterally administered and could offer 
superior protection, lower costs, and formulation advantages, are under development. Current live 
oral rotavirus vaccines offer great benefit to populations in resource-limited countries but have 
reduced efficacy in these populations compared to populations in high-resource countries. Potential 
reasons for this reduced efficacy include interference by maternal antibodies, coinfection with other 
pathogens, gut enteropathy, co-administration of OPV, nutrient deficiency, and host genetics. 
Additionally, the cost of live oral rotavirus vaccines is high as compared to some other Expanded 
Programme on Immunization (EPI) vaccines. 


Parenteral administration of rotavirus vaccine could avoid several intestinal barriers that oral 
vaccines must overcome and thus may provide superior efficacy in target populations. Parenterally 
administered next-generation rotavirus vaccines are projected to be relatively inexpensive (i.e., <$1 
USD per dose) and they may be co-formulated with other EPI vaccines, facilitating delivery and 
further decreasing cost to immunization programs. 


The parenteral vaccine furthest along in clinical development is the trivalent non-replicating 
rotavirus vaccine (P2-VP8), in development by PATH. This vaccine is in a multinational phase 3 trial, 
which is temporarily suspected due to COVID-19. The earliest projected timeline for submission for 
WHO prequalification of this vaccine is 2025. 


  


 


6.1_Rota


SAGE October 2020 meeting







14 
 


 


Looking ahead 


According to the Healthy Markets Framework (developed by the Bill & Melinda Gates Foundation, 
Gavi, and UNICEF), as of February 2020, the rotavirus vaccine market is currently in a low-to-
moderate state of health characterized by a supply-demand imbalance, high-risk level of supply 
insecurity, and fragility (as portrayed by the recent disruptions to supply in 2017–2019), identifying 
the need for additional interchangeable supply and supplier diversity. New products with 
programmatic advantages, lower costs, and lower cold chain volume requirements are needed to 
improve long-term competition, increase uptake, and diversify supply. Additional live oral rotavirus 
vaccines, including two new formulations for existing vaccines potentially prequalified in Q4 2020, 
will diversify and strengthen the market. Next-generation rotavirus vaccines offer several promising 
benefits that could address current issues with country uptake and supply. However, marketing is 
still a few years out, with the most advanced next-generation rotavirus vaccine candidate looking at 
earliest possible submission for WHO prequalification in 2025. 
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Economic evidence regarding rotavirus vaccination 
Prepared by Clint Pecenka and Fred Debellut (PATH), with input from Andrew Clark (The London 


School of Hygiene & Tropical Medicine) and Sarah Pallas (CDC). Last updated 14 August 2020. 


 


There are several critical health economic questions that can inform rotavirus vaccine 
decision-making and use. The most critical include: Is rotavirus vaccination cost-effective? Is 
rotavirus vaccination affordable? How can health economics inform decisions about product 
choice and/or schedules? 
 
There is a rich body of literature available on the cost-effectiveness of rotavirus vaccination, 
with at least four reviews published on this topic since 2013.27, 28, 29, 30 Additional economic 
evaluation studies continue to be published, further enhancing the evidence base.31, 32, 33, 34, 


35, 36, 37, 38 While key factors underlying these economic evaluations (e.g., rotavirus burden, 
vaccine prices, co-financing, available products, doses per course, interpretation of cost-
effectiveness thresholds39) continue to evolve, their results to date are consistent. Rotavirus 


                                                           
27 Aballéa et al. A critical literature review of health economic evaluations of rotavirus vaccination. Hum Vaccin 
Immunother, 2013, 9(6):1272-1288. 
 
28 Rheingans et al. Systematic review of the economic value of diarrheal vaccines. Hum Vaccin Immunother, 2014, 10(6): 
1582-1594. 
 
29 Kotirum et al. Global economic evaluations of rotavirus vaccines: a systematic review. Vaccine, 2017, 35(26):3364-3386. 
 
30 Haider et al. Systematic review and meta-analysis of cost-effectiveness of rotavirus vaccine in low-income and lower-
middle-income countries. Open Forum Infect Dis, 2019, ofz117. 


31 Rheingans et al. Effects of geographic and economic heterogeneity on rotavirus diarrhea burden and vaccination impact 
and cost-effectiveness in Pakistan. Vaccine, 2018, 36(51):7780-7789. 
 
32 Pecenka et al. Re-evaluating the cost and cost-effectiveness of rotavirus vaccination in Bangladesh, Ghana, and Malawi: 
A comparison of three rotavirus vaccines. Vaccine, 2018, 36(49):7472-7478. 
 
33 Rheingans et al. Effects of geographic and economic heterogeneity on rotavirus diarrhea burden and vaccination impact 
and cost-effectiveness in the Lao People's Democratic Republic. Vaccine, 2018, 36(51):7868-7877. 
 
34 Lee et al. Cost-effectiveness analysis of the implementation of a National Immunization Program for rotavirus 
vaccination in a country with a low rotavirus gastroenteritis-related mortality: A South Korean study. Vaccine, 2019, 37(35): 
4987-4995. 
 
35 Anwari et al. Potential impact and cost-effectiveness of rotavirus vaccination in Afghanistan. Vaccine, 2018, 36(51): 7769-
7774. 
 
36 Nonvignon et al. Cost-effectiveness of rotavirus vaccination in Ghana: Examining impacts from 2012 to 2031. Vaccine, 
36(47): 7215-7221. 
 
37 Lusvan et al. Projected impact, cost-effectiveness, and budget implications of rotavirus vaccination in Mongolia. Vaccine, 
2019, 37(6):798-807. 
 
38 Debellut et al. Re-evaluating the potential impact and cost-effectiveness of rotavirus vaccination in 73 Gavi countries: a 
modelling study. Lancet Global Health, 2019; 7(12):E1664-E1674. 
 
39 Bertram et al. Cost–effectiveness thresholds: pros and cons. Bull World Health Org, 2016;94:925-930. 
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vaccination has consistently been found to be cost-effective in most low- and middle-
income countries (LMICs) when compared to no vaccination, with multiple studies in these 
settings finding rotavirus vaccination to be highly cost-effective (i.e., the cost of averting one 
Disability-Adjusted Life Year (DALY) is less than Gross Domestic Product (GDP) per capita) or 
even cost-saving. Though not specific to rotavirus vaccination, WHO has cautioned against 
using GDP per capita thresholds in isolation and has encouraged countries to establish their 
own cost-effectiveness thresholds as one of multiple criteria in decision making processes,39  
while other research has suggested that GDP per capita measures may be too high as a 
measure of willingness-to-pay and value for money.40, 41 To date, very few LMICs have 
established country-specific cost-effectiveness thresholds. Financing support from Gavi, the 
Vaccine Alliance, to eligible countries has made rotavirus vaccination more affordable, 
though countries will need to evaluate cost-effectiveness and budget impact of self-
financing the full costs of rotavirus vaccination as they transition from Gavi support. Cost-
effectiveness results also remain generally, though not universally, favorable for countries 
undergoing transition from Gavi support, as well as for those countries that are not 
eligible.36, 37, 42, 43, 44 Most cost-effectiveness analyses in high-income countries also find 
rotavirus vaccination to be cost-effective when compared to no vaccination and using 
various country-specific or GDP-based thresholds, with differences in case-fatality ratios an 
influential parameter of differential cost-effectiveness across country income groups.29 As 
many existing cost-effectiveness analyses of rotavirus vaccination do not incorporate 
indirect effects of vaccination (e.g., herd protection effect), the full economic value of 
rotavirus vaccination may be even greater than suggested by existing cost-effectiveness 
estimates.29 
 


Country-specific cost-effectiveness analyses can be a useful tool to reduce uncertainty and 
ensure resources are allocated to high-value interventions. Meta-analyses of existing cost-
effectiveness evidence by income group and epidemiological region30 may be useful proxies 
for decision makers in countries that do not have country-specific economic evaluations of 
rotavirus vaccination readily available and are unable to conduct an economic evaluation. 
Interpretation of meta-analyses should be done carefully to ensure results are applicable to 
                                                           
 
40 Woods et al.  Country-level cost-effectiveness thresholds: initial estimates and the need for further research. Value in 
Health, 2016, 19: 929-935. 
 
41 Ochalek et al. Cost per DALY averted thresholds for low- and middle-income countries: Evidence from cross country data.  
CHE Research Paper 122, 2015, Centre for Health Economics, University of York.  Available at: 
https://www.york.ac.uk/media/che/documents/papers/researchpapers/CHERP122_cost_DALY_LMIC_threshold.pdf  
 
42 Pecenka et al. Impact and cost-effectiveness of rotavirus vaccination in Bangladesh. Vaccine, 2017, 35(32): 3982-3987. 
 
43 Pempa et al. Economic evaluation of rotavirus vaccination in children of Bhutan. Vaccine, 2020, 38(2): 5049-5059. 
 
44 Anderson et al. Effects of geographic and economic heterogeneity on the burden of rotavirus diarrhea and the impact 
and cost-effectiveness of vaccination in Nigeria. PLoS One, 2020, 15(5): e0232941. 
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a particular country’s rotavirus burden, anticipated vaccine costs, and any local cost-
effectiveness threshold. 
 
The affordability of rotavirus vaccination is dependent on the available budget, the costs of 
the vaccine program and, in some cases, the costs of care averted through rotavirus 
vaccination. Budget availability must be assessed on a country-specific basis and is not 
addressed here. The two primary cost drivers of a rotavirus vaccination program are the 
costs of the vaccine and delivery costs. Vaccine costs often vary by country, though 
countries with access to support from Gavi or the Pan American Health Organization (PAHO) 
Revolving Fund may benefit from lower prices and reduced price uncertainty.45, 46 Country-
reported vaccine purchase prices are available for more than 150 countries via the WHO’s 
Market Information for Access to Vaccines (MI4A)/V3P database and can help inform 
anticipated vaccine costs.47 Literature on vaccine delivery costs continues to expand, but is 
not yet sufficient to precisely identify anticipated costs by country, vaccine, or product 
characteristic. However, recent efforts have systematized access to existing delivery cost 
estimates via an online database,48, 49 and estimated routine immunization delivery costs by 
country.50 A recent systematic review describes the costs of diarrheal illness in low- and 
middle-income countries and provides estimates of diarrhea treatment costs.51 This review 
and the source studies can help inform assessments of affordability alongside vaccine 
program cost estimates and country budgets.   
 
The availability of additional prequalified rotavirus vaccine products can provide countries 
more choices, help ensure sustainable supply, enhance the competitiveness of the rotavirus 
vaccine market, and potentially improve the affordability of rotavirus vaccination.52, 53 
Conversely, these increased choices add complexity to rotavirus vaccine product decisions. 
While rotavirus product choice decisions should consider numerous product attributes, 
                                                           
45 See https://www.gavi.org/ 
 
46 See https://www.paho.org/hq/index.php?option=com_topics&view=article&id=396&Itemid=42192&lang=en 
 
47 See https://www.who.int/immunization/programmes_systems/procurement/v3p/platform/module1/en/ 
 
48 See http://immunizationeconomics.org/ican-idcc 
  
49 Vaughan et al. The costs of delivering vaccines in low- and middle-income countries: Findings from a systematic review. 
Vaccine: X, 2019, 2(9):100034. 
 
50 Portnoy et al. Producing standardized country-level immunization delivery unit cost estimates. PharmacoEconomics, 
2020, https://doi.org/10.1007/s40273-020-00930-6. 
 
51 Baral et al. Cost of illness for childhood diarrhea in low- and middle-income countries: a systematic review of evidence 
and modelled estimates. BMC Public Health, 2020, 20: 619. 
 
52 See https://extranet.who.int/gavi/PQ_Web/FormAttachment.aspx?ID=2264 
 
53 See https://extranet.who.int/gavi/PQ_Web/FormAttachment.aspx?ID=2611  
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potential economic differences between products highlight the importance of considering 
economic factors and making comparisons among available products. To date, there is 
limited evidence examining the economic implications of alternative rotavirus vaccine 
products.54 Further, the existing economic evidence demonstrates that no single rotavirus 
vaccine product is uniformly preferred over others, and an assessment of the economically 
preferred product can be highly sensitive to small changes in vaccine prices and delivery 
costs.32, 55 Rotavirus vaccine prices have been dynamic, and delivery cost data are not yet 
refined enough to adequately differentiate by product across settings. Despite this 
uncertainty, robust evidence suggests that currently prequalified rotavirus vaccines are 
likely to be cost-effective in most countries when each product is compared to no 
vaccination independently; when products are compared to each other on a head-to-head 
basis, the least costly product is likely to dominate because few clinical trials have compared 
efficacy or safety head-to-head in the same trial population. Given uncertainty about the 
economic implications of alternative product choices, countries are encouraged to conduct 
a periodic assessment or re-assessment of current product availability, product 
characteristics, and prices to help ensure an effective, affordable, and sustainable rotavirus 
vaccination program. 
  


                                                           
54 Debellut et al. Introduction of rotavirus vaccination in Palestine: An evaluation of the costs, impact, and cost-
effectiveness of ROTARIX and ROTAVAC. PLoS ONE, 2020, 15(2): e0228506. 
 
55 Pecenka et al. Cost-effectiveness analysis for rotavirus vaccine decision-making: How can we best inform evolving and 
complex choices in vaccine product selection? Vaccine, 2020, 38(6): 1277-1279. 
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Programmatic considerations for rotavirus vaccines 
Prepared by the Johns Hopkins International Vaccine Access Center, with additional input from Julia 


Roper (Clinton Health Access Initiative), Lora Shimp (JSI), Heidi Soeters (CDC) and Susan Wang 


(WHO). Summary is based on experience supporting rotavirus vaccine decision-making in low- and 


middle-income countries, evaluation of available literature, discussion with key stakeholders and 


experts, and internal assessment of product characteristics. Last updated 2 September 2020. 


 


Integrating rotavirus vaccination with other health interventions 


Shifting from traditionally vertical to integrated programs may allow countries to maximize 
each interaction with a patient to provide additional education and/or services such as 
distributing oral rehydration salts (ORS), zinc, or vitamin A supplementation; educating on 
breastfeeding and hygiene; hand washing; counseling on maternal immunization; etc. 
However, cross-training immunization workers in other areas will require additional time, 
resources, and capacity. Here are some examples of integrating rotavirus vaccine (RVV) 
programs with other initiatives and services:  


- In 2009, WHO and UNICEF launched the Global Action Plan for Pneumonia and 
Diarrhoea (GAPPD), which proposed a multi sectoral, integrated approach to reduce the 
incidence of severe pneumonia and diarrhoea, reduce the number of children under-
five who are stunted, and end preventable childhood deaths from pneumonia and 
diarrhoea. The action plan included an integrated framework of key interventions 
proven to protect and effectively prevent and treat childhood pneumonia and diarrhea 
so that the two conditions are addressed in a coordinated manner, including vaccines 
(pertussis, measles, Haemophilus influenzae type b, pneumococcal conjugate and 
rotavirus), handwashing with soap, exclusive breastfeeding for six months, vitamin A 
supplementation and the provision of appropriate treatment. Though a dashboard was 
developed to monitor progress through 2015, this initiative has not gathered or 
maintained momentum and never really got off the ground from a country 
implementation perspective. 


- Madagascar has a strategy for diarrhea and pneumonia prevention and for community 
engagement, within which rotavirus and pneumococcal vaccinations are linked. This 
approach includes components such as: 


o An EPI training module for health workers that includes a chapter on the 
different methods for preventing diarrhea, including the rotavirus vaccine, 
hand washing and use of latrines; 


o During the national and regional launches for the rotavirus vaccine, 
sensitizations were conducted on hand washing; 


o During community dialogue sessions before introducing the rotavirus vaccine, 
discussion included the causes of infant and child mortality due to diarrhea 
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and methods for prevention such as the vaccine, hand washing, and using 
latrines. 


- RVV introduction was paired with the introduction of pneumococcal conjugate vaccine 
and/or human papillomavirus vaccine in some countries, including Niger and Tanzania. 
These simultanous introductions allowed for combined efforts regarding micro-
planning; training and management tools; logistics and cold chain preparedness; 
communication, advocacy and social mobilization strategies and activities; monitoring 
and coordination at all levels; updates to vaccine documentation; etc. 


- In addition to routine childhood immunization services—including RVV, which was 
rolled out from 2016-2019—India’s Universal Immunization Programme (UIP) includes 
vitamin A supplementation as well as tetanus toxoid vaccination for pregnant women. 
The Mission Indradhanush program, which provides enhanced routine immunization 
activities to address underimmunization and coverage gaps across the country, 
distributes ORS and zinc tablets in addition to UIP vaccines and services. 


- Nepal recently initiated efforts to introduce RVV as part of an integrated diarrheal 
disease prevention and control strategy. With support from WaterAid, the Government 
of Nepal trained healthcare workers on Water, Sanitation and Hygiene (WASH), 
diarrhea prevention, and routine immunization as part of integrated preparations for 
RVV introduction. The program targets mothers/guardians of young children (<15 
months) via a group hygiene intervention at least 7 times/year while attending 
vaccination clinics. The hygiene intervention package is delivered through games, 
storytelling, competitions, visual reminders, cues/nudges, public reward, hand-washing 
rituals and other techniques and the key hygiene behaviours targeted were exclusive 
breastfeeding, handwashing with soap, food hygiene, faeces management and 
water/milk treatment. In a pilot program in 2016/2017, the intervention improved all 
key hygiene behaviors (2% before → 53% one year after project implementation), 
increased immunization coverage, and decreased diarrhoea prevalence by 10%. RVV 
was introduced in Nepal on 2 July 2020; observations and learnings from the 
nationwide integrated WASH-RVV strategy are not yet available. 


- In 2018, WHO published Working together: an integration resource guide for 
immunization services throughout the life course. This guide emphasizes the 
approaches and benefits of integrating immunization with other health interventions, 
and provides a number of examples related to rotavirus vaccine, including other 
interventions that could be integrated with the infant immunization delivery platform, 
an example of GAPPD implementation of RVV/pneumococcal/meningococcal serogroup 
A vaccination in Sudan, and the Nepal example of RVV/WASH integration. 


- In February 2020, WaterAid and Sanitation and Hygiene Applied Research for Equity 
(SHARE) convened a roundtable on integrating immunization and WASH, and produced 
a policy brief summarizing the evidence-to-date, rationale, and recommendations for 
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integrating these interventions. The brief advocates that “there is a strong rationale for 
their joint delivery as immunization programmes reach more people than any other 
health intervention and serve as an important entry point to integrate WASH, with 
particular emphasis on hygiene behavior change interventions,” and also uses the 
example of Nepal’s RVV/WASH integration as a case study. 


 


Programmatic considerations regarding vaccine 


formulations/presentations, packaging, storage, administration, and 


related program feasibility issues 


Since the 2013 WHO Position Paper on Rotavirus Vaccines, three new products or new 
presentations of existing products have attained WHO prequalification: ROTAVAC, ROTASIIL, 
and ROTARIX Blow-Fill-Seal (BFS). Here we highlight key programmatic considerations 
related to cold chain and shelf life, thermostability, wastage, and administration. Country 
context is critical to weighing programmatic aspects and assessing suitability for the existing 
routine immunization system and infrastructure or the need to expand or alter 
infrastructure to accommodate the vaccine, and balancing these considerations with 
epidemiologic/biologic factors, such as efficacy or strain composition, and financial/cost 
factors.  


 


Cold chain & shelf life: New presentations offer space-saving packaging or smaller cold chain 
footprints for multi-dose vials, which are critical improvements for many settings where 
existing cold chain capacity is limited and the cost of expanding cold chain substantially is 
challenging. Multi-dose presentations of ROTAVAC require substantially smaller cold storage 
volume relative to other product options, but require freezer storage (-20°C) at the central 
level. At the peripheral level, ROTAVAC may be stored at 2-8°C but only for 6 months; it may 
be thawed and refrozen up to six times. In some settings, countries may be able to 
repurpose oral polio vaccine (OPV) freezer space, mitigating the need to expand central-
level cold storage capacity for rotavirus vaccines; in other settings, the need to expand 
freezer space to accommodate ROTAVAC is cost-prohibitive. BFS presentations of existing 
RVV products, including newly prequalified ROTARIX BFS, may offer substantial cold chain 
space reductions as products can be stacked in sheets. For ROTASIIL, cold chain space for 
the vaccine (excluding the diluent) also offers reduced space requirements compared to 
others. Prior to reconstitution, standard 2-8°C refrigerator storage is adequate for ROTASIIL 
and the diluent may be stored at ambient temperature or refrigerated at 2-8°C.  


 


Thermostability: ROTASIIL has demonstrated thermostability in trials, and a new 
presentation equipped with a VVM250 will offer the option of vaccine storage outside the 
cold chain while maintaining vaccine viability. In some settings where cold storage capacity 
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is limited or unreliable (e.g., rural settings, humanitarian emergency settings), thermostable 
rotavirus vaccines may fill a critical gap. However, different storage options for ROTASIIL 
require close monitoring; they may increase the risk for errors in correctly storing and 
transporting ROTASIIL or other vaccines that need to adhere to refrigeration temperatures 
throughout their delivery, potentially leading to greater vaccine wastage if the guidance is 
not followed. EPI programs looking to use thermostable ROTASIIL will need to consider both 
additional training on appropriate storage and strategies to ensure appropriate storage of 
other vaccines to mitigate confusion and mishandling. 


 


Wastage: Wastage has been a challenge with ROTAVAC, particularly the 10-dose vials. In 
settings where vaccination clinics can reliably draw sufficient numbers of children each 
session to avoid high wastage, these may be a viable option. As more countries implement 
these newer products (e.g. ROTAVAC, ROTASIIL), data on wastage rates will become more 
representative of actual country experiences to better inform decision-making and 
procurement. Single-dose presentations that conserve cold chain space—for example, 
ROTARIX BFS—may also help mitigate wastage issues by balancing ease-of-use (e.g. no open 
vial policy required) with the cold chain footprint for single-dose vials. 


 


Administration: The lyophilized presentation of ROTASIIL (with its  various product 
components) presents a number of administration challenges, which in some settings will 
outweigh its cost and storage benefits. Reconstitution requires substantial time prior to 
administration, and also presents an opportunity for human error. Ready-to-use 
presentations help mitigate these challenges. For ROTAVAC, some settings have noted 
challenges distinguishing OPV and RVV, given their similarities in packaging and 
administration; this requires additional and ongoing training to ensure each vaccine is 
accurately and appropriately administered. Packaging—specifically co-packaging of all 
components—has been a challenge in some settings, with administration components (e.g. 
droppers) potentially being separated from vaccine vials. 


 


Articles or data on lessons learned, especially for LMICs and MICs 


Burnett E, Parashar U, Tate J. Rotavirus Vaccines: Effectiveness, Safety, and Future 
Directions. Pediatr Drugs. 2018;20(3):223-233. 


Discusses the programmatic improvements provided by ROTAVAC and ROTASIIL. An 
advantage to ROTAVAC’s presentation as a 0.5mL vaccine in a 5-dose vial is the reduction in 
cold chain space needed and the associated financial costs. ROTASIIL is also praised for 
reducing the burden on the cold chain given the lyophilized vaccine is heat stable for 6 
months at 40°C. 
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Das MK, Sood M, Tambe MP, et al. Documentation of vaccine wastage in two different 
geographic contexts under the universal immunization program in India. BMC Public Health. 
2020;20(1):556. 


This study found an increase in wastage with transition from smaller to larger dose vial size 
for ROTAVAC. The authors note that while reducing vial size may be an appealing strategy to 
mitigate wastage, a cost benefit analysis should be conducted. Overall, wastage increased 
with the transition from 5- to 10-dose vials in Pune and Kangra. At the cold chain point level, 
wastage increased in Kangra (29 to 33.2%) and Pune (17.8 to 25.7%). At the 
vaccination/outreach session level, wastage increased with transition of vial dosage size in 
Kangra (36.1 to 54.8%) and declined in Pune (25.1 to 18%). In Kangra, outreach sessions 
were reorganized and rescheduled to increase pooled beneficiaries and minimize wastage. 


Deen J, Lopez AL, Kanungo S, et al. Improving rotavirus vaccine coverage: Can newer-
generation and locally produced vaccines help? Hum Vaccin Immunother. 2018;14(2):495-
499. 


ROTASIIL can be stored and delivered outside of the cold chain, allowing it to forgo 
refrigeration (2-8°C), which may help reach difficult-to-reach populations. 


Malik A, Haldar P, Ray A, et al. Introducing rotavirus vaccine in the Universal Immunization 
Programme in India: From evidence to policy to implementation. Vaccine. 
2019;37(39):5817-5824. 


The presentation of ROTAVAC is confusingly similar to OPV. In India, workers were trained 
to differentiate RVV from OPV by color, size of dropper, and the positioning of the VVM on 
the cap of RVV versus the vial for OPV. The manufacturer-instituted 6-month expiry for 
ROTAVAC at 2-8°C was found to be unimplementable in the absence of any individual vial 
tracking technology. 


Naik SP, Zade JK, Sabale RN, et al. Stability of heat stable, live attenuated Rotavirus vaccine 
(ROTASIIL®). Vaccine. 2017;35(22):2962-2969. 


ROTASIIL may be stored below 25°C for 36 months, and may withstand temperatures of 
37°C and 40°C for 18 months and short-term exposures to 55°C. Of note: the presentation 
discussed in this study uses a VVM30, which is inadequate for these potential temperatures; 
new VVM options will be critical to take advantage of ROTASIIL’s thermostability. 


Usuf E, MacKenzie G, Ceesay L, Sowe D, Kampmann B, Roca A. Vaccine wastage in the 
Gambia: A prospective observational study. BMC Public Health. 2018;18(1):864. 
doi:10.1186/s12889-018-5762-5 


In Gambia, RVV is delivered quarterly and stored at the central cold room; each quarter, it is 
moved to cold rooms in rural Gambia and regional stores nationwide. In June 2016, 52,264 
doses of RVV expired from the central cold room (wastage rate of 29.4%) and the regional 
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cold room (6.7%). (Note: Gambia introduced RotaTeq in 2013 and switched to ROTARIX in 


2017) 


 


Age restrictions for rotavirus vaccines 


The 2013 Position Paper on rotavirus vaccines recommended expanded age ranges for 
administration of rotavirus vaccine: “Although early immunization is still favoured, the 
manufacturers’ conventional age restrictions on the first and last dose of rotavirus vaccines 
may have prevented vaccination of many vulnerable children in settings where the DTP 
doses are given late (i.e. after 15 weeks for DTP1 or after 32 weeks for DTP 2 or DTP3). By 
allowing infants to receive rotavirus vaccine together with DTP regardless of the time of 
vaccination, immunization programmes will be able to reach children who were previously 
excluded from the benefits of rotavirus vaccines. Because of the typical age distribution of 
RVGE, rotavirus vaccination of children >24 months of age is not recommended.” 


 


Despite the 2013 recommendation, according to WHO, of the 111 countries that introduced 
RVV by May 2020, 58 (52%) still officially have age restrictions in place. However, whether 
age restrictions are programmatically implemented in countries is more difficult to assess.  
Timeliness of RVV vaccination according to schedule is important, given the benefits of RVV 
vaccination to ensure protection against rotavirus disease prevalence in infants (and 
contribute to preventing the higher risk of infection after 15 weeks, if infants have not 
received RVV). RVV vaccination according to schedule (i.e., respecting the 6, 10, 14 week 
schedule, as possible) provides better protection against RVV and also helps to ensure that 
infants are brought back for services -- and therefore more likely to receive their other 
vaccines on time, as well. However, as with other antigens, completion of the schedule 
within the first year should be emphasized, including providing RVV vaccination throughout 
that time period in resource-constrained settings. 


As ROTAVAC and ROTASIIL were licensed and pre-qualified after the 2013 Position Paper 
was published, neither vaccine includes age restrictions in their package inserts: 


- ROTAVAC: 3 doses given 4 weeks apart beginning at 6 weeks of age and with last dose 
at no greater than age 8 months 


- ROTASIIL: 3 doses given 4 weeks apart beginning at 6 weeks of age. Because of the 
typical age distribution of rotavirus gastroenteritis, rotavirus vaccination of children > 
24 months of age is not recommended. 
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Introduction  


Immunization is a success story for global health and development, saving millions of lives every 
year. Between 2010 and 2018, 23 million deaths were averted with measles vaccine alone (1). The 
number of infants vaccinated annually – more than 116 million, or 86% of all infants born – has 
reached the highest level ever reported. More than 20 life-threatening diseases can now be 
prevented by immunization (2). Since 2010, 116 countries have introduced vaccines that they did 
not use previously (3), including those against major killers like pneumococcal pneumonia, 
diarrhoea, cervical cancer, typhoid, cholera and meningitis. 


Furthermore, there has been much innovation in vaccine development. There are now vaccines to 
protect against malaria, dengue and Ebola virus disease, and promising vaccines against respiratory 
syncytial virus, tuberculosis and all influenza virus strains are in the pipeline. New research on 
broadly neutralizing antibodies and therapeutic vaccines is opening fresh horizons. Increasingly, 
vaccines are protecting health beyond infancy – in adolescence and adulthood, during pregnancy 
and for older people.  


Innovative ways are being found to distribute and administer vaccines and to improve 
immunization services. Digital tools, new, needle-free techniques for vaccine administration and 
more robust vaccine storage and supply chains promise to transform immunization programmes1 
over the next decade. Timely access to reliable data will provide new opportunities for national 
programmes to monitor and continuously improve their performance, reach and efficiency.  


Vaccines are critical to the prevention and control of many communicable diseases and therefore 
underpin global health security. Moreover, they are widely seen as critical for addressing emerging 
infectious diseases, for example by containing or limiting outbreaks of infectious diseases or 
combatting the spread of antimicrobial resistance. Regional outbreaks (e.g. of Ebola virus disease), 
the COVID-19 pandemic and the threat of future pandemics (such as with a novel flu strain) have 
and will continue to strain even the most resilient health systems.  A clear risk is a reduction in 
essential services and particularly vaccination and prevention of other communicable diseases. 
Countries should identify essential services that to be prioritized and maintained during emerging 
infectious disease threats and move as soon as feasible to provide missed vaccinations. In the 
longer term, intensive, collaborative investments in research and development and equitable 
supplies of new vaccines are likely to be part of the solution to averting recurrences. 


Nevertheless, important challenges remain. The benefits of immunization are unevenly shared: 
coverage varies widely among and within countries. Some populations – often the poorest, the 
most marginalized and the most vulnerable, in fragile, conflict-torn settings – have poor access to 
immunization services. Each year, 20 million infants do not receive a full course of even basic 
vaccines, and many more miss out on newer vaccines. Of these, over 13 million receive no vaccines 
through immunization programmes – the “zero dose” children.  


In some countries, progress has stalled or even reversed, and the risk that complacency will 
undermine past achievements is real. Outbreaks of measles and vaccine-derived polioviruses are 
stark reminders that strong immunization programmes and effective disease surveillance are 
necessary to sustain high levels of coverage and to eliminate and eradicate diseases. Because 
measles is highly infectious, its presence serves as a tracer (the “canary in the coal mine”) of 
inadequate coverage and gaps in the health system. Detection of measles cases through 
surveillance reveals communities and age groups that are un- or under-immunized and 


 
1  Throughout this document, the term “immunization programme” is used to reflect shifts in both language and thinking. 


First, as immunization programmes are only one component of health systems, the term aligns the global vision and 
strategy with the broader health and development agenda. Secondly, the term is more comprehensive than the more 
commonly used “routine immunization,” which does not capture the full spectrum of an immunization programme’s 
activities, such as “catch-up” vaccinations, periodic intensification of vaccination activities or efforts to address missed 
opportunities for vaccination.  
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immunization programmes and overall primary health care systems that are inadequate, indicating 
where particular attention and interventions are needed. High coverage with measles vaccine is an 
indicator of a strong immunization programme, which may signal a solid foundation for primary 
health care services. The second dose of measles vaccine is an opportunity to enhance focus on 
strengthening immunization programmes to reach children beyond the first year of life and to 
broaden immunization services throughout the life-course.  


If all people are to access immunization services, vaccines must be delivered to areas that are 
isolated geographically, culturally, socially or otherwise and to marginalized populations such as 
displaced people and migrants and those affected by conflict, political instability and natural 
disasters. The causes of low vaccine use must be understood and addressed in order to increase 
people’s demand for immunization services. Adequate, predictable supplies of appropriate, 
affordable vaccines of assured quality must be available at points of service delivery, and stock-
outs must be avoided. Tailored strategies are necessary for understanding and overcoming barriers 
to vaccination, particularly gender-related barriers of caregivers and health workers to accessing 
immunization services. New approaches are required to reach older age groups and to deliver 
people-centred immunization services, integrated with primary health care.  


The Immunization Agenda 2030 (IA2030) sets an ambitious, overarching global vision and strategy 
for vaccines and immunization for the decade 2021–2030. It draws on lessons learnt, acknowledges 
continuing and new challenges posed by infectious diseases and capitalizes on new opportunities 
to meet those challenges. IA2030 positions immunization as a key contributor to people’s 
fundamental right to the enjoyment of the highest attainable physical and mental health and also 
as an investment in the future, creating a healthier, safer, more prosperous world for all. IA2030 
aims to ensure that we maintain the hard-won gains and also that we achieve more – leaving no 
one behind, in any situation or at any stage of life.  


IA2030 is intended to inspire and align the activities of community, national, regional and global 
stakeholders – national governments, regional bodies, global agencies, development partners, 
health care professionals, academic and research institutions, vaccine developers and 
manufacturers, the private sector and civil society. Its impact will be maximized by more effective 
and efficient use of resources, innovation to improve performance and measures to attain financial 
and programmatic sustainability. Success will depend on building and strengthening partnerships 
within and outside the health sector as part of a coordinated effort to improve access to high-
quality, affordable primary health care, achieve universal health coverage and accelerate progress 
towards the 2030 Sustainable Development Goals (SDGs).  


IA2030 provides a long-term strategic framework to guide a dynamic operational phase, 
responding to changes in country needs and the global context over the next decade. This 
document is therefore just the beginning. The IA2030 global vision and strategy will be 
complemented by annexes providing detailed technical information on the strategic framework, 
together with new and existing strategies and immunization plans, including those for disease-
specific programmes to control, eliminate or eradicate disease. IA2030 will become operational 
through regional and national strategies, a mechanism to ensure ownership and accountability and 
a monitoring and evaluation framework to guide country implementation.  


Through collective endeavour by all stakeholders, we will achieve the vision for the decade: A world 
where everyone, everywhere, at every age, fully benefits from vaccines for good health and well-being. 
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1. The case for immunization 


Immunization reaches more people than any other health or social service and is a vital component 
of primary health care. It benefits individuals, communities, countries and the world. It is an 
investment in the future, in three ways. 


  


1.1 Saving lives and protecting the health of populations (4–6) 


Immunization has reduced the number of deaths from infectious diseases 
dramatically. Vaccines also prevent disability, which can impair children’s 
growth and cognitive development, so that they not only survive but also 
flourish. 


Vaccines benefit not only infants and children but also older people. They can 
prevent infection-related cancers and protect the health of the elderly and 
the vulnerable, allowing people to live longer, healthier lives. In addition, 
fewer infections mean less risk of transmitting disease to relatives and other 
members of the community.  


In many countries, out-of-pocket payments for health care have a 
catastrophic impact on household finances, potentially plunging households 
into poverty. Preventing infection by vaccination can reduce families’ 
expenditure on health care, contributing to financial protection, which is a 
core component of universal health coverage. 


 


1.2 Improving countries’ productivity and resilience (7,8)  


Immunization is the foundation of a healthy, productive population. 
Preventing infections reduces the burden on health systems, and a healthier 
population is a more productive one. Children protected against infectious 
diseases have better educational attainment and contribute more to national 
development and prosperity.  


Halting disease outbreaks is disruptive and costly. Outbreaks can overwhelm 
and profoundly disrupt public health programmes, clinical services and 
health systems. They may also have adverse effects on travel, trade and 
overall development. For seasonal diseases like influenza, the costs of 
treatment and lost productivity are borne repeatedly. Immunized communities are resistant to 
infectious disease outbreaks, and strong health systems and immunization programmes allow 
rapid detection and response to limit their impact. 


 


1.3 Enabling a safer, healthier, more prosperous world (9-–11) 


Vaccines are a critical component of the battle against emerging and re-
emerging infections. Pathogens are not bound by national borders, and 
local and international movement of people can rapidly spread infections. 
Increasing urbanization results in large, dense populations, raising the 
likelihood of infectious disease transmission and outbreaks. In addition, 
climate change exposes new populations to vector-borne diseases and may alter the patterns and 
intensity of seasonal diseases. Detecting, preventing and responding to infectious disease threats 
are therefore key to global health security.  


In countries that have introduced the 
vaccine against human papillomavirus 
(HPV), after 5–8 years, cancer causing 


HPV prevalence was reduced by 83% 


among girls aged 13–19, and the 
prevalence of precancerous lesions 


decreased by 51% among girls aged 


15–19 (5).  


Between 2010 and 2017, the mortality 
rate of children under 5 years of age 


decreased by 24%, due in large part 


to immunization (4).  


Vaccines will help keep an estimated 


24 million people from falling into 


poverty by 2030 (6). 


Immunization against measles in 94 
low- and middle-income countries 


returned an estimated US$ 76.5 for 


every US$ 1 invested in vaccination 
(7).  


The full economic impact of the 2014–
2016 outbreak of Ebola virus disease 
in West Africa has been estimated at 


US$ 53.2 billion (8).  


Climate change between 2030 and 


2050 is expected to cause 60 000 


additional deaths from malaria per year 
(9). This trend may be changed by use 
of a malaria vaccine being pilot-tested 
in three African countries. 
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In all parts of the world, infectious diseases are increasingly developing 
resistance to antibiotics and other antimicrobials. Preventing infection 
through immunization not only protects people against drug-resistant 
infections but also reduces their spread and the need for and use of 
antibiotics, thereby contributing to the battle against antimicrobial 
resistance.  


Immunization and disease surveillance are core capacities required by the 
International Health Regulations (2005), as they contribute to resilient, 
sustainable health systems that can respond to infectious disease outbreaks, 
public health risks and emergencies (11). Furthermore, the safe management 
and disposal of vaccine waste ought to be part of all vaccination activities, 
contributing directly to patient safety and quality of care, while reducing 
environmental and climate risks. 


Immunization plays a critical role in achieving the SDGs, specifically SDG3, 
“Ensure healthy lives and promote well-being for all at all ages”, and also 
contributes directly or indirectly to 13 other SDGs (Fig. 1).  


 


Fig. 1. Contributions and relevance of immunization to 14 of the 17 SDGs 


 


Immunization plays a key role in eliminating 
poverty, by reducing treatment costs and 
increasing longer-term productivity by 
averting losses due to disability and death.  


Immunization promotes a healthy and 
productive workforce, which contributes to 
the economy. 


 


Immunization and nutrition go hand in hand. 
Malnourished individuals, especially children, 
are more likely to die from infectious 
diseases such as diarrhoea, measles and 
pneumonia.  


Vaccine manufacture contributes to national 
industrial infrastructure in low- and middle-
income countries. 


 


Vaccination is one of the most cost–effective 
ways of saving lives and promoting good 
health and well-being. 


 


Immunization prevents diseases that affect 
the most marginalized groups, especially 
those in poor urban or remote rural settings 
and in areas of conflict. 


 


Immunization increases educational 
attainment, as it improves long-term 
cognitive development. Children who are 
immunized tend to attain more years of 
schooling and score higher in cognitive tests 
than those who are unvaccinated.  


 


Immunization protects urban public health 
and interrupts disease transmission, 
ensuring sustainable cities and 
communities. 


 


Removal of gender-related barriers to 
vaccination contributes to gender equality, 
as it supports women’s full participation and 
equal opportunities for accessing health 
services.  


Immunization is critical to building people’s 
resilience to and mitigating the risk of 
disease outbreaks linked to climate change, 
such as yellow fever, malaria, meningitis and 
cholera. 


 


When vaccination is complementary to clean 
water, sanitation and hygiene, it prevents 
diarrhoeal diseases, which are the leading 
cause of child mortality in low-income 
countries.  


Effective, safe, people-centred health 
systems are the backbone of social 
institutions, and vaccination is often the 
regular point of contact of the population 
with the system. 


It is estimated that widespread use 
of thee pneumococcal conjugate 
vaccine (PCV) could reduce the 
number of days on antibiotics for 
pneumonia in children under 5 years 


by 47%, equivalent to 11.4 million 
days on antibiotics per year (10).  


 


A 10% increase in the core capacities 
required by the International Health 
Regulations (2005) (e.g. 
surveillance, risk communication) is 


associated with a 19% decrease 


in the incidence of cross-border 
infectious threats (11).  
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Immunization logistics increasingly involve 
use of cleaner, more sustainable techniques 
based on solar and other renewable sources 
of energy.  


Immunization programmes broaden 
partnerships and multisectoral approaches, 
ensuring that civil society, communities and 
the private sector work together towards 
common goals. 


Source: reference 12 


 


2. A strategy for the future  


IA2030 envisions “A world where everyone, everywhere, at every age, fully benefits from vaccines 
for good health and well-being.”  


To achieve this ambitious vision, lessons have been drawn from the past to identify factors that 
contribute to success. 


 


2.1 Lessons from the Global Vaccine Action Plan  


The Global Vaccine Action Plan (GVAP) was the global immunization strategy of the “Decade of 
vaccines” (2011–2020). Developed through extensive global consultations, GVAP brought together 
existing goals to eradicate and eliminate diseases and set new global goals that accounted for the 
full spectrum of functions of immunization programmes. The review of experience with GVAP in 
2019 (3) revealed important lessons for the decade to 2030. 


GVAP brought together many global, regional and national stakeholders in a shared vision and 
strategy for the future of immunization. The health and immunization community agreed to 
aspirational goals to catalyse action, and, although many GVAP goals have not been met, much 
progress has been made.  


GVAP enhanced the visibility of immunization and helped build high-level political will. It provided 
a common framework for establishing priorities, aligning activities and assessing progress, and it 
created a platform on which further work can be built. GVAP was a comprehensive strategy, and 
most of its goals and objectives remain relevant.  


GVAP was to be implemented through national immunization programmes, with the support of 
partners; however, GVAP was only partially successful in influencing national actions, and partner 
activities were not always fully coordinated globally or nationally. To enhance country ownership, 
which is critical to the success of the IA2030, tailored strategies will be necessary to respond to the 
significant differences among countries in size, resources and the conditions in which people live, 
with consideration of subnational differences. IA2030 will strengthen existing partnerships and 
build new relations, especially at the country level, such as with a wider range of civil society 
organizations and the private sector, under the leadership of national programmes. 


During GVAP implementation, regional vaccine action plans were used to translate global 
strategies into regional plans. Regional vaccine action plans will be revised to align with IA2030, as 
a critical step in operationalization. 


GVAP struggled to influence national and global responses to situations that arose during the 
decade, such as conflict, climate change, migration and urbanization, as well as the spread of 
misinformation about vaccines. In IA2030, more flexibility may be required to account for national 
and subnational circumstances to in order to respond effectively to emerging challenges. 


GVAP established the first global monitoring and evaluation framework for immunization, defining 
roles and responsibilities for stakeholders. The framework provided a wealth of information on 
progress and raised awareness of the importance of high-quality data. It was unable to ensure, 
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however, that use of the data improved the performance or accountability of national 
programmes, especially at subnational level.  


IA2030 will build on these lessons to further clarify roles and responsibilities, so that the agenda 
can be implemented nationally, regionally and globally, and improving the use of data to prompt 
action and ensure accountability.  


 


2.2 Lessons from disease-specific initiatives  


GVAP drew together existing goals to eradicate polio and to eliminate measles, rubella and 
maternal and neonatal tetanus. These disease-specific initiatives were inspired by the landmark 
achievement of smallpox eradication. They have the advantage of focusing on a single, clear 
objective and agreement on common approaches and timelines. After the World Health Assembly 
had endorsed GVAP, it approved additional disease-specific targets (Table 1).  


 


Table 1. Goals and targets of disease-specific initiatives 


Disease-specific goal or initiative Targets 


Polio eradication (GVAP, Polio Endgame Strategy 
2019–2023)a 


Interrupt transmission of all wild poliovirus by 2020. 


Stop circulating vaccine-derived poliovirus outbreaks within 
120 days of detection. 


Certify eradication by 2023. 
Neonatal tetanus elimination (GVAP)  Eliminate neonatal tetanus in the remaining 40 countries by 


2015. 


Measles and rubella elimination (GVAP, Global 
Measles and Rubella Strategic Plan 2012–2020) 


Eliminate measles in at least five WHO regions by 2020. 


Eliminate rubella in at least five WHO regions by 2020. 


Cholera control (Ending Cholera – A Global 
Roadmap to 2030) 


Reduce cholera deaths by 90% by 2030. 


Elimination of viral hepatitis as a major public 
health threat (Global Health Sector Strategy on 
Viral Hepatitis 2016–2021) 


Reduce new cases of chronic viral hepatitis B infections by 
95% by 2030 (equivalent to 0.1% prevalence for HBsAg among 
children). 


Reduce viral hepatitis B deaths by 65% by 2030. 


Control of vector-borne diseases (including 
Japanese encephalitis) (Global Vector Control 
Response 2017–2030) 


Reduce mortality due to vector-borne diseases by at least 75% 
by 2030. 
Reduce case incidence due to vector-borne diseases by at 
least 60% by 2030. 


Prevent epidemics of vector-borne diseases in all countries by 
2030. 


Elimination of yellow fever epidemics (Eliminate 
Yellow Fever Epidemics) 


Reduce yellow fever outbreaks to zero by 2026. 


Elimination of meningitis epidemics and reduction 
of cases and deaths (Global Roadmap to Defeat 
Meningitis) 


Eliminate meningitis epidemics by 2030.b 


Reduce the numbers of cases and deaths from vaccine-
preventable bacterial meningitis by 2030.c 


Reduce disability and improve quality of life after meningitis 
due to any cause by 2030. 


Reduction of seasonal influenza burden (Global 
Influenza Strategy 2019–2030) 


No disease-specific targets. 


Zero deaths from dog-mediated rabies by 2030 
(Zero by 30: The Global Strategic Plan)  


Reduce the number of deaths from dog-mediated rabies to 
zero by 2030. 


 


a Target dates depend on the epidemiological situation. 
b As of 13 September 2019. 
c Targets will be set at regional level.  
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Although disease-specific goals are enduring global commitments that will continue to be an 
important element of IA2030, revisions may be made during development of the IA2030 monitoring 
and evaluation framework, especially to goals for which the target dates have passed.  


 


Polio. Enormous progress has been made towards eradication of polio. Wild poliovirus is now 
circulating in only two countries, where conflict, lack of access, cross-border population movement, 
insufficient polio vaccine coverage in immunization programmes, difficulty in sustaining community 
engagement and weak health infrastructure are major obstacles to reaching the polio eradication 
goal. The continuing challenges in interrupting the transmission of wild poliovirus and circulating 
vaccine-derived poliovirus outbreaks in countries that had been declared polio-free demonstrate 
the importance of strong immunization programmes as part of primary health care in reaching and 
sustaining global eradication. In addition, as the world moves closer to global polio eradication, the 
decrease in resources provided through the Global Polio Eradication Initiative (GPEI) is an additional 
challenge. In many countries, GPEI helped build an infrastructure, supporting immunization 
functions beyond polio. Effective planning without such infrastructure and resources is therefore 
vital to ensure that functions essential for shared disease-prevention goals – vaccine-preventable 
disease surveillance, strong immunization services and outbreak responses – are sustainably 
integrated into national immunization programmes.  


 


Measles. Before measles vaccines were introduced in the 1960s, measles was a leading cause of 
child morbidity and mortality worldwide, responsible for more than 2 million deaths annually. 
Between 2000 and 2018, stronger health systems and increased measles vaccination coverage 
resulted in a 73% global decrease in mortality. Regional elimination has not, however, been achieved 
or sustained, and an alarming resurgence in measles cases and deaths has been seen around the 
world in recent years, in some cases with cross-border importations and even small pockets of 
immunity gaps leading to large outbreaks. As measles is so contagious, very high vaccine coverage 
(95%) with two timely doses of measles-containing vaccine is required to prevent its spread. 
Coverage with the first dose of measles vaccine has plateaued globally at around 85% over the past 
decade, and, although coverage with the second dose has increased to 69%, the percentage is not 
sufficiently high, and supplementary means of delivering vaccine are necessary through planned 
campaigns, periodic intensification of routine immunization and other strategies. Providing every 
child with two timely doses of measles-containing vaccine and effective elimination-standard 
measles surveillance are, therefore, critical indicators of a strong immunization programme, as an 
integral component of primary health care. Measles cases indicate gaps in population immunity, 
signalling inadequate access or uptake. A strong, resilient immunization programme is essential to 
respond to this challenge and a powerful, measurable means of achieving health equity.  


 


Maternal and neonatal tetanus. Three fourths of priority countries have eliminated maternal and 
neonatal tetanus; more work is necessary to eliminate the disease in the remaining 25%. Elimination 
of maternal and neonatal tetanus will reduce neonatal mortality, which has decreased more slowly 
than for children under 5 years of age. Although current strategies address inequity, they target 
only pregnant women and women of reproductive age, leaving older boys and adult and elderly 
men unprotected from tetanus. Strategies that include booster doses for vaccination of whole 
populations in a life-course approach will help overcome gender disparities. As maternal and 
neonatal tetanus is also strongly associated with poverty, its incidence can be used as a marker of 
the quality of the health services delivered to marginalized and underserved populations and of 
their uptake by these populations.  
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Strengthened systems for integrated disease control. Control of key infectious diseases equitably, 
efficiently and sustainably requires both robust immunization programmes and targeted, disease-
specific strategies. Strong disease surveillance and immunization programmes are integral 
components of primary health care and are essential for raising immunity, reducing the risk of 
disease and preventing morbidity and mortality. Supplementary immunization activities may still 
be necessary, however, to boost immunity quickly in targeted populations. The mixture and 
balance of these two approaches depends on disease epidemiology, the context and the ability of 
health systems to deliver vaccines to those who need them most. 


Lessons learnt from the past decade demonstrate that it is difficult to eradicate or eliminate a 
disease in the absence of an efficient, resilient immunization programme. IA2030, therefore, 
emphasizes building a strong national immunization infrastructure integrated into primary health 
care services, as a way to achieve and sustain elimination and eradication goals. To achieve 
universal health coverage through primary health care, all aspects of health systems will need to 
be strengthened, including immunization and other preventive services, disease surveillance, 
regular collection and use of reliable data, emergency outbreak preparedness and response, a 
strong workforce, good governance and social accountability, appropriate budget allocations, 


financial management and efficient patient care for existing and emerging diseases.  


 


2.3 The changing context and challenges  


IA2030 has been shaped by both lessons from the past decade and the changing global 
environment. 


 


Sustaining trust. Uptake of vaccination depends on many factors, from the convenience and 
quality of facilities and services to the spread of misinformation about the safety and effectiveness 
of vaccines. These considerations must be understood and addressed to enhance and sustain trust 
in vaccines and immunization services in communities, to increase health literacy with a focus on 
vaccination at all levels, and to build resilience against misinformation. The harm being caused by 
anti-vaccine messaging, especially on social media, should be addressed by understanding the 
context and reasons for lack of trust and by building and keeping trust, especially in the face of fear 
and distrust in traditional establishments. Strategic investments to increase trust and confidence 
in vaccines, in particular through strong community engagement, would increase community 
support for vaccines and ensure that vaccination is viewed as a social norm. 


 


Inequity. The benefits of immunization are not spread equally, either among or within countries. In 
2018, 70% of unvaccinated children lived in middle-income countries (13). Reaching all people will 
require higher national vaccination coverage, but also less subnational inequity. Success will 
require interventions that take into account poverty, education, socioeconomic and cultural factors 
and gender-related barriers to access.  


 


Population movements. Continuing urbanization will pose major challenges, as it results in large, 
dense populations at high risk of infectious disease. Migration and cross-border population 
movements can result in large communities of unprotected individuals at risk of infection. Migrants 
and mobile populations are often difficult to reach or track. As they often move across borders, it 
is not even clear who is responsible for vaccinating them, and they may be marginalized and 
overlooked.  
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Ensuring immunization for all ages. Expanding the benefits of vaccination to all age groups offers 
tremendous opportunities, but it will require major shifts in immunization programmes. As more 
vaccines become available for older age groups, new methods will be necessary to deliver 
integrated, people-centred health services. Programmes will also have to respond to significant 
global demographic shifts. Regions such as Africa are undergoing rapid population growth and a 
resulting “youth bulge”, while others are experiencing significant population ageing. These shifts 
will have a major impact on the design of immunization services.  


 


Climate change and natural disasters. The world’s changing climate will have significant 
implications for the prevalence of infectious diseases. New populations will be exposed to vector-
borne diseases such as malaria and dengue, and more flooding will increase the spread of 
waterborne diseases such as cholera. Climate change is also disrupting seasonal disease patterns, 
shifting the timing, duration and pattern of their transmission. It may also alter the endemicity of 
infectious diseases. Climate-informed surveillance and response systems will be an essential part of 
national preparedness for infectious disease outbreaks. The environmental impact of vaccine 
waste, from excess packaging to the release of harmful pollutants during burning, will have to be 
addressed more comprehensively and minimized.  


 


Conflict and political instability. Civil conflict can rapidly lead to loss of health service infrastructure 
and shortages of trained health workers, often for extended periods, thereby disrupting delivery 
of immunization services. The affected populations are also frequently at higher risk of infectious 
diseases because of the breakdown of national infrastructure and mass displacement into 
temporary settlements.  


 


Outbreaks. The world continues to experience outbreaks of measles, yellow fever, diphtheria and 
other vaccine-preventable diseases and also emerging infections, such as Ebola virus disease. 
Disease surveillance and immunization are critical for preventing, detecting and controlling 
infectious disease outbreaks. Disease surveillance provides insight into the effectiveness of 
immunization programmes, indicates how they can be optimized and provides early warning of 
potential outbreaks. Comprehensive preparedness and response strategies, including research 
during outbreaks, will limit their impact on health and national finances. 


 


Optimizing and maintaining supplies. Achieving the IA2030 vision will require a reliable global 
supply of appropriate, affordable, innovative vaccines and other immunization products of 
assured quality. Every year, many countries experience disruptions in their supplies of vaccines, 
often because of a mismatch between global production levels and needs. Healthy market 
dynamics must be achieved and maintained for vaccines and immunization products in the long 
term, both globally and regionally. Reliable forecasts of national vaccine requirements and 
priorities will continue to ensure healthy market dynamics and improve and maintain supplies. The 
price of vaccines is a key barrier to access and can delay the introduction of new vaccines into low- 
and middle-income countries. There are also regulatory, financing and procurement barriers to 
sustainable vaccine supplies. For instance, the markedly different procurement processes in 
countries might have to be adjusted to respond to changes in the vaccine market and in quality-
assurance requirements.  
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2.4 What is new on the IA2030 agenda?  


These lessons from the past and the changing context make IA2030 different from its predecessor, 
GVAP, in several respects.  


• Cooperative design from the bottom up. IA2030 was developed collaboratively with 
countries, to ensure that the vision, strategic priorities and goals2 are aligned with country 
needs.  


• Tailored to the national context. The IA2030 strategic framework is flexible, allowing 
countries to adapt the global framework to their local context and partners to provide 
differentiated, targeted, customized support.  


• Adaptable to changing needs. The IA2030 strategic framework can be adapted to changing 
needs and new challenges that may emerge during the decade.  


• Targeted ways to reduce inequity. IA2030 ensures that the benefits of immunization are 
shared equitably among and within countries. It gives priority to the populations that are not 
currently being reached, particularly the most marginalized communities, those living in fragile 
and conflict-affected settings and mobile populations, especially those moving across borders.  


• Gender-responsive strategies. IA2030 focuses not only on equitable coverage of boys and 
girls, but aims at understanding and addressing all the direct and indirect barriers to access to 
immunization services, including those related to the gender of caregivers and health workers, 
and increasing women’s full and equal participation in decision-making at all levels.  


• Stronger focus on systems strengthening. IA2030 positions sustainable immunization 
programmes embedded within primary health care as the basis for achieving high vaccination 
coverage and universal health coverage. Notably, IA2030 builds on the goals of existing 
disease-specific initiatives, while at the same time stressing health system strengthening to 
help achieve the goals of disease control, elimination and eradication.  


• Measles as a tracer. Measles coverage is an important indicator for attaining SDG3 indicator 
3b 1.3 In IA2030, measles vaccination coverage and incidence recorded by surveillance are 
tracers of the strength of immunization programmes, indicating communities and age groups 
that are un- or under-immunized and where more emphasis is required.  


• Life-course approach. The growing number of new vaccines administered after childhood is 
opening frontiers for national immunization programmes and will require new methods for 
delivery. Furthermore, booster doses should be introduced for lifelong protection against 
diphtheria, pertussis and tetanus. IA2030 has a stronger focus on extending the benefits of 
vaccination throughout the life-course. 


• Strengthening partnerships beyond health. The future of immunization will increasingly be 
based on integration and collaboration with stakeholders within and beyond health. IA2030 
proposes closer collaboration with existing and new partners. Such enhanced collaboration 
will have mutual advantages, extending the benefits of immunization while helping others to 
achieve their goals.  


• Accelerating innovation. A more nimble, robust research agenda offers new opportunities to 
meet future challenges. IA2030 focuses on not only the development of new vaccines but also 
accelerating innovation to improve programme performance, surveillance and quality and to 
increase access to data, drawing on lessons from other sectors. 


• Better use of resources for self-sustainability. IA2030 emphasizes maximization of the impact 
to be achieved with existing resources. Efficient, effective, resilient national immunization 


 
2 In the context of this document, a “goal” is an ambitious commitment to address a single challenge; an “indicator” is 


a measure of a goal; and a “target” is a specific (sometimes time-bound) outcome of achievement of an indicator. 
3 Proportion of the target population with access to measles-containing-vaccine second-dose (MCV2) (%) 
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programmes delivered within primary health care, backed by strong political commitment and 
popular support, hold the key to progress and long-term sustainability. Partners play a vital 
role in supporting countries on the path to self-sustainability.  


These shifts in emphasis do not lessen the importance of GVAP priorities that are still relevant, 
which are incorporated into the IA2030 framework for action. 
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3. A framework for action  


IA2030 is based on a conceptual framework of seven strategic priorities (Fig. 2). Each strategic 
priority has defined goals and objectives and key areas of focus. Action is necessary to achieve 
these interrelated strategic priorities to realize the overall vision and goals and to ensure that 
immunization fully contributes to stronger primary health care and attainment of universal health 
coverage.  


 


Fig. 2. The seven strategic priorities of IA2030 


 


 


The first, overarching strategic priority is to ensure that immunization programmes are an integral 
part of primary health care to achieve universal health coverage. The second is commitment and 
community demand. These two strategic priorities are the basis of an immunization programme 
and are essential to deliver people-centred, demand-driven health services to individuals and 
communities. 


The next three strategic priorities, coverage and equity, life-course and integration and outbreaks 
and emergencies, ensure the delivery of immunization services, in the face of population growth, 
continuing urbanization, rising migration, cross-border movement and displacement of 
populations, conflict, political instability, natural disasters and climate change. 


The remaining two strategic priorities are enablers of success. Continued investment is necessary 
to combat infections for which there is no vaccine. Similarly, innovation will improve the 
performance of immunization programmes by ensuring the delivery of services to underserved 
populations. Ensuring a reliable global supply of affordable vaccines and the sustainability of 
national programmes worldwide are also essential for success.  


7.2_Measles


SAGE October 2020 meeting







 


16 | P a g e  
 


These seven strategic priorities are anchored by four core principles that will shape the nature of 
actions undertaken to achieve each strategic goal and objective (Fig. 3). These principles are the 
threads that weave together the strategic priorities and provide guidance on translating the high-
level strategy into practical actions. They convey the values and guiding principles for mutually 
beneficial partnerships and alignment of the activities of all partners within and outside of the 
immunization community. 


 


Fig. 3. The four core principles of IA2030 


 


 


 


People-centred – Responding to populations needs. 


The design, management and delivery of immunization services should be shaped by and 
responsive to the needs of individuals and communities, including addressing barriers to 
access to immunization services due to age, location, social and cultural norms and 
gender-related factors.  


 


 


 


Country-owned – Driving progress from the bottom up. 


Countries should establish targets that represent the local context and should be held 
accountable for achieving them. 


 


 


 


Partnership-based – Aligning efforts to maximize impact. 


Immunization partners should align and coordinate their actions to increase efficiency, 
build on complementarity and involve sectors beyond immunization for mutual benefit.  


 


 


 


Data-guided – Promoting evidence-based decision-making. 


High-quality, “fit-for-purpose” data will be used to track progress, improve programme 
performance and form the basis of decision-making at all levels. 


 


 


Strategic priority 1.  Immunization programmes for primary health care and universal 
health coverage 


 


Goal: Effective, efficient and resilient immunization services are accessible to all people as an 
essential part of primary health care, and thereby contribute to universal health coverage. 


 


Objectives: 


• Reinforce and sustain strong leadership, management and coordination of immunization 
programmes at all levels. 


• Ensure the availability of an adequate, effective, sustainable health workforce. 


• Build and strengthen comprehensive vaccine-preventable disease surveillance as a component 
of the national public health surveillance system, supported by strong, reliable laboratory 
networks. 


• Secure high-quality supply chains for vaccines and related commodities and effective vaccine 
management, within the primary health care supply system. 


• Strengthen immunization information within a robust health information system, and promote 
use of high-quality, “fit-for-purpose” data for action at all levels. 


• Establish and maintain a well-functioning vaccine safety system involving all stakeholders. 
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Key areas of focus:  


Immunization in primary health care: Ensure that sustainable immunization programmes are an 
integral part of the national primary health care strategies and operations, and of national 
strategies for universal health coverage.  
 
Leadership, governance and management: Create an environment for effective coordination, 
financial management and performance monitoring at every level of the immunization programme.  
 
Health workforce: Ensure the availability and appropriate distribution of health workers who are 
motivated, skilled, knowledgeable and appropriately resourced to plan, manage, implement and 
monitor the performance of immunization programmes at all levels and locations, as part of 
primary health care.  
 
Supply chain and logistics: Strengthen supply chains to ensure that high-quality vaccines are always 
available in the right quantity and form at the right time, in the right place and stored and 
distributed under the right conditions. Promote integration with other supply chains for more 
effective delivery of primary health care. Invest in systems and infrastructure to safely manage, 
treat and dispose of vaccine waste to help reduce their environmental footprint. 
 
Vaccine-preventable disease surveillance: Increase the efficiency, responsiveness and 
comprehensiveness of disease surveillance (including epidemiology and laboratory capacity) in 
order to: encourage the introduction of vaccines; optimize immunization programmes; measure 
the impact of vaccines; monitor disease control, elimination and eradication; and detect, 
investigate and respond to outbreaks. These activities should be based on existing surveillance 
infrastructure, such as that for polio and measles.  
 
Health information systems: Ensure that health information systems allow health workers and 
decision-makers to generate and use high-quality, “fit-for-purpose” data to implement and manage 
immunization programmes effectively at all levels and that the data are also integrated into 
national health information systems. 
 
Monitoring vaccine safety: Ensure that national immunization programmes can detect and 
respond to any concern about vaccine safety by continuous monitoring and coordination among 
relevant stakeholders.  
 
Disease control initiatives: Ensure that strengthening of national health systems and initiatives for 
disease control, elimination and eradication are coordinated for mutual reinforcement.  
 


Application of the core principles:  


People-centred Country-owned Partnership-based Data-guided 


Immunization 
programmes will be 
designed and tailored 
to the needs and social 
and cultural 
preferences of people 
and communities.  


National strategies and 
plans to build and 
sustain robust 
immunization 
programmes will 
strengthen health 
systems and primary 
health care in order to 


Public and private 
partnerships will be 
formed, including with 
partners beyond the 
health sector, with the 
private sector and with 
civil society 
organizations, for 
coordinated 


Data, evidence and best 
practice will guide 
strengthening of 
immunization 
programmes and 
improve their design 
and performance for 
universal health 
coverage. 
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attain universal health 
coverage. 


strengthening of 
immunization 
programmes. 


 


 


Strategic priority 2. Commitment & demand4 


Goal: Immunization is valued and actively sought by all people, and health authorities commit to 
ensuring that immunization is available as a key contributor to enjoyment of the highest attainable 
standard of health as a fundamental right. 


 


Objectives: 


• Build and sustain strong political and financial commitment for immunization at all levels. 


• Ensure that all people and communities value, actively support and seek out immunization 
services. 


 


Key areas of focus:  


Commitment: Ensure that key groups, champions and stakeholders advocate for greater 
commitment to and ownership of immunization programmes and for sustained national and 
subnational financing. Encourage leaders to prioritize immunization in strategic and operational 
planning and in policy, fiscal and legislative instruments. Strengthen evidence-based decision-
making, with technical input from bodies such as a national immunization technical advisory groups 
(NITAGs).  
 
Subnational support: Build support for immunization and capacity for national and subnational 
leadership, management and coordination, especially in large countries and in those with 
decentralized health systems. Establish mechanisms for stakeholder coordination and participation 
in planning, implementation and monitoring.  
 
Accountability: Establish accountability frameworks for all stakeholders, with platforms for 
engagement and dialogue. Ensure that communities and civil society organizations are equipped 
to hold national and subnational authorities accountable for equitable delivery and for the quality 
of immunization services. Ensure access to data and information, and develop frameworks for joint 
monitoring. 
 
Public trust and confidence: Establish an ongoing understanding of all the behavioural and social 
drivers to vaccination (including social processes, gender-related barriers, practical factors and 
social media) to engage communities and encourage greater use of immunization services.  
 
Public knowledge and understanding: Include the topic of immunization in education curricula, 
formulate public education tools (including to meet the needs of vulnerable and marginalized 
groups), provide educational opportunities for the health workforce, and prepare information 
resources for advocacy groups.  
 


 
4  In the context of this strategic priority, “demand” refers to the actions of individuals and communities to seek, support 


or advocate for vaccines and vaccination services. Demand is dynamic and varies by context, vaccine, vaccination 


services, time and place. It can be fostered by governments, immunization programme managers, public and private 


sector providers, local leaders and civil society organizations that listen and act on the comments of individuals and 


communities .  
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Acceptance and value of vaccination: Use local data to understand and devise tailored solutions to 
address the underlying causes of low vaccination rates. Use the evidence to respond to practical 
barriers, such as access to good-quality services, and to support positive attitudes and social 
influences. Proactively implement plans to prevent and respond to adverse events, rumours and 
hesitancy and strengthen resilience to these influences.  
 
Addressing reluctance to vaccinate: Understand and respond to public concern, and develop 
robust, innovative strategies to mitigate vaccine misinformation and reduce its propagation and 
negative impact. 
 


Application of the core principles:  


People-centred Country-owned Partnership-based Data-guided 


Community 
engagement will be at 
the heart of building 
people’s trust and of 
their acceptance and 
use of vaccines. The 
emphasis is on dialogue, 
service quality, effective 
and respectful provider 
communication in 
primary care and 
accountability. 


Political leaders, civil 
society and 
immunization 
champions will ensure 
that countries are 
committed to ensure 
the enjoyment of the 
highest attainable 
standard of health and 
to protection of 
communities against 
vaccine-preventable 
diseases. 


New partnerships will 
be built among multiple 
actors to increase 
knowledge and raise 
awareness of the value 
of immunization, to 
build community trust 
and to overcome 
barriers to equity, 
including gender-
related barriers.  


Evidence on behavioural 
and social factors will be 
obtained locally and 
nationally to develop 
appropriate 
interventions. 
Communication 
technology will be used 
to increase commitment 
to and demand for 
immunization. 


 


 


Strategic priority 3: Coverage & equity 


Goal: Everyone is protected by full immunization, regardless of location, age,  socioeconomic status 
or gender-related barriers.  
 
Objectives: 


• Extend immunization services to regularly reach “zero dose” and under-immunized children 
and communities. 


• Advance and sustain high and equitable immunization coverage nationally and in all districts.  
 


Key areas of focus:  


Disadvantaged populations: Identify and address low coverage throughout the life-course of the 
poorest and most disadvantaged individuals and communities. 
 
Barriers to vaccination: Identify barriers to uptake of vaccination services due to age, location, 
social and cultural and gender-related factors, and use evidence-based approaches to overcome 
these barriers to achieving high, equitable coverage. 
 
Gender-responsive strategies: Understand the role of gender in accessing vaccination services, and 
use gender-responsive strategies to overcome the barriers faced by recipients, caregivers, service 
providers and health workers.  
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Measles as a tracer: Use measles cases and outbreaks as a tracer to identify weaknesses in 
immunization programmes, and to guide programmatic planning in identifying and addressing 
these weaknesses. 
 
Learning from disease-specific initiatives: Use the experience of disease eradication and 
elimination initiatives in reaching the most marginalized populations, and integrate successful 
strategies for delivery and accountability into immunization programmes, with the full integration 
of disease control perspectives into primary health care.  
 
Context-specific interventions: Develop, evaluate and scale up innovative, locally tailored, 
evidence-based, people-centred approaches to reach poorly served populations. 
 
Implementation research: Strengthen local capacity to conduct implementation research to 
identify factors that affect the equity of immunization coverage, interventions that enhance 
coverage and equity and promote use of the results to implement locally tailored, context-specific 
interventions and innovations to address inequities. 
 


Application of the core principles:  


People-centred Country-owned Partnership-based Data-guided 


Gaps in coverage and 
equity will be 
addressed, especially 
among marginalized 
and disadvantaged 
groups such as mobile 
and displaced 
populations, by actively 
engaging 
representatives of local 
communities and local 
health providers in 
designing interventions 
for these groups. 


To overcome barriers, 
national immunization 
programmes will use 
strategies based on 
proven, innovative 
approaches and local 
research on effective 
ways to deliver services 
to underserved groups. 


Partnerships will be 
built with local 
communities and 
representatives of 
marginalized groups to 
understand the 
obstacles to access to 
vaccination (including 
gender barriers faced by 
recipients, caregivers 
and health workers) and 
to address inequities. 


Immunization data 
systems will be 
expanded subnationally 
to map and track “zero 
dose” and under-
immunized populations 
and specific 
marginalized groups to 
ensure that they are 
covered by the 
immunization 
programme. 


 


Strategic priority 4. Life-course & integration 


Goal: All people benefit from recommended immunizations throughout the life-course, effectively 
integrated with other essential health services. 
 
Objectives: 


• Strengthen immunization policies and service delivery throughout the life-course, including for 
appropriate catch-up vaccinations and booster doses.  


• Establish integrated delivery points of contact between immunization and other public health 
interventions for different target age groups. 


 


Key areas of focus:  


Mobilizing support: Raise awareness of the benefits of vaccination beyond early childhood, 
through adolescence and in priority adult groups such as pregnant women, health workers and 
older adults. 
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Evidence-based delivery practices: Identify and evaluate new delivery strategies for increasing 
coverage of recommended vaccines throughout the life-course. 
 
Missed opportunities: Implement proven approaches to reduce the number of missed 
opportunities by integrating immunization into other primary health care planning, health registers 
and other record-keeping systems, and streamline use of all encounters with the health system to 
verify and provide missed vaccines and other essential health interventions. 
 
Cross-sector collaboration: Form collaborations to integrate age-appropriate and catch-up 
vaccination into public and private health services, emphasizing the reciprocal benefits of receiving 
vaccines with other health interventions. Establish collaboration beyond the health care sector to 
ensure integration of immunization into context-specific programmes such as for education, 
nutrition, water and sanitation, care of older people and women’s empowerment. 
 
Policy environment: Promote changes in legislation or in the policy of immunization and other 
programmes to extend the national focus beyond early childhood immunization. Form new 
collaborations and private-sector partnerships to mobilize financing for vaccination of older age 
groups. 
 
Tracking vaccination status: Institute policies for monitoring vaccination coverage at different ages 
and facilitating administration of vaccines throughout the life-course.  
 
Vaccine development: Generate evidence on the disease burden among older age groups, the 
potential of vaccines to decrease it and the programmatic implications for introducing the vaccines.  
 


 
Application of the core principles:  
 


People-centred Country-owned Partnership-based Data-guided 


Vaccination 
throughout the life-
course is integrated 
into other health care 
services for different 
age groups, according 
to the needs of 
individuals.  


National immunization 
technical advisory 
groups will guide 
country programmes in 
extending vaccination 
beyond infancy 
throughout the life-
course to reflect 
specific national and 
subnational contexts. 


Partnerships with other 
health programmes and 
with non-health actors 
(including in education, 
water, sanitation and 
hygiene and nutrition) 
are built into 
comprehensive life-
course approaches for 
disease control and 
elimination, including 
for pneumococcus 
pneumonia, diarrhoea 
and cervical cancer. 


Implementation and 
social and behavioural 
research will be 
conducted to generate 
evidence for effective 
delivery of integrated, 
coordinated packages of 
vaccination services and 
to identify new contact 
points for vaccination 
throughout the life 
course. Research will 
identify the vaccines 
required for older age 
groups. 


 


Strategic priority 5. Outbreaks & emergencies 


Goal: Immunization programmes can (1) anticipate, prepare for, detect and rapidly respond to of 
vaccine-preventable and emerging disease outbreaks, and (2) ensure immunization service delivery 
during acute emergencies and among communities affected by conflict, disaster and humanitarian 
crisis.  
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Objectives: 


• Ensure preparation for, detection of and rapid, high-quality response to vaccine-preventable 
disease outbreaks. 


• Establish timely and appropriate immunization services during emergencies, and in 
communities affected by conflict, disaster and humanitarian crisis. 


 
Key areas of focus:  


Coordination and integration: Strengthen coordination of implementation of vaccination and 
outbreak preparedness, detection and activities in the overall humanitarian response and in 
conformity with the International Health Regulations (2005) and health systems development 
programming, with the participation of all relevant stakeholders, including civil society, national 
and international organizations, humanitarian and development partners and the private sector. 
 
Local capacity: Invest in and sustain local capacity and health systems to ensure timely detection 
of and response to vaccine-preventable disease outbreaks; identify and address the underlying 
causes of outbreaks; ensure that communities affected by outbreaks, other emergencies and 
humanitarian crises have continual access to a package of health services that includes 
immunization; and ensure that immunization recovery is embedded into outbreak and emergency 
response plans.  
 
Comprehensive health response: Ensure that global, regional, national and subnational 
coordination and governance mechanisms effectively support equitable, transparent, timely 
decision-making on the allocation of essential supplies and vaccines and mobilization of trained 
human resources.  
 
Integrated surveillance: Rebuild national, regional and local capacity for rapid, integrated 
surveillance of priority and emerging infectious diseases after an emergency or humanitarian event, 
maximizing opportunities to monitor and characterize multiple pathogens to ensure early 
detection of outbreaks. Strengthen integrated disease surveillance for epidemic-prone vaccine-
preventable diseases to enhance prevention and response.  
 
Tailored approaches and innovation: Develop, implement and evaluate innovative, tailored 
approaches and relevant frameworks and tools for safe, ethical, equitable vaccination of 
populations during outbreaks and in settings of humanitarian aid. Re-establish vaccination services 
after acute emergencies as part of broader early recovery and in line with disaster risk-reduction 
principles.  
 
Community engagement: Prioritize two-way communication and engagement with communities 
and health workers during outbreaks and in settings of humanitarian aid to effectively limit health 
emergencies and outbreaks and promote participation in decision-making; ensure access to and 
use of services, and identify and fill unmet health needs. 


 
Application of the core principles:  


People-centred Country-owned Partnership-based Data-guided 
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Anticipation of, 
preparedness for and 
response to outbreaks 
and emergencies will 
include adaptation of 
interventions to meet 
all the needs of affected 
individuals, including 
mobile and displaced 
populations, and 
tailored interventions 
based on local 
knowledge. 
Mechanisms to ensure 
accountability to 
affected people should 
be in place for continual 
improvement of 
emergency vaccination 
interventions and 
transition to longer-
term services. 


National authorities will 
coordinate efforts to 
handle emergencies and 
outbreaks with local 
authorities, and services 
will be delivered by 
trained local staff and 
community mobilization 
networks. In crises in 
which national 
authorities do not 
coordinate provision of 
services, access to 
impartial, independently 
provided health care 
will be ensured. 


Partnerships will be 
built to prioritize and 
support capacity-
building, planning and 
leadership of local and 
national organizations 
for coordinated 
provision of health care, 
including vaccination, in 
such a way as to 
support existing health 
systems and 
surveillance strategies 
during outbreaks and 
other acute 
emergencies and also in 
settings of 
humanitarian aid. 


Routine, systematic 
collection of 
disaggregated data will 
be promoted to target 
vaccination to the most 
vulnerable populations 
and those at risk of 
exclusion. Research and 
evaluation will be 
conducted to generate 
evidence on novel 
approaches to 
identifying outbreaks 
early and to deliver 
vaccination and health 
services during 
outbreaks, other acute 
emergencies and in 
settings of 
humanitarian aid. 


 


Strategic priority 6. Supply & sustainability  
 
Goal: All countries have a reliable supply of appropriate and affordable vaccines of assured quality, 
and sustainable financing for immunization programmes. 
 
Objectives: 


• Build and maintain healthy global markets across all vaccine antigens.  


• Ensure sufficient financial resources for immunization programmes in all countries. 


• Increase immunization expenditure from domestic resources in aid-dependent countries, and 
when transitioning away from aid, secure government funding to achieve and sustain high 
coverage for all vaccines. 


 
Key areas of focus:  


Innovation and affordability: Ensure that the supply of and access to new vaccines meet country 
needs and that vaccines are introduced in a timely manner, regardless of a country’s wealth, and at 
a price that is affordable, to ensure the supply.  
 
Vaccine forecasting, procurement and supply: Improve national and global forecasting, planning 
and procurement capability to safeguard affordable, sustainable supplies, and strengthen relations 
with manufacturers to ensure that vaccine production and supply meet national needs in all 
countries.  
 
Sources of assured quality vaccines: Strengthen regulatory capacity in all countries to improve 
timely access to vaccines of assured quality and to allow diversification of manufacturing sources.  
 
Supply for emergency situations: Strengthen mechanisms for rapid access in emergencies, 
outbreaks or pandemics and for people who require humanitarian aid. The mechanisms include 
sustainable manufacture and new means for rapid scaling-up of production to meet surge 
requirements and rapid access. 
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Sufficient, predictable resources: Ensure that funding from all sources is sufficient to procure and 
deliver recommended vaccines universally. 
 
Immunization financing: Ensure good governance, stewardship and accountability of financing for 
immunization programmes for optimal performance and best value for money. 
 
Partner alignment: Streamline and align partnerships for immunization, primary health care or 
integrated financing, and ensure effective global collaboration in which the roles, responsibilities 
and accountability of all partners are clearly defined, transparent and monitored. 
 
Sustainable transitions: Ensure mechanisms for smooth transition of countries from donor-
supported programmes, while maintaining and enhancing their immunization programmes.  
 
Application of the core principles:  


People-centred Country-owned Partnership-based Data-guided 


A strong focus on 
developing local 
capacity to govern and 
manage immunization 
financing and to 
increase understanding 
of choices for better 
forecasting of current 
and future vaccine 
markets. 


Adequate country 
capacity to plan for and 
secure the financing 
required for their 
immunization 
programme will reduce 
reliance on external 
support. Countries will 
be able to plan, 
forecast, budget for 
and procure the 
required vaccines and 
ensure their quality. 


Better partnerships will 
be built to plan for and 
ensure long-term, 
sustainable financing, 
and all partners will 
have clear roles and 
responsibilities and be 
accountable. Enhanced 
collaboration among 
stakeholders will 
support healthy vaccine 
markets. 


Data systems will be 
upgraded to better 
allocate resources 
within national 
immunization 
programmes, monitor 
use of resources and 
forecast vaccine 
demand, supply and 
pricing. 


 


Strategic priority 7. Research & innovation 


Goal: Innovations to increase the reach and impact of immunization programmes are rapidly made 
available to all countries and communities. 
 
Objectives: 


• Establish and strengthen capacity at all levels to identify priorities for innovation, and to create 
and manage innovation. 


• Develop new vaccines and technologies, and improve existing products and services for 
immunization programmes. 


• Evaluate promising innovations and scale up innovations, as appropriate, on the basis of the 
best available evidence. 


 
Key areas of focus:  


Needs-based innovation: Strengthen mechanisms to identify vaccine-related research and 
priorities for innovation according to community needs, particularly for underserved populations, 
and ensure that the priorities inform innovations in immunization products, services and practices. 
 
New and improved products, services and practices: Accelerate the development of new vaccines, 
technologies and improved products, services and practices, while ensuring continued progress in 
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the development of vaccines for priority targets, including HIV, TB, malaria and emerging infectious 
diseases.  
 
Evidence for Implementation: Shorten the path to maximum vaccine impact by implementation 
and operational research and through evidence-informed decisions on policy and implementation 
based on sound evidence of needs, benefits and risks.  
 
Local innovation: Build local capacity to address programme challenges and maximize impact by 
cooperative creation, sourcing, adopting and scaling-up of innovations. 
 
Application of the core principles:  


People-centred Country-owned  Partnership-based Data-guided 


Innovations in products, 
services and practices 
will be client-focused and 
address community and 
provider needs and 
preferences. 


Countries will be able 
to identify, source and 
manage innovations in 
vaccines and 
immunization, including 
determining, 
documenting and 
communicating their 
priorities and 
identifying, evaluating 
and using local and 
global innovations. 
Country priorities will 
inform the global 
innovation agenda. 
 
 
  


Partners will devise ways 
to support the 
development, evaluation, 
use and sustainability of 
suitable immunization 
solutions, drawing on the 
complementary expertise 
of national and global 
stakeholders. 


Evidence of unmet 
needs and the value of 
innovations in all aspects 
of immunization will be 
rigorously collected and 
shared to promote 
evidence-
based research, 
development, execution 
and scale-up. 


 


4. Impact and strategic goals 


Realizing the IA2030 vision will require achievement of the impact goals (Fig. 4).  


 


Fig. 4. Impact goals for the IA2030 vision 


 
In addition, each strategic priority will have specific goals and objectives for evaluating progress in 
meeting the priorities (Table 2). The goals and objectives will complement existing disease-specific 
goals and also the broader health goals and the SDGs. They will mirror the ambition of existing 
commitments and galvanize work to make important gains in immunization over the coming 
decade.  
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Table 2. IA2030 strategic priority goals and objectives 


 Goals and objectives 


 Strategic priority goal 1: Effective, efficient and resilient immunization services are accessible to all people as 


an essential part of primary health care, and thereby contribute to universal health coverage.   
Objectives: 


1. Reinforce and sustain strong leadership, management and coordination of immunization programmes at 
all levels. 


2. Ensure the availability of an adequate, effective, sustainable health workforce.  


3. Build and strengthen comprehensive vaccine-preventable disease surveillance as a component of 
national public health surveillance system, supported by strong, reliable laboratory networks  


4. Ensure high-quality supply chains for vaccines and related commodities and effective vaccine 
management, within the primary health care supply system. 


5. Strengthen immunization information within a robust health information system, and promote use of 
high quality, and “fit-for-purpose” data for action at all levels.  


6. Establish and maintain a well-functioning vaccine safety system involving all stakeholders. 


 Strategic priority goal 2: Immunization is valued and actively sought by all people, and health authorities 
commit to ensuring that immunization is available as a key contributor to enjoyment of the highest attainable 
standard of health as a fundamental right. 


Objectives: 


1. Build and sustain strong political and financial commitment for immunization at all levels. 


2. Ensure that all people and communities value, actively support, and seek out immunization services. 


 Strategic priority goal 3: Everyone is protected by full immunization, regardless of location, age, 
socioeconomic status or gender-related barriers. 


Objectives: 


1. Extend immunization services to regularly reach “zero-dose” and under-immunized 
children and communities. 


2. Advance and sustain high and equitable immunization coverage nationally and in all districts. 


 Strategic priority goal 4: All people benefit from recommended immunizations throughout the life course, 
effectively integrated with other essential health services. 


Objectives: 


1. Strengthen immunization policies and service delivery throughout the life course, including for 
appropriate catch-up vaccinations and booster doses. 


2. Establish integrated delivery points of contact between immunization and other public health 
interventions for different target age groups. 


 Strategic priority goal 5: Immunization programmes can 1) anticipate, prepare for, detect, and rapidly 
respond to vaccine-preventable and emerging disease outbreaks, and 2) ensure immunization service 
delivery during acute emergencies and among communities affected by conflict, disaster and humanitarian 
crisis. 


Objectives: 


1. Ensure preparation for, detection of, and rapid, high-quality response to vaccine-preventable disease 
outbreaks. 


2. Establish timely and appropriate immunization services during emergencies, and in communities affected 
by conflict, disaster and humanitarian crisis. 


 Strategic priority goal 6: All countries have a reliable supply of appropriate and affordable vaccines of 
assured quality, and sustainable financing for immunization programmes. 


Objectives: 


1. Build and maintain healthy global markets across all vaccine antigens. 


2. Ensure sufficient financial resources for immunization programmes in all countries. 


3. Increase immunization expenditure from domestic resources in aid-dependent countries, and when 
transitioning away from aid, secure government funding to achieve and sustain high coverage for all 
vaccines. 


 Strategic priority goal 7: Innovations to increase the reach and impact of immunization programmes are 
rapidly made available to all countries and communities. 
Objectives 


1. Establish and strengthen capacity at all levels to identify priorities for innovation, and to create and 
manage innovation. 


2. Develop new vaccines and technologies, and improve existing products and services for immunization 
programmes. 


3. Evaluate promising innovations and scale up innovations, as appropriate, based on the best available 
evidence. 
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As the IA2030 framework is adaptable and flexible, goals may be revised in response to major 
changes during the decade. The goals and objectives will be further refined in the monitoring and 
evaluation framework and will include indicators, targets and methods for evaluating progress.  


The IA2030 goals will inspire action. In countries, action might include setting evidence-based, 
ambitious national targets and milestones for the decade. Regions might make plans to achieve the 
global goals by setting targets and milestones in regional vaccination action plans. Partner 
organizations might align their strategies and indicators towards attainment of the IA2030 goals. 


Global, regional and national goal- and target-setting should be: 


• aligned with the vision of IA2030; 
• responsive to changing trends and conditions;  
• aligned with broader health agendas (SDG3, primary health care and universal health 


coverage); 
• ambitious but achievable and measurable to ensure accountability;  
• linked to an action and a work plan; and  
• designed to reinforce previous commitments (for example, the disease-specific goals listed in 


Table 1). 


 


5. Operationalization 


IA2030 is an overarching strategy for establishing a shared vision of and strategic priorities for 
vaccines and immunization in order to guide the activities of countries and stakeholder 
organizations.  


IA2030 must be contextualized within the global focus on improving access to good-quality, 
affordable primary health care as a foundation for achieving universal health coverage. The vision 
and strategy of IA2030 do not exist in isolation. It is backed by technical analyses and 
documentation, complementary strategies of stakeholder organizations, disease-specific initiatives 
and other global health and development programmes for steering national strategies and plans 
for vaccination. 


Further, development of IA2030 will be a multistep process, starting with agreement on the vision, 
strategic priorities and high-level goals. The second step, translating the strategy into concrete 
actions, will require the development of regional and national operational plans; a mechanism to 
ensure ownership and accountability; and a monitoring and evaluation framework.  


IA2030 will be adaptable to regional and national contexts. Thus, countries will prioritize various 
focus areas in each IA2030 strategic priority according to their situation. IA2030 will enable partners 
and stakeholders at all levels to align their work to ensure that all actions reinforce each other, in 
the pursuit of common goals.  


 


5.1 Operational plans 


The global strategy will become operational nationally, regionally and globally through its seven 
strategic priorities and four core principles. 


Nationally, the IA2030 vision and strategies can be incorporated into national immunization 
strategies within national health planning. Countries will define their own targets and timelines to 
achieve IA2030 goals. Support from partners will be tailored to each context and integrated as 
much as possible into the strengthening of primary health care, achievement of universal health 
care and attainment of the SDGs.  
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Regional vaccine action plans will be updated to align them with the IA2030 vision and strategic 
priorities. Tailored support will be provided to countries according to the needs of national 
immunization programmes. Regional collaboration will involve stakeholders within and outside of 
immunization, to take advantage of synergies and promote integration.  


Globally, operationalization of the IA2030 vision and strategy will focus on those components that 
are best coordinated globally, with alignment among stakeholders. It will require communication 
and advocacy to maintain momentum, mobilize support for IA2030 and for immunization more 
generally and promote acceptance of the IA2030 principles and strategic priorities.  


 


5.2 Ownership and accountability  


A mechanism will be necessary to ensure ownership accountability and definition of the roles and 
responsibilities of all stakeholders in delivering IA2030 vision and strategies. This will be a key 
objective in the second phase of IA2030 development.  


 


5.3 Monitoring and evaluation framework  


Drawing on the lessons learnt from GVAP, a robust monitoring and evaluation framework will be 
developed to measure progress towards the IA2030 vision and goals. It will be closely aligned with 
operational plans to ensure the greatest possible transparency and accountability.  


The approach to achieving the IA2030 vision will be dynamic and responsive. While the vision and 
strategy will be constant throughout the decade, operational plans at national, regional and global 
levels will evolve with changing circumstances. Just as the battle against infectious diseases 
requires agile, flexible immunization programmes, a global vaccine and immunization strategy 
must also constantly adjust to changing needs and opportunities to respond to rapid shifts in 
disease epidemiology, technological advances, community needs, financial realities and political 
contexts.  
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EXECUTIVE SUMMARY
Measles remains an important cause of 
morbidity and mortality, accounting for close 
to 9.7 million cases and more than 140,000 
measles-related deaths in 20181. Rubella 
remains endemic in many countries and 
congenital rubella syndrome (CRS) continues to 
be reported with long-term consequences. As 
one of the most contagious diseases and given 
the need to maintain high population immunity 


to prevent outbreaks, measles outbreaks serve 
as a tracer (the “canary in the coal mine”) that 
highlights health system weaknesses and 
inequities. These characteristics position the 
presence of clusters of measles cases as one of 
the key indicators to measure the quality and 
strength of national immunization programmes 
and of public health programmes in general.


▶ Photo: 
Children 
showing off their 
finger markings 
following vaccination 
in Lao People’s 
Democratic Republic.


WHO/Daniel Hodgson
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OVERVIEW OF 
GLOBAL MEASLES 
AND RUBELLA 
STRATEGIC PLAN 
2012-2020


The Global Measles and Rubella Strategic Plan 2012-2020 (MRSP 
2012-2020) rallied efforts to protect and improve the lives of 
children throughout the world through the control of measles and 
rubella. Implementation of the MRSP 2012-2020 resulted in the 
following key achievements over the past decade:


• By the end of 2019, 178 WHO Member States introduced a 
second dose of measles-containing vaccine (MCV2) and 173 
initiated rubella vaccination2.


• Global coverage with both MCV2 and rubella vaccines increased 
to 71% in 2019i2.


• During 2018, approximately 346 million people received 
measles vaccination through 45 supplementary immunization 
activities (SIAs) in 37 countries3.


• Surveillance quality and capacity to detect and respond to 
outbreaks improved.


• Eighty-two countries were verified as having eliminated 
measles and eighty-one having eliminated rubella, by the end 
of 20183. 


• An estimated 23 million deaths were averted due to measles 
vaccination between 2000-183.


Although important achievements were made, several contextual 
changes and implementation challenges impeded progress 
and contributed to an increasing number of outbreaks and a 
resurgence in measles cases. 


i. 2012 MCV2 coverage was 48% and Rubella coverage was 39%
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• A shift in the epidemiology of measles with a higher proportion 
of cases in young infants and older age groups, highlighting 
unaddressed immunity gaps.


• Increasing identification of the role of healthcare acquired 
infections in sustaining outbreaks.


• Increased recognition of immunity gaps in refugees and 
displaced populations as well as cross-border populations who 
are often not included in the national immunization plans.


• Disruption in services and cancellation of planned SIAs 
because of the COVID-19 pandemic, exacerbating immunity 
gaps.


• Declining appetite for vertical disease control programmes and 
non-selective country-wide campaigns.


• Health system weaknesses leading to low or very low 
vaccination coverage with two doses of measles and 
rubella containing vaccines in several countries leading to 
persistence of unimmunized children and an over-reliance on 
unsustainable and disruptive vaccination campaigns.


• Inadequate mechanisms for catch-up vaccinationii to fill the 
immunity gaps in older children and adults.


• Increasing vaccine hesitancy in several countries leading to 
declining coverage and increased outbreaks. 


• Inadequate monitoring and surveillance quality and capacity 
for verification of elimination and for identifying chains of 
transmission to prevent and interrupt measles outbreaks.


ii. Catch-up vaccination – refers to vaccinating an individual with any vaccines 
missed per the national immunization schedule. It can be delivered through 
regular routine immunization service delivery (fixed, outreach, mobile, 
school), periodic intensification of routine immunization (PIRI) activities, 
or any other strategy to ensure individuals have the opportunity to receive 
routine immunizations for which they are eligible.  This is distinct from the 
concept of ‘catch-up SIAs’ that are one-time campaigns to vaccinate the main 
target population responsible for disease transmission in order to rapidly 
reduce the number of susceptible individuals, other ‘catch-up campaigns’ 
that sometimes accompany new vaccine introductions, or from the strategy of 
‘catch-up, keep-up, follow-up, speed-up’ used for measles elimination in the 
Region of the Americas


CONTEXTUAL 
CHANGES


IMPLEMENTATION 
CHALLENGES
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While the core strategies identified in the 2012-2020 MRSP will 
remain relevant in the post-2020 period, the following strategic 
pivots were identified for the next strategic period:


 ▶ Efforts to close measles and rubella immunity gaps should 
shift from a one-size-fits-all approach to the use of efficient 
and more effective tailored approaches to address local 
challenges, including the mainstreaming of catch up 
vaccination through the use of the life-course platform. 


 ▶ Measles and rubella activities should be firmly embedded 
within Immunization and other PHC programmes. 


 ▶ The roles and responsibilities of national and sub-national 
governments and of global, regional, and national 
stakeholders should be clearly defined and each held 
accountable for delivering on their responsibilities. 


 ▶ Surveillance should progressively shift from disease-specific 
to comprehensive and sustainable; the data should be used 
by national ministries of health and partner agencies at all 
levels for decision making.


 ▶ National and sub-national capacity for outbreak preparedness 
and response should be strengthened by leveraging global 
health security capacities and processes; data from outbreak 
investigations should be used to close equity gaps and inform 
system strengthening plans.


 ▶ Cross-border monitoring, information sharing, and 
collaboration should be strengthened to fill immunity gaps 
and prevent and respond to measles outbreaks.


 ▶ Development and use of innovative delivery platforms 
and new technologies, e.g. microarray patches and rapid 
diagnostic test, for delivering vaccines and improving 
surveillance should be accelerated.


REQUIRED PIVOTS 
FOR 2021-2030 
TIME PERIOD
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The measles and rubella strategic framework 2021-2030 (MRSF 
2021-2030) aims to provide a high-level framework that will 
guide the development of regional and national strategies and 
operational plans. The MRSF 2021-2030 was developed through a 
broad consultative process to obtain feedback on achievements 
and major short falls of the past decade, and to define the strategic 
pivots and focus areas for the next decade. It will serve as a 
disease-specific strategy within the umbrella of the Immunization 
Agenda 2030 (IA2030) structure and is in alignment with other 
key agency strategy documents, including the 13th WHO General 
Programme of Work 2019-23 (GPW13), the UNICEF Immunization 
Roadmap 2018-2030 and the Gavi Alliance 2021-2025 strategy (Gavi 
5.0).  


The Measles and Rubella Strategic Framework 2021-2030 envisions 
“A world free from measles and rubella”.


The goal for the 2021-2030 period is to “achieve and sustain the 
regional measles and rubella elimination goals”iii.


The MRSF 2021-2030 adopts the structure of IA2030, including its 
strategic priorities, describing the measles and rubella-specific 
objectives under each strategic priority along with the focus 
areas for achieving the objectives. It also describes how the core 
principles of IA2030 will be applied to each of the priority and focus 
areas within the context of measles and rubella elimination. The 
objective of this framework is to guide all stakeholders at country, 
regional, and global levels to plan and implement more effective 
measles and rubella elimination and control activities and to raise 
the ambition level towards achieving a world without measles and 
rubella.   


iii. Measles elimination is defined as “the absence of endemic measles 
transmission in a defined geographical area (e.g. region or country) for ≥12 
months in the presence of a well-performing surveillance system”. Rubella 
elimination is defined as “the absence of endemic rubella transmission in 
a defined geographical area (e.g. region or country) for ≥12 months and the 
absence of CRS cases associated with endemic transmission in the presence 
of a well-performing surveillance system”. Weekly Epidemiological Record 
2013;88(9):89-100.


THE MEASLES 
AND RUBELLA 
STRATEGIC 
FRAMEWORK 
2021-2030 AND 
ALIGNMENT WITH 
IA2030
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SECTION 01


Overview INTRODUCTION


THE VISION


THE GOAL


CORE PRINCIPLES
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INTRODUCTION
Measles and rubella vaccination is an integral 
part of immunization programmes, contributing 
to the achievement of the global immunization 
goals and also more broadly to Global Health 
Security and the Sustainable Development 
Goals (SDGs)4. Measles and rubella vaccination 
is also central to the Immunization Agenda 
2030 (IA2030) by stimulating progress 
towards universal health coverage and 
equity in immunization. It could stimulate 
the establishment of life-course vaccination 
through strengthening second year of life 
platforms for the delivery of the second dose of 
measles-containing vaccine (MCV2) and school-
based immunization delivery platforms for 
catch-up vaccinationiv. 


The Global Measles and Rubella Strategic 
Plan 2012-2020 ( MRSP 2012-2020) period saw 
a significant reduction in the measles and 
rubella disease burden, a steep increase in 
the introduction of a second dose of measles-
containing (MCV2) and rubella vaccines, and 
improvements in surveillance. During 2018, 
approximately 346 million people received 
measles vaccination through 45 supplementary 
immunization activities (SIAs) in 37 countries. 
Estimated measles-related deaths declined 
by 73% and estimated measles cases by 76% 
from 2000 to 2018. By the end of 2018, 82 and 
81 countries were verified as having eliminated 
measles and rubella, respectively while the 
Region of the Americas sustained rubella 
elimination since this was verified in 20153.  


iv. Catch-up vaccination – refers to vaccinating an individual with any vaccines missed per the national immunization schedule. 
It can be delivered through regular routine immunization service delivery (fixed, outreach, mobile, school), periodic 
intensification of routine immunization (PIRI) activities, or any other strategy to ensure individuals have the opportunity to 
receive routine immunizations for which they are eligible.  This is distinct from the concept of ‘catch-up SIAs’ that are one-
time campaigns to vaccinate the main target population responsible for disease transmission in order to rapidly reduce the 
number of susceptible individuals, other ‘catch-up campaigns’ that sometimes accompany new vaccine introductions, or 
from the strategy of ‘catch-up, keep-up, follow-up, speed-up’ used for measles elimination in the Region of the Americas..


Despite the enormous progress made, the 
regional measles and rubella elimination 
targets for 2020 will not be met and emerging 
challenges are cause of growing concern. The 
Region of the Americas, which was verified 
to have eliminated measles in 2016, lost its 
elimination status in 2018. The global number 
of reported measles cases more than doubled 
in only one year from 170,000 in 2017 to 350,000 
in 20185. This upward trend in cases continued 
into 2019 with several countries experiencing 
large outbreaks of measles. In 2019, the 
Democratic Republic of Congo, Ukraine and 
Brazil reported 333,017, 57,282, and 18,203 
confirmed cases of measles, respectively while 
Chad reported over 26,600 suspected cases6. 
Vaccination coverage remains low or very low 
in several countries. In 2019, 7 countries had 
MCV1 coverage below 50% and 23 had coverage 
below 70%, indicating that 30-50% of children 
in these countries had not received any doses 
of measles vaccine through the routine service 
delivery mechanisms7.


Several contextual changes and 
implementation challenges impeded progress 
towards achieving the measles and rubella 
elimination targets, as summarized in Table 
1. The COVID-19 pandemic that started in 
late 2019, led to an interruption of routine 
vaccination services in many countries and 
cancellation or postponement of planned SIAs. 
As a result of COVID-19 as of June 2020, 29 
countries have postponed measles campaigns, 
18 of which are experiencing ongoing measles 
outbreaks. An additional 13 countries may 
postpone campaigns later in the year. In all, 
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over 178 million persons are at risk of missing 
measles shots in 2020. Among these, several 
countries including Ethiopia, the Democratic 
Republic of Congo, the Central African Republic 
and Nepal, have decided to proceed with their 
campaigns in spite of COVID-19 because of the 
increasing risk of death from measles virus 
and are implementing infection prevention 
and control procedures during the campaigns 
to reduce the risk of COVID-19 transmission. 
A prolonged pandemic and a consequent 


decline in the global economy has the potential 
to further impact health systems worldwide 
and reverse the gains in measles and rubella 
elimination and control achieved so far. Re-
establishing routine immunization services and 
catching up on missed vaccinations will need 
to be a priority in the next decade to mitigate 
the risks of large outbreaks and to get back on 
track for achieving the measles and rubella 
elimination and control goals.


A shift in the epidemiology of measles 
with higher proportions of cases in 
young infants and older age groups, 
highlighting unaddressed immunity 
gaps.


Increasing identification of the role 
of healthcare acquired infections in 
sustaining outbreaks.


Increased recognition of immunity 
gaps in refugees and displaced 
populations as well as in cross-border 
populations often not included in the 
national immunization plans.


Disruption in services and cancellation 
of planned SIAs because of the 
COVID-19 pandemic, leading to 
declining coverage and increase in 
immunity gaps.


Declining appetite for vertical disease 
control programmes and non-selective 
country wide campaigns.


Health system weaknesses that 
lead to low or very low coverage 
with two doses of measles and 
rubella containing vaccines  leading 
to persistence of unimmunized 
children and to an over-reliance 
on unsustainable and disruptive 
non-selective campaigns in several 
countries.


Inadequate mechanisms for catch-
up vaccination to fill the emerging 
immunity gaps in older children and 
adults.


Increasing vaccine hesitancy in several 
countries leading to declining coverage 
and resultant outbreaks.


Inadequate surveillance quality 
and capacity for verification and 
maintenance of elimination and for 
identifying chains of transmission 
to prevent and interrupt measles 
outbreaks.


Contextual changes Implementation challenges


▼ Table 1: Contextual changes and implementation challenges for achieving measles and rubella goals and targets.
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THE CASE 
FOR MEASLES 
AND RUBELLA 
ELIMINATION AND 
CONTROL


Measles remains an important cause of morbidity and mortality, 
accounting for an estimated 9.7 million cases and more than 
140,000 measles-related deaths in 20181. In addition, measles may 
have long-term consequences by predisposing to other infections 
through a prolonged immunosuppressive effect lasting 2 to 3 years 
after infection8 and by contributing to malnutrition in children. 
Rubella also has long-term consequences for the estimated 
103,000 infants born with congenital rubella syndrome. Figure 1 
provides a high level overview for the case for measles and rubella 
control and elimination.


Measles and rubella 
are important 


contributors to 
childhood mortality 


and morbidity.


Measles predisposes 
to other infections 
and contributes to 


malnutrition.


Measles is a key 
marker of inequity 


and its control a 
marker of the strength 


of immunization 
systems.


Measles vaccination 
accounts for 59 to 
76 per cent of the 


economic benefits 
from vaccination 
in the 94 low- and 


middle- income 
countries.


▼ Figure 1: The case for measles and rubella elimination and control9
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As one of the most contagious diseases with the need to maintain 
high and equitable population immunity, measles outbreaks 
serve as tracers (the “canary in the coal mine”) to highlight health 
inequities and identify gaps where immunization programmes 
and overall primary health care (PHC) systems need to be 
strengthened. These characteristics position measles and rubella 
as one of the key indicators to measure the quality and strength 
of national immunization programmes and of public health 
programmes and health systems in general. 


Measles vaccination has a high return on investment:  in 94 low- 
and middle-income countries, measles vaccination accounts for 
76% of the estimated return on investments of  $ 21 per dollar 
invested in immunization using the cost-of-illness approach and 
for 59% of the estimated return of $ 54 per dollar invested using 
the value of statistical life approach for the period 2021-20309. As 
measles vaccine is generally delivered in combination with rubella 
vaccine, the return on investments will be even greater, given the 
marginal incremental costs, the systems efficiencies achieved and 
the additional morbidity prevented.  


As we move into the next decade, increasing the focus on measles 
and rubella is critical to ensure progress towards the SDG3 goal 
to achieve universal health coverage (UHC) for two reasons: (1) 
measles and rubella still significantly contribute to morbidity and 
mortality; and (2) the role of  measles and rubella elimination and 
control activities in strengthening immunization programmes 
and contributing to PHC by serving as a maker for health system 
weaknesses and persistent inequities in access to care. The 
renewed interest in PHC and achieving UHC coupled with the shifts 
in the immunization environment (e.g., decreased appetite for 
vertical programmes), along with other contextual changes 
will require strategic pivots for achieving measles 
and rubella goals in the next decade.


▼ Photo: A health worker 
prepares measles vaccine in 
Pakistan.


WHO/Asad Zaidi
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While the core strategies identified in the 2012-2020 MRSP will 
remain relevant in the post-2020 period, the following strategic 
pivots were identified for the next strategic period:


 ▶ Efforts to close measles and rubella immunity gaps should 
shift from a one-size-fits-all approach to the use of efficient 
and more effective tailored approaches to address local 
challenges, including the mainstreaming of catch up 
vaccination through the use of the life-course platform. 


 ▶ Measles and rubella activities should be firmly embedded 
within Immunization and other PHC programmes. 


 ▶ The roles and responsibilities of national and sub-national 
governments and of global, regional, and national 
stakeholders should be clearly defined and each held 
accountable for delivering on their responsibilities. 


 ▶ Surveillance should progressively shift from disease-specific 
to comprehensive and sustainable; the data should be used 
by national ministries of health and partner agencies at all 
levels for decision making.


 ▶ National and sub-national capacity for outbreak preparedness 
and response should be strengthened by leveraging global 
health security capacities and processes; data from outbreak 
investigations should be used to close equity gaps and inform 
system strengthening plans.


 ▶ Cross-border monitoring, information sharing, and 
collaboration should be strengthened to fill immunity gaps 
and prevent and respond to measles outbreaks.


 ▶ Development and use of innovative delivery platforms 
and new technologies, e.g. microarray patches and rapid 
diagnostic test, for delivering vaccines and improving 
surveillance should be accelerated.


REQUIRED PIVOTS 
FOR 2021-2030 
TIME PERIOD
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THE MEASLES 
AND RUBELLA 
STRATEGIC 
FRAMEWORK 
2021-2030 AND 
ALIGNMENT WITH 
IA2030


The measles and rubella strategic framework 2021-2030 (MRSF 
2021-2030) aims to provide a high-level framework that establishes 
a shared vision, a common goal, priorities, and focus areas for 
the next decade that will guide the development of regional 
and national strategies and operational plans. It will serve as a 
disease-specific strategy within the umbrella of the Immunization 
Agenda 2030 (IA2030) structure and aims to establish convergence 
with other key agency strategy documents, including the 13th 
WHO General Programme of Work 2019-23 (GPW13),  the UNICEF 
Immunization Roadmap 2018-2030 and the Gavi Alliance 2021-
2025 strategy (Gavi 5.0). 


The MRSF 2021-2030 was developed through a broad consultative 
process to get feedback on the achievements and major shortfalls 
of the past decade, as well as the strategic pivots, priorities 
and focus areas required for the next decade. The consultative 
process included a desk review of relevant reports and documents 
followed by consulting with over 70 individuals through interviews 
and an online survey. These individuals included representatives 
of national and multilateral agencies, CSOs, academia and national 
ministries of health. The results from this first consultation phase 
was shared with a wider group of stakeholders at the Measles 
and Rubella Partners meeting in November 2019 to obtain further 
feedback. Based on the stakeholder feedback, the MRSF 2021-2030 
was developed through an iterative process under the guidance of 
the Leadership and Management Teams of the Measles & Rubella 
Initiative. The MRSF 2021-2030 adopts the general structure of the 
IA2030 while describing the measles and rubella-specific objectives 
and focus areas within each of the IA2030 strategic priorities (SPs) 
and the application of the IA2030 core principles (CPs).


The MRSF 2021-2030 is not meant to serve as a detailed action 
plan. The objective of this framework is to guide all immunization 
stakeholders at country, regional, and global levels to plan and 
implement more effective measles and rubella elimination 
activities and to raise the ambition level towards achieving a world 
without measles and rubella. 
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GoalVision


A world free of  
measles and rubella


Achieve and sustain the regional measles 
and rubella elimination goals
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THE VISION
 
A world free of   
measles and rubella


Eradication of a disease represents the ultimate 
sustainable improvement in public health10. 
Regional elimination is a stage on the path 
towards global eradication but is a fragile state 
that needs to be continuously maintained to 
prevent importations and subsequent spread. 
The vision statement reflects the views of 
the WHO Strategic Advisory Group of Experts 
(SAGE) and the International Task Force for 
Disease Eradication (ITFDE), which state that 
measles can and should be eradicated, though 
the timelines and targets for eradication will 
only be set when the necessary conditions for 
eradication are met11,12.


v. Measles elimination is defined as “the absence of endemic measles transmission in a defined geographical area (e.g. region 
or country) for ≥12 months in the presence of a well-performing surveillance system”. Rubella elimination is defined as 
“the absence of endemic rubella transmission in a defined geographical area (e.g. region or country) for ≥12 months and 
the absence of CRS cases associated with endemic transmission in the presence of a well-performing surveillance system”. 
Weekly Epidemiological Record 2013;88(9):89-100.


THE GOAL
 


Achieve and sustain the 
regional measles and 
rubella elimination goals


The measles and rubella goals for 2030 
reflect the fact that all six WHO regions have 
established or expressed a commitment to 
achieving regional elimination of measles 
and rubellav . The targets and milestones for 
achieving elimination vary between regions 
and this variability will be captured in the 
monitoring and accountability framework that 
will eventually accompany the MRSF.


7.1_Measles


SAGE October 2020 meeting







PAGE 20


MRSF 2021-2030 STRATEGIC 
PRIORITIES
 
The MRSF 2021-2030 adopts the same Strategic Priorities as the IA2030. The objectives for Measles and 
Rubella under each SP is shown below.


SP1 Primary Healthcare and 
Universal Health Coverage


Incorporate all measles and rubella activities, 
including surveillance and case management, 
as key components of effective primary health 
care (PHC) systems in support of universal 
health coverage (UHC). 


Develop and enhance measles and rubella 
surveillance as part of a comprehensive 
surveillance platform and improve the 
collection and use of monitoring and 
surveillance data for action.


SP2 Commitment & 
Demand


Improve ownership and accountability of 
measles and rubella goals and targets at all 
levels and improve community demand for 
and uptake of measles and rubella containing 
vaccines.


SP3 Coverage & Equity


Identify and close immunity gaps to measles 
and rubella by effectively utilizing all relevant 
contacts between individuals and the health 
system, establishing or strengthening new 
contact points where required, and using 
targeted approaches to reach underserved 
populations.


SP4 Life-Course & 
Integration


Leverage the life-course approach for delivery 
of the second routine dose of measles and 
rubella containing vaccines and for catch-up 
vaccination; and integrate measles and rubella 
activities with other health and non-health 
activities.


SP5 Outbreak & 
Emergencies


Ensure outbreak preparedness for timely 
detection and effective response to limit the 
spread of measles and rubella and reduce 
related morbidity and mortality.


SP6 Supply & Sustainability


Ensure continued, timely and quality supply 
of measles and rubella containing vaccines, 
vaccination supplies and laboratory reagents 
and that measles and rubella activities, 
including surveillance, are sustainably financed. 


SP7 Research & Innovation


Foster research and innovation to overcome 
barriers to achieve high measles and rubella 
population immunity and to generate and use 
high quality disease and programme data. 
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CP1 People-focused


Identifying under-immunized populations 
and communities, defining the root causes 
of under-vaccination, and tailoring gender-
responsive interventions to ensure high 
and equitable access to vaccination for all 
individuals and communities.


 
CP2 Country-owned


Improving country ownership at national 
and sub-national levels to ensure that 
measles and rubella indicators and 
milestones are prioritized and monitored 
at all administrative levels. Ensuring all 
stakeholders commit to and are held 
accountable for achieving a set of agreed 
goals, targets and milestones for measles 
and rubella within their national health 
plans. 


OVERARCHING GUIDING 
PRINCIPLES
In alignment with IA2030, the MRSF 2021-2030 has four core principles (CP) that are applied to each SP. 
The section below provides an overview of the CPs of MRSF 2021-2030.


 
CP3 Partnership-based


Establishing partnerships to maximize the 
impact, accelerate progress in achieving 
shared goals, promote sustainability, 
and create synergies in delivering 
packages of interventions. Strengthening 
and expanding measles and rubella 
partnerships, particularly at the local level, 
across: (i) disease control programmes; 
(ii) organizations, particularly CSOs; (iii) 
private sector (corporate and private service 
providers ); and (iv) non-health sectors, e.g. 
education. 


 
CP4 Data-guided


Generating high quality monitoring and 
surveillance data and using them at all 
levels to monitor progress, drive decision-
making, evaluate strategy effectiveness, and 
inform operational planning to effectively 
and efficiently close measles and rubella 
immunity gaps.  
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SECTION 02


Strategic 
Priorities


SP1  PRIMARY HEALTHCARE AND UNIVERSAL 
HEALTH COVERAGE


SP2  COMMITMENT & DEMAND


SP3  COVERAGE & EQUITY


SP4  LIFE COURSE & INTEGRATION


SP5  OUTBREAK & EMERGENCIES


SP6  SUPPLY & SUSTAINABILITY


SP7  RESEARCH & INNOVATION
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STRATEGIC PRIORITIES
In alignment with IA2030, the MRSF 2021-2030 
has seven SPs. The sections below briefly 
describe the measles and rubella-specific 
objectives and focus areas under each SP 
and how the CPs may be applied. It should be 
noted that although each SP is presented 
separately, they are interconnected, and all 
are needed to achieve the MRSF’s goal. For 
example, surveillance is and will 
continue to play a key role 


to support the achievements of the objectives 
of each SP. Further, SPs 2 (commitment 
and demand), 3 (coverage and equity), 
and 4 (life-course and integration) must be 
holistically applied to achieve the needed high 
population immunity. The SPs and CPs apply to 
stakeholders at the global, regional, national, 
and subnational levels. Each SP includes some 


illustrative actions that could be 
taken. 


▶  Photo: A team of health 
workers provide vaccination 
outreach service to remote 


villages in Fiji.


WHO/Yoshi Shimizu
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Incorporate all measles and rubella activities, including 
surveillance and case management, as key components of effective 
PHC systems in support of UHC. 


Establish appropriate linkages between vaccination and other 
health interventions to achieve UHC. Planning and delivery of 
measles and rubella containing vaccines must be linked to the 
delivery of other scheduled vaccinations and health interventions 
to improve efficiencies. Close collaboration and cohesive actions of 
all relevant programmes should be fostered to improve the uptake 
of each of the concomitantly administered interventions. 


Use measles outbreaks as the trigger for action to improve 
universal access to a minimum package of health interventions. 
As measles outbreaks highlight communities that lack or do not 
access basic health services, measles serves as a marker of inequity 
in health service delivery. An outbreak of measles could serve as 
the trigger for tailored interventions in and beyond immunization 
as well as for identifying gaps where system strengthening is 
needed. Outbreak response should include root cause analysis 
to define the reasons for immunity gaps, with proposals for 
sustainable remedial actions that promote the reintegration of 
immunization into the PHC system where required. In addition 
to vaccination, outbreak response must take a more holistic 
approach, including appropriate case management and nutritional 
support.


OBJECTIVE 1


KEY FOCUS AREAS


STRATEGIC PRIORITY


01
Primary Health Care and 
Universal Health Coverage
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Develop and enhance measles and rubella surveillance as part of 
a comprehensive surveillance platform and improve the collection 
and use of monitoring and surveillance data for action.


Strengthen comprehensive surveillance. Surveillance is an 
essential component of measles and rubella elimination, as well 
as immunization programmes in general. Data on measles cases, 
together with their geographic and age distribution highlight 
immunity gaps that are not always identified by monitoring 
vaccination coverage alone. Surveillance data serve to guide 
effective operational planning. With an increase in the number of 
disease control programmes, it is important to pivot away from 
fragmented, vertical, and unsustainable surveillance structures. 
Collaborations across different disease programmes to share a 
common governance mechanism, support the strengthening of 
national core capacities for surveillance, and share laboratory 
networks and quality control processes will lead to a more 
efficient, sustainable, and comprehensive surveillance system.


Strengthening comprehensive surveillance systems to meet 
elimination standards will also improve the ability to prevent, 
detect and control measles and other disease outbreaks in a timely 
manner. While sustainable surveillance that meets established 
standards13 is primarily the responsibility of national governments, 
technical support and coordination at regional and global 
levels are essential for quality assurance and data sharing. This 
includes maintaining and further enhancing the support provided 
through the Global Measles and Rubella Laboratory Network 
(GMRLN)14. Where measles and rubella surveillance activities were 
interrupted as a result of the COVID-19 pandemic, these should be 
re-established as early as possible. Capacities for case detection, 
investigation and contact tracing established in response to the 
COVID-19 pandemic should be leveraged to further strengthen 
surveillance systems.


Improve the collection and use of immunization monitoring 
data across all administrative levels and disease 
programmes. The availability of high-quality monitoring data 
at all administrative levels is essential to monitor programme 
performance, identify gaps, and inform operational decisions to 
achieve measles and rubella elimination and control. Renewed 
efforts will need to be made to improve the quality of data in 
accordance with recent recommendations11.


OBJECTIVE 2


KEY FOCUS AREAS
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Examples of potential actions for surveillance 


Promote and strengthen 
comprehensive surveillance 
systems supported by 
laboratory networks.


Promote the training of 
health workers in early 
detection, notification 
and investigation of 
measles and rubella cases 
using standardized case 
definitions, tools, and 
templates for collecting data.


Develop integrated 
or interoperable and 
sustainable data systems to 
facilitate the collection and 
sharing of data.


Leverage innovative 
technologies for data 
collection and analysis 
to facilitate the timely 
availability and use of 
surveillance and monitoring 
data. 


Supplement routine data 
collection with surveys and 
serosurveys to validate the 
administrative data, identify 
immunity gaps and collect 
qualitative information on 
determinants of vaccination. 


Utilise data generated 
by different disease 
programmes, where 
available, to identify gaps in 
service delivery. 


Promote recording and 
sharing of SIA data and 
sharing of information 
across disease initiatives on 
unvaccinated communities 
or unmapped settlements.


▼  Photo: A baby 
being vaccinated in 


Côte d’Ivoire. Nurses are 
wearing masks and gloves 


to protect against the 
Coronavirus. 


UNICEF/ Frank 
Dejo
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APPLYING CORE PRINCIPLES TO SP1


 
CP1 People-focused


Integrate the delivery of measles and rubella 
vaccination activities with other health 
interventions to increase convenience, 
create efficiencies and improve uptake of all 
the linked interventions.


 
CP2 Country-owned


Governments and all national stakeholders 
ensure that measles and rubella activities 
are optimally financed and an integral part 
of PHC; contribute to the achievement of 
UHC; and that measles indicators serve as 
a tracer for the overall performance of PHC, 
e.g.  MCV2 coverage continues to serve as an 
indicator to measure progress of SDG3.


 
CP3 Partnership-based


Coordinate and collaborate with other 
disease initiatives (e.g. polio, yellow 
fever, meningitis, cholera, tetanus, 
influenza, human papilloma virus, 
Japanese encephalitis, malaria) and 
health programmes (e.g. maternal, child 
and adolescent health) given the shared 
objectives and actions. Further develop 
partnerships with non-health sectors (e.g. 
education) and CSOs to expand delivery 
platforms, increase efficiencies and 
contribute to the achievement of SDG3.


 
CP4 Data-guided


Ensure surveillance and programme 
monitoring are the cornerstone of the 
MRSF 2021-2030, so the use of these data, 
including subnational level data, lay the 
foundation to identify the un- and under-
immunized and develop tailored strategies. 
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Improve ownership and accountability of measles and rubella 
goals and targets at all levels and improve community demand for 
and uptake of measles and rubella containing vaccines.


Conduct regular assessment of progress against measles 
and rubella goals, targets, and milestones and establish 
accountability processes. Commitment by national governments 
and all key stakeholders to the global, regional, and national 
measles and rubella goals, targets and milestones are critical 
to success. Commitment is demonstrated through the regular 
assessment of progress against the relevant indicators, being 
accountable for achieving relevant targets and milestones and 
allocating adequate resources to achieve targets.


Strengthen and sustain political will to achieve measles and 
rubella goals. Political will and leadership are critical to success. 
All stakeholders should work collectively to strengthen and sustain 
political will and commitment of global, regional, and national 
leaders to achieving measles and rubella elimination goals.


Strengthen national and sub-national capacity for community 
engagement, demand creation, and risk communication. 
Countries should improve national and sub-national capacity 
for community engagement, demand creation, and risk 
communication, leveraging lessons learnt from other efforts 
and using both traditional and modern communication and 
demand creation strategies and techniques to enhance trust, and 
improve the uptake of measles and rubella containing vaccines. 
Establishing partnerships with other disease control initiatives and 
programmes (e.g. within the health or in non-health sectors) will 
create efficiencies and amplify the impact. 


OBJECTIVE


KEY FOCUS AREAS


STRATEGIC PRIORITY


02
Commitment &
Demand
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Support countries in identifying barriers 
to vaccine uptake and develop tailored 
strategies. The Tailoring Immunization 
Programmes (TIP)15, Human Centred 
Design for Health (HCD)16 and other 
similar approaches should be leveraged 
to promote structured, adaptable and 
participatory processes to target under-
vaccinated or hesitant populations using 
behavioural insights to understand the 
barriers and enablers of vaccination and to 
design, implement and evaluate tailored, 
gender-responsive interventions.


Examples of potential 
actions in commitment 
and demand generation 


Establish national monitoring, evaluation 
and accountability processes that 
include relevant indicators for measles 
and rubella.


Use social media to disseminate correct 
and reliable information about measles 
and rubella and on the risks and benefits 
of vaccination.


Monitor the influence of social media 
and anti-immunization movements 
on caregivers’ attitudes, beliefs, 
immunization intention and actions 
and develop appropriate strategies to 
respond.


Enhance the inter-personal 
communication skills and knowledge of 
frontline health workers about measles 
and rubella.


Design and implement tailored 
approaches for underserved, and 
disadvantaged communities.


Proactively implement plans to prevent 
and respond to adverse events following 
immunization and to rumours and 
misinformation about vaccination.
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APPLYING CORE PRINCIPLES TO SP2


 
CP1 People-focused


Actively engage communities to design and 
implement high-quality service delivery that 
is responsive to people’s needs.


 
CP2 Country-owned


Work with political leaders, civil society, and 
immunization champions at the country 
level to create awareness, build trust and 
advocate for improving the uptake of 
vaccination.


 
CP3 Partnership-based


Develop partnerships with other disease 
programmes, non-health sectors, CSOs 
and the private sector to create efficiencies 
and build national political will towards 
immunization in a coherent, rather than in a 
fragmented vertical fashion. 


 
CP4 Data-guided


Use data to identify communities and areas 
with low vaccination coverage and conduct 
formative research to identify root causes for 
low uptake, monitor community perception 
and design tailored strategies.
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Identify and close immunity gaps to measles and rubella by 
effectively utilizing all relevant contacts between individuals and 
the health system, establishing or strengthening new contact 
points where required, and using targeted approaches to reach 
underserved populations.


Promote integrated service delivery to achieve and maintain 
high coverage of two doses of measles and rubella containing 
vaccines. Routine delivery of immunization services integrated 
with the delivery of other scheduled child health interventions 
must become the standard for achieving and maintaining high 
population immunity. Such an approach will provide opportunities 
for joint actions to improve coverage and strengthen the second 
year of life platform. In situations where routine services have been 
interrupted for an undetermined period (e.g., COVID-19 pandemic), 
children who miss their scheduled doses of vaccination should be 
carefully monitored and strategies developed to provide catch-up 
vaccination.


Identify and plan gender-responsive interventions to ensure 
that vulnerable populations (e.g. migrants, nomadic, socially 
marginalized, urban poor, indigenous and conflict affected) 
are vaccinated. This includes ensuring equity-based policies and 
adequate financing to support vaccination in fragile countries and 
vulnerable populations and ensuring their inclusion in national 
immunization plans. Different delivery approaches will need to be 
explored, such as outreach and differentiated delivery strategies 
for special populations as well as periodic intensification of 
routine immunization (PIRI) services. The sustainability of these 
approaches will be key to long-term success.


OBJECTIVE


KEY FOCUS AREAS


STRATEGIC PRIORITY


03
Coverage &
Equity
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Identify and close remaining immunity 
gaps through supplementary means 
of vaccine delivery. The need for 
supplementary means to fill immunity 
gaps remains well recognized, especially 
among those without access to routine 
service delivery. The strategic shift is to use 
tailored approaches (as opposed to sole 
reliance on non-selective mass campaigns) 
by using surveillance, immunization 
coverage and geo-spatial mapping data to 
focus on targeting those missed by routine 
services to deliver routine (e.g. through 
PIRI) or supplementary doses (e.g. through 
SIAs) of vaccines. While implementing 
tailored approaches to fill immunity gaps, 
special efforts must be made to bring the 
“missed” individuals within the ambit of 
routine service delivery and strengthen 
health systems to sustainably deliver 
all primary health care services to the 
communities in which they reside. In the 
early part of the decade and due to the 
COVID-19 pandemic, a combination of PIRI 
and SIAs will likely be required in many 
countries to fill immunity gaps because of 
missed routine vaccination doses and the 
cancellation of planned SIAs.


Promote integrated delivery of vaccines 
and other non-vaccine preventive 
interventions during preventive 
campaigns to create efficiencies and 
maximize impact. Where indicated and 
feasible, joint preventive vaccination 
campaigns with other disease initiatives, 
e.g. polio, Yellow Fever, Cholera or 
Meningococcal meningitis vaccination, 
or during vaccination campaigns during 
the World Immunization Week should 
be planned and implemented. Where 
appropriate and feasible, other non-
vaccine preventive interventions (e.g., 
vitamin A) may be included.


Examples of potential 
actions on coverage and 
equity 


Promote discussion and review of the 
choice of supplementary means of 
vaccine delivery to fill immunity gaps, 
including:
• selective delivery of a supplementary 


dose, i.e. irrespective of prior 
immunization history, through SIAs; 
and  


• selective delivery of a routine dose, 
usually in combination with other 
vaccinations, through PIRI.


Establish and implement strategies 
to improve vaccination coverage in 
urban slums and unauthorized urban 
settlements.


Identify and address gender barriers to 
increasing MCV1 and MCV2 coverage 
(both service provision and demand side 
factors).


Mainstream the review of data at 
national and sub-national levels to 
identify immunity gaps, develop 
strategies, identify successes and 
challenges, and inform operational 
decisions.


Establish mechanisms and partnerships 
to promote joint preventive campaigns 
with other disease initiatives.


Establish quality criteria for monitoring 
the performance and impact of SIAs; 
criteria should include the use of SIAs to 
improve routine vaccination.
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APPLYING CORE PRINCIPLES TO SP3


 
CP1 People-focused


Consider the needs and perspectives of 
targeted populations and take a holistic 
approach to achieve sustainable high and 
equitable coverage.


 
CP2 Country-owned


National immunization programmes take 
the responsibility for identifying barriers to 
vaccination and implementing tailored, but 
sustainable strategies to fill all immunity 
gaps.


 
CP3 Partnership-based


Strengthen relationships with CSOs 
and other national or sub-national level 
organisations to play an increasing role in 
identifying and designing interventions to 
close immunity gaps.


 
CP4 Data-guided


Use data to identify immunity gaps and 
inform the planning and monitoring of 
differentiated vaccination approaches.
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Leverage the life-course approach for delivery of the second 
routine dose of measles and rubella containing vaccines and for 
catch-up vaccination; and integrate measles and rubella activities 
with other health and non-health activities.


Leverage the life-course approach for catch-up measles and 
rubella vaccination17. Catch-up vaccination will continue to be 
required for those who missed their two routine doses of measles 
and rubella containing vaccines. The increasing focus on life-
course vaccination, especially at school age, in adolescence and in 
adulthood will catalyse efforts to mainstream catch-up vaccination 
and reduce the frequency and scale of SIAs to fill immunity gaps.


Review country policies. Country policies on vaccination (e.g., 
vaccination eligibility criteria, day-care or school vaccination 
checks, vaccination of health workers, travellers, etc.) will need 
review, discussion, and revision to ensure that they enable the life-
course approach and facilitate integration. 


Establish coordination mechanisms. Governance structures 
and coordination mechanisms that facilitate joint programming, 
promote integration between different health programmes and 
foster inter-sectoral collaboration (e.g. between the health and 
education sectors, and public and private health sectors) should 
be strengthened or established to facilitate life-course vaccination. 
At the national and sub-national levels, such structures and 
mechanisms will need to consider the local context.


OBJECTIVE


KEY FOCUS AREAS


STRATEGIC PRIORITY


04
Life-Course &
Integration
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Examples of potential 
actions on life-course 


and integration 


Apply missed opportunities for 
vaccination (MOV) strategy 


more broadly during health 
facility visits (e.g. at other 


health check-ups or any 
other contact with the 
health system)18.


Establish day-care or 
school vaccination 
checks and catch-up 
vaccination through 
school-based health 
programmes. 


Utilise the 
adolescent health 
programmes to 
deliver catch-
up doses to 
unvaccinated 


adolescents together 
with HPV and other 


age-appropriate health 
interventions.


Establish collaborations 
with the influenza and 


occupational health 
programmes to vaccinate 


health workers, where they are an 
important target group.


Implement policies for checking 
immunization status and catch-up 
vaccination and, when required, 
prior to travel to endemic areas.


▲  Photo:  
A mother holds her 


son as a nurse prepares 
to vaccinate him against 
measles in Democratic 
Republic of the Congo.


UNICEF/Thomas Nybo
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APPLYING CORE PRINCIPLES TO SP4


 
CP1 People-focused


Leverage the life-course platform and 
integrate measles and rubella vaccination 
with other interventions to provide 
additional opportunities to close immunity 
gaps while improving convenience for the 
community.


 
CP2 Country-owned


National governments take responsibility to 
develop national policies and plans to utilize 
opportunities for catch-up measles and 
rubella-containing vaccination and establish 
the necessary coordination mechanisms 
between programmes e.g. immunization and 
occupational health or between sectors, e.g. 
the health and education sectors.


 
CP3 Partnership-based


Work in partnership with different 
health programmes and other sectors, 
e.g. education, and with civil society to 
strengthen the life-course platforms and 
promote integration.


 
CP4 Data-guided


Utilise data to identify immunity gaps, 
strengthen life-course platforms and identify 
opportunities for integration of programmes 
without losing sight of the key objectives of 
measles and rubella elimination.
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Ensure outbreak preparedness for timely detection and effective 
response to limit the spread of measles and rubella and reduce 
related morbidity and mortality.


Develop stronger linkages between measles and rubella 
elimination and control efforts and the International Health 
Regulations and processes. This should include the use of the 
Joint External Evaluation (JEE) to assess and strengthen country 
core capacities to prevent, detect and rapidly respond to measles 
and rubella outbreaks and promote the inclusion of measles and 
rubella in the National Action Plans for Health Security. 


Strengthen national and sub-national capacity for outbreak 
preparedness and response in collaboration with other 
disease programmes. The various national programmes (e.g. 
epidemiology, immunization, humanitarian and emergency 
response) and partners should work in close coordination, foster 
sharing of resources and responsibilities and jointly support 
national capacity strengthening for outbreak preparedness, 
detection, investigation and response, including case 
management, and nutritional support for measles. 


Leverage the expertise of CSOs. The ability of CSOs to operate in 
areas outside the reach of national governments or international 
agencies should be leveraged to effectively prepare and respond to 
outbreaks or humanitarian emergencies that predispose to them. 
Collaboration and partnership with CSOs are key for emergency 
and outbreak response in countries experiencing protracted 
conflicts. 


OBJECTIVE


KEY FOCUS AREAS


STRATEGIC PRIORITY


05
Outbreak &
Emergencies
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Strengthen capacity for outbreak 
investigations to identify root causes of 
outbreaks and inform corrective actions 
to improve health systems and routine 
immunization programmes. An outbreak 
of measles implies the existence of an 
immunity gap. Outbreak investigations 
must be conducted to identify the root 
causes, identify chains of transmission, and 
use the results to improve and strengthen 
the health and immunization systems. 


Improve structures and processes to 
support countries with timely and 
effective outbreak response. Provide 
greater clarity on the need, scope, and 
timelines for an optimal response to 
measles and rubella outbreaks with 
vaccination. Streamline global and 
regional structures and processes, which 
can include sharing of human resources 
to conduct epidemiological analyses, 
assist with campaign planning and 
implementation, and conduct monitoring 
activities during and after campaigns.


Improve cross-border collaborations 
to mitigate the spread of measles and 
rubella. Cross-border populations are 
often not included in immunization micro 
plans, leading to immunity gaps in these 
communities. Furthermore, population 
movement across borders increases the 
risk of importation and spread of outbreaks 
between neighbouring countries. 
Increased monitoring of immunization 
status, timely data sharing and joint action 
in the border areas will reduce immunity 
gaps in cross-border communities and 
mitigate risks of outbreaks.


Examples of potential 
actions in outbreak 
preparedness and 
response 


Promote the development and use of 
National Plans of Action for Outbreak 
Preparedness and Response, risk 
assessment tools, crisis communication 
plans, guidance on Infection Prevention 
and Control (IPC) at the hospital 
level and for active search for cases 
with community engagement for 
strengthening measles outbreak 
preparedness and response.


Identify and engage key CSOs and 
disease control programmes operating 
at local levels. Define clear roles and 
responsibilities. 


Develop and conduct joint capacity 
strengthening activities with other 
disease programmes and sectors.


Review and revise existing structures to 
access outbreak response support (at 
the global / regional levels).


Promote systematic use of root 
cause analysis following outbreaks to 
strengthen health systems and PHC 
delivery.
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APPLYING CORE PRINCIPLES TO SP5


 
CP1 People-focused


Consider the perspectives and needs of 
all, including fragile, displaced, and other 
vulnerable communities, in planning and 
implementing outbreak preparedness and 
response activities.


 
CP2 Country-owned


Countries take the responsibility to develop 
National Plans of Action for Preparedness 
to strengthen local capacity for outbreak 
preparedness and response and allocate 
adequate technical and financial resources.


 
CP3 Partnership-based


Develop an effective preparedness and 
response plan to leverage the capacities of 
global, regional, and national stakeholders, 
including CSOs, with national governments 
remaining in charge of the coordinating the 
response. Explore partnerships outside of 
the health sector (e.g. in the humanitarian 
sector). 


 
CP4 Data-guided


Utilise information collected from outbreak 
investigations to strengthen the routine 
delivery of vaccination and PHC.
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Ensure continued, timely and quality supply of measles and rubella 
containing vaccines, vaccination supplies and laboratory reagents 
and that measles and rubella activities, including surveillance, are 
sustainably financed. 


Ensure the timely availability of sufficient vaccine supplies 
and laboratory reagents and consumables. The right products 
in the right presentations and at affordable prices will need to 
be available to meet country and community needs for planned 
routine vaccination as well as planned and unplanned surges for 
supplemental immunization and outbreak response. National 
governments, vaccine manufacturers and global partners should 
continue to collaborate to ensure vaccine security and improve the 
health of the supply market for vaccines, supplies and laboratory 
reagents of assured quality. 


Ensure sufficient financing for all measles and rubella 
activities, including surveillance, are incorporated within 
health planning and budgeting at all levels. Regular planning 
and budgeting for measles and rubella activities as part of overall 
immunization and health planning and budgeting, together with 
coordination, and advocacy mechanisms should be established to 
ensure that sustainable funding is available to achieve measles and 
rubella goals and targets.


Secure financing for fragile areas or countries. Secure 
sustainable external financial support for conflict-affected 
and fragile countries via existing (e.g. Gavi) or new financing 
mechanisms as well as financing at the global and regional levels 
for coordination, technical support, and monitoring.


OBJECTIVE


KEY FOCUS AREAS


STRATEGIC PRIORITY


06
Supply &
Sustainability
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Examples of potential 
actions on supply and 


sustainability 


At the global level, leverage 
partners’ expertise and the 


existing initiatives (UNICEF, 
PAHO Revolving Fund, Gavi 


Roadmap, healthy market 
framework, and Market 
Information for Access 
to Vaccines (MI4A)) to 
monitor global supply 
and demand, to 
establish necessary 
mechanisms to 
receive more 
frequent updates 
from partners and 
discuss mid/long-
term supply and 
demand. 


Establish 
mechanisms to 
ensure supply 


allocations are 
reflective of public 


health priorities in 
the event of a global 


shortage of vaccines or 
other supplies.


Review and improve measles 
and rubella planning, costing, 


and budgeting tools in the 
comprehensive multiyear plan 


(cMYP) guide.


Include fragile populations in global and 
regional health and immunization planning and 


budgeting.


▲  Photo:  
A mobile 


vaccination team 
crosses a stream on 
its way to a village in 


Democratic Republic of 
the Congo. 


UNICEF/THomas 
Nybo
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APPLYING CORE PRINCIPLES TO SP6


 
CP1 People-focused


Allocate vaccine supply and financing to 
ensure that the needs of all segments of the 
population are addressed.


 
CP2 Country-owned


Match commitments to goals and objectives 
with sustainable financing to implement the 
required activities. National governments 
carry the primary responsibility for financing 
their immunization and surveillance 
activities and for working with their 
partners to ensure sustainable financing 
flows. National governments also take 
responsibility for ensuring vaccine and 
laboratory supplies are available at all 
peripheral health facilities. 


 
CP3 Partnership-based


Establish partnerships at the country, 
regional, and global levels to ensure 
timely availability of measles and rubella 
containing vaccines and supplies. Further, 
partnerships will also be needed to develop 
technical in-country capacities related 
to vaccine and laboratory supply and 
sustainability.


 
CP4 Data-guided


Use data from logistics management 
information systems to ensure availability 
and timely distribution of vaccines and 
laboratory supplies to the point of delivery. 
Use data on vaccine and laboratory costs, 
including operational costs, for planning and 
budgeting.
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Foster research and innovation to overcome barriers to achieve 
high measles and rubella population immunity and to generate 
and use high quality disease and programme data. 


Conduct formative research. Formative research provides 
insights and information to tailor immunization services 
to overcome health system barriers, improve the uptake of 
vaccination, and document best practices for outbreak control. 
Share lessons learned from operational and behavioural research 
and tailor activities to fit different contexts.


Develop and fund innovative vaccine delivery platforms and 
technologies. Facilitate the delivery of immunization services with 
fewer human resources, especially to underserved populations, 
during SIAs and for outbreak response. Discovery, development 
and use of new technologies to reach such populations should 
be promoted to accelerate progress towards disease elimination, 
e.g. through the development and use of the microarray patch 
technology for vaccination. 


Explore, evaluate, and scale up the use of innovative service 
delivery strategies. Achieving the high levels of vaccination 
required to interrupt transmission of measles requires new 
strategies to vaccinate underserved populations or those residing 
in areas of civil unrest or insecurity. Innovative strategies should 
be evaluated to develop best practice guidelines to vaccinate such 
populations.


Improve diagnostics and new information technology (IT) 
solutions. Develop, evaluate, and scale up diagnostics, e.g. point 
of care rapid diagnostics, to facilitate the timely detection and 
investigation of cases of measles and rubella. Evaluate and scale 
up the use of new IT solutions for recording, reporting, managing, 
sharing, and using immunization and surveillance data.


OBJECTIVE


KEY FOCUS AREAS


STRATEGIC PRIORITY


07
Research &
Innovation
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Examples of potential actions in research and innovation 


Conduct multi-country 
studies to document best 
practices for interrupting 
the spread of measles and 
rubella during outbreaks.


Adapt the TIP and HCD 
approaches to design more 
people-centred strategies to 
improve vaccine delivery 
and uptake.


Evaluate country preferences 
and develop use cases for 
innovative delivery platforms 
and technologies such 
as the microarray patch 
technology.


Pilot test and scale up new 
point of care and rapid 
diagnostics and define use 
case scenarios for such 
tests.


Evaluate and scale-up 
innovative IT solutions for 
managing immunization and 


surveillance data.


▶  Photo: A measles 
and rubella testing 


laboratory


WHO/Rajiv Kumar
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APPLYING CORE PRINCIPLES TO SP7


 
CP1 People-focused


Reflect the perspectives, priorities, and 
needs of the communities and individuals in 
conducting research and development. 


 
CP2 Country-owned


Countries take responsibility for 
strengthening local research capacity, 
conduct relevant formative research and 
evaluate innovative approaches and tools.


 
CP3 Partnership-based


Leverage the complementary expertise of 
different stakeholders to develop innovative 
technologies, evaluate their applicability 
and effectiveness, and scale-up their use.


 
CP4 Data-guided


Use data to inform research on unmet needs 
and programmatic barriers; share data 
on research and innovations to inform its 
applicability and use for achieving measles 
and rubella goals.
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SECTION 03


Operationalization
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The MRSF 2021-2030 represents a high-level 
framework that will guide actions during the 
next decade but does not capture the details 
of the operational actions required to fully 
implement the strategy. These details will need 
to be developed and included into regional and 
national strategic and operational plans, which 


consider the local context. Synchronization of 
operational plans with the respective regional 
and national planning cycles, which may cover 
a shorter period than the 10-year timeframe of 
this strategy, may allow the flexibility to adapt 
to the evolving situation during the decade.


OPERATIONALIZATION


The MRSF 2021-2030 will be accompanied by a robust monitoring 
and accountability framework that will include indicators, 
targets, and milestones as well as a description of the process for 
monitoring and accountability. Measles and rubella specific goals 
and indicators in IA2030 will be adopted by the MRSF 2021-2030 
and accompanied by additional measles and rubella-specific 
indicators to monitor progress and understand root causes of 
success or failure. The regional goals, indicators and targets will 
also be consolidated and represented in the monitoring and 
accountability framework of MRSF 2021-2030. At the global and 
regional levels, the monitoring processes will be harmonized and 
coordinated with the overall monitoring and evaluation processes 
for IA2030 to eliminate overlaps or redundancies and reduce the 
reporting burden on countries. Similarly, the regional and national 
operational plans will need to be accompanied by monitoring 
and accountability frameworks and processes at the respective 
levels. The regional and national milestones and targets will be 
established based on the local context.


To promote accountability, stakeholder roles and responsibilities 
will be defined and accompanied by relevant monitoring 
indicators. All stakeholders will need to commit to monitoring and 
reporting on the indicators and targets relevant to them.


MONITORING AND 
ACCOUNTABILITY
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Globally, operationalising the MRSF 2021-2030 will focus on 
components that are best coordinated globally, with alignment 
among global stakeholders. It will require communication and 
advocacy to maintain momentum, mobilise support for MRSF 
2021-2030, and promote buy-in to its vision, goal, strategic 
priorities, and core principles. Appropriate mechanisms for 
operationalising the regional and national strategies and/or 
operational plans will be established at the respective levels. 
Management and coordination at the global and regional levels 
will be aligned to the governance processes established for the 
IA2030. The Measles and Rubella Initiative will provide oversight 
and coordination for the implementation of the MRSF 2021-2030 
and will be responsible for global level advocacy and resource 
mobilization, coordination of technical support, and global level 
monitoring and evaluation. 


MANAGEMENT 
AND 
COORDINATION
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Strategic Advisory Group of Experts (SAGE) 
Terms of reference 


Functions 


SAGE is the principal advisory group to WHO for vaccines and immunization. It is charged with advising WHO on overall 
global vaccination policies and strategies, ranging from vaccines and technology, research and development, to delivery of 
vaccination and its linkages with other health interventions. SAGE’s remit extends to the control of all vaccine-preventable 
diseases as part of an integrated, people centred platform of disease prevention that spans the human life-course and in the 
context of health systems strengthening. 


SAGE advises the WHO Director-General specifically on the: 


1. adequacy of progress towards the achievement of the goals of control of vaccine-preventable diseases worldwide
such as those laid out in the Decade of Vaccines Global Vaccine Action Plan 2011-2020.


2. major issues and challenges to be addressed with respect to achieving the disease control goals, including issues
and challenges to achieving and sustaining high and equitable vaccination coverage;


3. immunization programme response to current public health priorities;
4. major general policies, goals and targets including those related to vaccine research and development;
5. adequacy of WHO's strategic plan and priority activities consistent with its mandate and considering the comparative


advantages and the respective roles of partner organizations;
6. engagement of WHO in partnerships that will enhance achievement of global immunization goals.


Membership 


SAGE comprises 15 independent experts, who shall serve in their personal capacity and represent a broad range of 
affiliations and a broad range of disciplines encompassing many aspects of immunization and vaccines. Members should 
refrain from promoting the policies and views and products of the institution for which they work. 


SAGE members are recruited and selected as acknowledged experts from around the world in the fields of epidemiology, 
public health, vaccinology, paediatrics, internal medicine, infectious diseases, immunology, drug regulation, programme 
management, immunization delivery, health-care administration, health economics, and vaccine safety.    


The membership of SAGE shall seek to reflect a representation of: 


1. professional affiliation (e.g., academia, medical profession, clinical practice, research institutes, and governmental
bodies including national immunization programmes, public health departments and regulatory authorities);


2. major areas of expertise (e.g., vaccine research, vaccine and immunization safety, optimization of immunization
schedules, vaccine delivery, disease control strategies, impact monitoring); and


3. the strategic focus areas of the WHO's vaccine and immunization work including vaccines norms and standards,
vaccine regulation, vaccine programme management, delivery and surveillance and monitoring, and vaccine
research & development.


SAGE members, including the Chairperson and the Vice-Chairperson, are appointed by the WHO Director-General. Members 
are selected upon the proposal of an independent selection panel including representatives of key partner organizations.  A 
public call for nominations is issued.  After determination of eligibility, nominations are submitted to the selection panel. 
Members will be selected on the basis of their qualifications and ability to contribute to the accomplishment of SAGE’s 
objectives. Renewals of term are also submitted to the selection panel. 


Consideration will be given to ensuring appropriate geographic representation and gender balance. Chairs of regional 
technical immunization advisory groups are not eligible to serve on SAGE but are invited to attend SAGE meetings. WHO staff 
and United Nations staff members are not eligible to serve on SAGE. 


Members of SAGE shall be appointed to serve for an initial term of three years. This three-year term may only be renewed 
once.  To allow for continuity and efficiency, the Chairperson of SAGE is expected to act as Chairperson for a minimum of 
three years, not taking into account if he/she has already served three years or has been renewed for a further three years as 
a member of SAGE. He/she needs however, to be a member of SAGE for a minimum of one year before taking up 
Chairpersonship.  


Prior to being considered for SAGE membership, nominees shall be required to complete a WHO Declaration of Interests form 
as per the attached form (Annex 1). 


All papers presented to SAGE, which may include pre-publication copies of research reports or documents of commercial 
significance, shall be treated as confidential. SAGE deliberations are confidential and may not be publicly disclosed by SAGE 
members. Therefore, prior to confirmation by WHO of their appointment as SAGE members, SAGE nominees shall be 
required to sign a Confidentiality Undertaking (Annex 2).   


A register of members' interests and signed confidentiality agreements shall be maintained by WHO. 


Membership in SAGE may be terminated for any of the following reasons: 
1. failure to attend two consecutive SAGE meetings;
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2. change in affiliation resulting in a conflict of interest  or involvement in activities resulting in a conflict of interest 
incompatible with serving on SAGE; and  


3. a lack of professionalism involving, for example, a breach of confidentiality. 
 
Meetings and operational procedures 
 
SAGE meetings occur biannually, in April and October, and are scheduled 3 years ahead. The frequency of meetings may, 
however, be adjusted as necessary. The WHO Secretariat will work with SAGE members and key global stakeholders to 
develop SAGE priorities and workplans as well as specific meeting agendas.  
 
SAGE members are asked to update their declared interests before each meeting. SAGE members with potentially conflicting 
interests will not participate in deliberations on the specific topic(s) for which they would have a conflict of interest. SAGE 
member’s relevant interests will be made publically available four weeks in advance of the meeting for public comments. 
Background documents, presentations, final agenda and  final list of participants are posted after the meeting are posted  on 
the SAGE public website after the meeting. 
 
Decisions or recommendations by SAGE will, as a rule, be taken by consensus.  
 
The WHO Regional Offices, Chairs of regional technical immunization advisory groups and Chairs of relevant WHO technical 
advisory committees will be invited to participate in SAGE meetings and contribute to the discussions. The major global 
immunization stakeholders such as UNICEF, the Secretariat of Gavi, the Vaccine Alliance, and representatives of civil society 
organizations will also be invited to attend and contribute to SAGE meetings.  
 
WHO may also invite other observers to SAGE meetings, including representatives from non-governmental organizations, 
international professional organizations, technical agencies, partner organizations, Chairs and members of national technical 
advisory groups on immunization as well as  associations of manufacturers of vaccines and immunization technologies and 
representatives from the manufacturing companies.  
 
Additional experts may be invited to meetings, as appropriate, to further contribute to specific agenda items. Observers and 
invited experts will not participate in the decision making process but will be allowed to contribute to the discussions as 
directed by the Chairperson. 
 
SAGE reports to the WHO Director-General. The SAGE Chairperson will debrief the Director-General (or designee) following 
each SAGE meeting. The conclusions and recommendations of SAGE meetings shall be published in the Weekly 
Epidemiological Record and posted on the website within two months of each SAGE meeting. These conclusions  and 
recommendations and will be translated into all the WHO headquarters official languages. A brief summary report of the 
meeting shall also be posted on the SAGE website the day after the SAGE meeting.  
 
Roles and responsibilities of SAGE members   
 
Members of SAGE have a responsibility to provide WHO with high quality, well considered advice and recommendations on 
matters described in these SAGE terms of reference.  Members play a critical role in ensuring the reputation of SAGE as an 
internationally recognized advisory group in the field of immunization. In keeping with SAGE’s mandate to provide strategic 
advice rather than technical input, members will be committed to the development and improvement of public health policies. 
 
SAGE has no executive or regulatory function. Its role is solely to provide advice and recommendations to the  
Director-General of WHO. This includes providing advice and recommendations on urgent public health issues as needed. 
 
SAGE members may be approached by non-WHO sources for their views, comments and statements on particular matters of 
public health concern and asked to state the views of SAGE. SAGE members shall refer such enquiries to WHO. 
 
SAGE members will not be remunerated for their participation in SAGE; however, reasonable expenses such as travel 
expenses incurred by attendance at SAGE or related meetings will be compensated by WHO. 
 
SAGE members are expected to endeavour to attend all biannual meetings. Further active participation will be expected from 
all SAGE members throughout the year, including participation in SAGE Working Groups, video and telephone conferences as 
well as frequent interactions via e-mail.  Review of documents may also be solicited.  SAGE members may be requested to 
participate as observers in other important WHO or partners meetings. As a result SAGE members are expected to commit to 
invest a substantial amount of their time to SAGE. 
 
The secretariat of SAGE is ensured by the Immunization Policy Unit of the Department of Immunization, Vaccines and 
Biologicals.  The function of Executive Secretary is ensured by the Senior Health Advisor who directs this Unit.  
 
SAGE will be kept informed by WHO and partner agencies on progress concerning implementation of strategies and the 
attainment of objectives at country and regional level.  SAGE will also be informed of conclusions and recommendations from 
WHO relevant technical advisory groups including  regional technical advisory groups. 
 
SAGE Working Groups are established as resources intended to increase the effectiveness of SAGE deliberations by 
reviewing and providing evidence-based information and options for recommendations together with implications of the 
various options to be discussed by SAGE during one of its biannual meetings.  These Working Groups are normally 
established on a time-limited basis to help address specific questions identified by SAGE when the issue is particularly 
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complicated or time-consuming and could not be addressed by an existing standing WHO advisory committee. The need and 
charge for a Working Group is discussed and agreed during SAGE meetings. The purpose, structure and functioning of the 
Working Groups is described in detail in Annex 3 (Purpose, structure and functioning of the Strategic Advisory Group of 
Experts on Immunization (SAGE) Working Groups). 
 
For its proceedings, SAGE shall follow an evidence-based review process as outlined in the SAGE guidance document on 
evidence-based vaccine-related recommendations 
(http://www.who.int/immunization/sage/Guidelines_development_recommendations.pdf?ua=1). 
 
More detailed information on SAGE operating procedures is available on the SAGE website 
(http://www.who.int/immunization/sage/working_mechanisms/en/). 
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Annex 1 
 
 


DECLARATION OF INTERESTS FOR WHO EXPERTS  
 


WHO's work on global health issues requires the assistance of external experts who may have interests related to 
their expertise. To ensure the highest integrity and public confidence in its activities, WHO requires that experts serving in an 
advisory role disclose any circumstances that could give rise to a potential conflict of interest related to the subject of the 
activity in which they will be involved.  


 
All experts serving in an advisory role must disclose any circumstances that could represent a potential conflict of 


interest (i.e., any interest that may affect, or may reasonably be perceived to affect, the expert's objectivity and 
independence). You must disclose on this Declaration of Interest (DOI) form any financial, professional or other interest 
relevant to the subject of the work or meeting in which you have been asked to participate in or contribute towards and any 
interest that could be affected by the outcome of the meeting or work. You must also declare relevant interests of your 
immediate family members (see definition below) and, if you are aware of it, relevant interests of other parties with whom you 
have substantial common interests and which may be perceived as unduly influencing  your judgement (e.g. employer, close 
professional associates, administrative unit or department).   


 
Please complete this form and submit it to WHO Secretariat if possible at least 5 weeks before the meeting or work. 


You must also promptly inform the Secretariat if there is any change in this information prior to, or during the course of, the 
meeting or work. All experts must complete this form before participation in a WHO activity can be confirmed.  Please note 
that not fully completing and disclosing all relevant information on this form may, depending on the circumstances,  lead WHO 
to decide not to appoint you to WHO advisory bodies / functions in the future. 


 
Answering "Yes" to a question on this form does not automatically disqualify you or limit your participation in a WHO 


activity. Your answers will be reviewed by the Secretariat to determine whether you have a conflict of interest relevant to the 
subject at hand. One of the outcomes listed in the next paragraph can occur depending on the circumstances (e.g, nature and 
magnitude of the interest, timeframe and duration of the interest).  


 
The Secretariat may conclude that no potential conflict exists or that the interest is irrelevant or insignificant. If, 


however, a declared interest is determined to be potentially or clearly significant, one or more of the following three measures 
for managing the conflict of interest may be applied. The Secretariat (i) allows full participation, with public disclosure of your 
interest; (ii) mandates partial exclusion (i.e., you will be excluded from that portion of the meeting or work related to the 
declared interest and from the corresponding decision making process); or (iii) mandates total exclusion (i.e., you will not be 
able to participate in any part of the meeting or work).  


 
 All potentially significant interests will be disclosed to the other participants at the start of the activity and you will be 
asked if there have been any changes.  Whereas this form is confidential, a summary of declarations and actions taken to 
manage any declared interests will be published on the SAGE public website). Furthermore, if the objectivity of the work or 
meeting in which you are involved is subsequently questioned, the contents of your DOI form may be made available by the 
Secretariat to persons outside WHO if the Director-General considers such disclosure to be in the best interest of the 
Organization, after consulting with you. Completing this DOI form means that you agree to these conditions.  
 
 If you are unable or unwilling to disclose the details of an interest that may pose a real or perceived conflict, you must 
disclose that a conflict of interest may exist and the Secretariat may decide that you be totally recused from the meeting work 
or process concerned, after consulting with you.  
  


Name: 
Institution: 
Email:  


  
Date and title of meeting or work, including description of subject matter to be considered (if a number of substances 


or processes are to be evaluated, a list should be attached by the organizer of the activity): 
________________________________________________________________________ 
________________________________________________________________________ 


 
Please answer each of the questions below. If the answer to any of the questions is "yes", briefly describe the 


circumstances on the last page of the form.  
 


 The term "you" refers to yourself and your immediate family members (i.e., spouse (or partner with whom you have a 
similar close personal relationship) and your children). "Commercial entity" includes any commercial business, an industry 
association, research institution or other enterprise whose funding is significantly derived from commercial sources with an 
interest related to the subject of the meeting or work. "Organization" includes a governmental, international or non-profit 
organization. "Meeting" includes a series or cycle of meetings.   


 


 


 


EMPLOYMENT AND CONSULTING 
Within the past 4 years, have you received remuneration in excess of US$ 5,000 from a 
commercial entity or other organization with an interest related to the subject of the 
meeting, work or process?    
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1a Employment Yes  No   


1b Consulting, including service as a technical or other advisor Yes  No   
 RESEARCH SUPPORT 


Within the past 4 years, have you or has your research unit received support from a 
commercial entity or other organization with an interest related to the subject of the 
meeting, work or process?   


2a Research support, including grants, collaborations, sponsorships, and other funding Yes  No  


2b 


 


2c 


Non-monetary support valued at more than US $1000 overall (include equipment, facilities, 
research assistants, paid travel to meetings, etc.) 
 
Support (including honoraria) for being on a speakers panel, giving speeches or training for a 
commercial entity or other organization with an interest related to the subject of the meeting, work 
or process? 


Yes  No  


 


Yes  No  


 


 


 


 


 


INVESTMENT INTERESTS 
Do you have current investments (valued at more than US$5,000 overall) in a commercial 
entity with an interest related to the subject of the meeting, work or process?  Please also 
include indirect investments such as a  trust or holding company.  You may exclude mutual 
funds, pension funds or similar investments that are broadly diversified and on which you 
exercise no control.  


3a Stocks, bonds, stock options, other securities (e.g., short sales) Yes  No  


3b Commercial business interests (e.g., proprietorships, partnerships, joint ventures, board 
memberships, controlling interest in a company) Yes   No  


 INTELLECTUAL PROPERTY 
Do you have any intellectual property rights that might be enhanced or diminished by the 
outcome of the meeting,  work or process?  


4a Patents, trademarks,  copyrights or other intellectual property (including pending applications) Yes   No  


4b Proprietary know-how in a substance, technology or process Yes   No  


 PUBLIC STATEMENTS AND POSITIONS (during the past  4 years)   


5a As part of a regulatory, legislative or judicial process, have you provided an expert opinion or 
testimony, related to the subject of the meeting, work or process,                                                                                                                                                                                             
for a commercial entity or other organization?  Yes  No  


5b Have you held an office or other position, paid or unpaid, where you represented interests or 
defended a position related to the subject of the meeting, work or process?  Yes  No  


 
 
ADDITIONAL INFORMATION  


6a If not already disclosed above, have you worked for the competitor of a product that is the subject 
of the meeting or work, or will your participation in the meeting,  work or process enable you to 
obtain access to a competitor's confidential proprietary information, or create for you a personal, 
professional, financial or business competitive advantage?  if so, please elaborate?   


Yes  No  


6b To your knowledge, would the outcome of the meeting,  work or process benefit or adversely affect 
interests of others with whom you have substantial common personal, professional, financial or 
business interests (such as your adult children or siblings, close professional colleagues, 
administrative unit or department)?   


Yes  No  


 


6c Excluding WHO, has any person or entity paid or contributed towards your travel costs in 
connection with this WHO meeting, work or process?  


Yes  No  


6d Have you received any payments (other than for travel costs) or honoraria for speaking publicly on 
the subject of this WHO meeting, work or process?  Yes   No  


6e Is there any other aspect of your background or present circumstances not addressed above that 
might be perceived as affecting your objectivity or independence? Yes   No  


 
7. 


 


 


TOBACCO OR TOBACCO PRODUCTS (answer without regard to relevance to the subject of the 
meeting or work) 
 
Within the past 4 years, have you had employment or received research support or other funding 
from, or had any other professional relationship with, an entity directly involved in the production, 
manufacture, distribution or sale of tobacco or tobacco products or representing the interests of any 
such entity? 


 


 


 


Yes  No  


 


A_admin_general


SAGE October 2020 meeting







EXPLANATION OF "YES" RESPONSES:  If the answer to any of the above questions is "yes", check above and 
briefly describe the circumstances on this page. If you do not describe the nature of an interest or if you do not 
provide the amount or value involved where relevant, the conflict will be assumed to be significant.  


 
Nos. 1 - 4:    
Type of interest, question number 
and category (e.g., Intellectual 
Property 4.a copyrights) and 
basic descriptive details. 


 
Name of company,  
organization, or 
institution 


 
Belongs to you, a 
family member, 
employer, research 
unit or other? 


 
Amount of income or 
value of interest (if 
not disclosed, is 
assumed to be 
significant) 


 
Current interest 
(or year ceased) 
 


     


Nos. 5-8: Describe the subject, specific circumstances, parties involved, time frame and other relevant details  


 
 
 CONSENT TO DISCLOSURE. By completing and signing this form, you consent to the disclosure of any relevant 
conflicts to other meeting participants and in the resulting report or work product. 


 
 
DECLARATION. I hereby declare on my honour that the disclosed information is true and complete to the 


best of my knowledge.  
 
 
Should there be any change to the above information, I will promptly notify the responsible staff of WHO and 


complete a new declaration of interest form that describes the changes. This includes any change that occurs before 
or during the meeting or work itself and through the period up to the publication of the final results or completion of 
the activity concerned. 
 
 
Date: ________________    Signature________________________________ 
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Annex 2 
 
 


  
 
 
 


CONFIDENTIALITY UNDERTAKING 
 
 


1. Commercial, academic and other research institutions and individual scientists often submit or present for discussion by 
committees or groups of WHO on research, products and processes (hereafter referred to as "Information") which the 
institutions and individuals consider proprietary.  To help ensure the appropriate use by WHO of such Information whilst 
protecting the institutions' or individual's proprietary rights, WHO undertakes to release such Information only to persons 
who have signed this agreement. 


 
2. Information submitted by such institutions or individuals through WHO to committees or groups for review, discussion or 


comment, whether at meetings, on internet-based collaborative workspaces, during telephone conferences or otherwise, 
shall be regarded by the Undersigned as confidential, unless clearly stated otherwise, by the institution, individual 
concerned and/or the WHO Secretariat. 


 
3. The Undersigned undertakes to treat such confidential Information as proprietary information and agrees not to make 


copies of it, nor to disclose or use the same in whole or in part. 
 
4. If requested to do so, the Undersigned agrees to return to WHO any and all Information identified as confidential. 
 
5. The Undersigned shall not be bound by confidentiality if he/she is able to demonstrate that the Information: 
 
       (a)  was known to him/her prior to any disclosure to him/her by the institution or   
              individual or WHO;      
 
       (b)  was in the public domain at the time of disclosure by the institution or individual; 
 
       (c)   becomes part of the public domain through no fault of the Undersigned; or 
 
       (d)  becomes available to the Undersigned from a third party not in breach of any legal   
              obligations of confidentiality to the institution, individual or WHO. 
 
6. This Confidentiality Undertaking is valid during the entire time the Undersigned participates in the work of the committee 
or group, in whatever capacity, and for a period of ten (10) years thereafter. 
 
 
 
 Signed:  
 
 Signature……………………………………... 
 
 Name…………………………………………. 
  (print or type)  
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Annex 3 


Purpose, structure and functioning of the Strategic Advisory Group of Experts on Immunization (SAGE) Working 
Groups 
 
Purpose and decision to establish a SAGE Working Group 
 
SAGE Working Groups are established as resources intended to increase the effectiveness of SAGE deliberations by 
reviewing and providing evidence-based information and options for recommendations together with implications of the 
various options to be discussed by SAGE in an open public forum. 
 
These Working Groups are normally established on a time limited basis to help address specific questions identified by SAGE 
when the issue cannot be addressed by existing standing WHO advisory committees. Some Working Groups such as that on 
polio eradication or the Decade of Vaccines Working Group can be established for a number of years.   
 
The need for and creation of a Working Group is discussed and agreed during SAGE meetings, preparatory teleconferences 
for SAGE meetings, or in case of urgency via email interaction.   
 
Terms of reference of the Working Groups and identification of needed expertise to serve on the Working Group  
Each Working Group operates under specific terms of reference (TORs). These TORs are defined within 30 days of the SAGE 
decision to establish the Working Group. 
 
Proposed TORs and related expertise to serve on the Working Group are developed jointly by the SAGE member serving as 
Working Group Chair, the Lead WHO technical staff and SAGE Executive Secretary.  Draft TORs and related expertise are 
reviewed by SAGE members. Final decision is taken jointly by the SAGE Chair, Working Group Chair, SAGE Executive 
Secretary, and the Director of the Department of Immunization, Vaccines and Biologicals. 
 
Working Group composition and selection of membership 
 
Each Working Group should include two or more SAGE members (one of whom functions as Chair), and additional subject 
matter experts serving in their own individual capacity and with a view to meet the identified needed expertise for the group. 
SAGE members and other experts who have identified conflicts of interest cannot serve on the Working Group charged with 
responsibility in the identified areas of conflict. WHO staff (one of whom functions as the Working Group technical lead serve 
as secretariat to the Working Group.  In some instances other UN or non UN agencies can be co-opted as part of the 
secretariat.   
For the selection of experts to serve on a Working Group, a public call for nomination for Working Group members will be 
posted on the SAGE website together with the relevant TORs of the Working Group and indication of the desirable expertise. 
SAGE members, regional offices, diplomatic missions, WHO staff and key partner organizations will also be approached to 
propose potential nominations. Nominees will be requested to provide both a Curriculum Vitae and a completed Declaration of 
Interests form prior to being considered for membership on the Working Group.   
 
The selection panel, comprised of the SAGE Chair (or Vice-Chair), the Working Group Chair, the SAGE Executive Secretary 
and lead WHO technical staff will select Working Group members from the pool of nominees. In addition to meeting the 
required expertise and avoidance of nominating individuals with conflicts of interest, attention will be given to ensure proper 
diversity including geographic and gender representation. In general, Chairs of regional technical immunization advisory 
groups are not eligible to serve on SAGE Working Groups. Should experts be appointed as Chair of a regional technical 
immunization advisory group after their nomination as member of a Working Group and for SAGE members while still serving 
on the group after they rotate out of SAGE, they may continue to serve on the Working Group. 
 
For Working Groups which terms of reference require proceedings over a number of years, if a SAGE member rotates out of 
SAGE while the Working Group is still active, then he/she remains on the Working Group but a new SAGE member should be 
enrolled to serve on the group.  A new SAGE member should be appointed as Working Group Chair when the previous Chair 
rotates out of SAGE. For Working Groups having proceedings spanning over a number of years, the same rotation process as 
applied to SAGE membership should be applied i.e. two 3–year terms. The renewal is being determined by a selection panel 
comprised of the SAGE Chair (or Vice-Chair), the Working Group Chair, lead WHO technical staff and the SAGE Executive 
Secretary and is based on the contribution of the member to the group. If members resign for personal reasons, are no longer 
eligible to serve on the group due to arising conflicts of interest, or are unable to meaningfully contribute to the proceedings of 
the group, they can be replaced with first considering an appointment from the list of initial candidates to join the group. The 
decision will be made as for the selection of candidates (see above). If no one from this list is suitable then another expert 
could be solicited and co-opted without resourcing to an open call for nomination.  
 
The size of the Working Group should not exceed 10-12 members and will be adjusted based on the need for expertise and 
representation.   
 
 
On rare occasions joint reviews of evidence by SAGE and another area WHO advisory committee (focusing on another area  
than immunization but with expertise and relevance to the topic being considered) may have to be organized. As a result a 
SAGE Working Group may be formed in conjunction with this other solicited advisory committee. In this instance members of 
the solicited advisory committee might also be co-opted on the Working Group and a Working Group co-Chair may be 
appointed from among members of this other advisory committee. In this case, the selection of Working Group members will 
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equally involve the Chair and secretariat of the solicited advisory committee.  
 
Working Group members will not be remunerated for their participation in the Working Group; however, reasonable expenses 
such as travel expenses incurred by attendance at Working Group meetings, SAGE meetings or related meetings will be 
compensated by WHO. 
 
Working Group Process 
 
Working Groups, with support of the WHO Secretariat will perform or coordinate, systematic assessment of the evidence such 
as analysis of data addressing efficacy, effectiveness, safety, feasibility, and economic aspects of immunization policy to 
address questions developed by the Working Group in order to propose appropriate vaccine policy recommendations. This is 
done in accordance with the process for evidence –review and development of recommendations by SAGE as available at 
http://www.who.int/immunization/sage/Guidelines_development_recommendations.pdf?ua=1.  SAGE uses the Grading of 
Recommendations Assessment, Development and Evaluation (GRADE) process for the review of evidence. The Working 
Group will be expected to define the questions to inform the recommendations. It should identify critical questions for which an 
in-depth review/systematic review of the evidence is needed and determine important outcomes.  In developing proposed 
recommendations the Working Group should complete an evidence-to-recommendation table and systematically consider the 
following criteria: balance of benefits and harms of the intervention, resource use and value for money, equity impacts, 
feasibility, acceptability, values and preferences, and other relevant considerations.  
Recommendations should be based on GRADing of evidence. Only when not appropriate (and as per criteria stated in the 
Guidance for the development of evidence-based vaccine related recommendations) the group may opt to develop Good 
Practice Statements. 
 
All proposed recommendation and comprehensive evidence in support of recommendations including GRADE tables and 
evidence to decision tables should be presented to SAGE.  
 
SAGE Working Groups are not allowed to render consensus advice or recommendations directly to the WHO Director-
General. SAGE Working Group Chairs, other Working Group representatives, or the Working Groups per se are not 
empowered to speak on behalf of SAGE. Rather, they are utilized by SAGE to gather and organize information upon which 
SAGE can deliberate and act. Thus, while SAGE Working Groups can and should examine an area in detail and define the 
issues, including developing options for recommendations, the actual processes of group deliberation terminating in 
development of group consensus and recommendations must occur in the public forum of SAGE meetings by SAGE. If the 
Working Group cannot reach consensus then the diverging views will be reflected in the background document or Working 
Group report presented to SAGE. Such documents will be publicly posted on the SAGE website as soon as the SAGE 
meeting is over. 
 
Effective communication and a strong working collaboration between the Working Group Chair, Lead WHO staff and the 
Working Group members are significant determinants of the effectiveness of a Working Group. Draft minutes of Working 
Group in person meetings or conference calls are produced.  As soon as the minutes are approved by the Working Group, 
they are made available to SAGE members on a protected web workspace. Depending on the Working Group, minutes may 
be produced by the Secretariat or a Working Group member may be asked to serve as rapporteur. Minutes are not publicly 
available and are only publicly shared in the context of a SAGE session when included in the background documents. 
 
With the lead WHO Staff, the Chair of the Working Group develops a plan for routine operations of the group. Working Groups 
accomplish most of their work through teleconferences. A set day and time for routine monthly teleconferences may be 
established, in order to allow standing teleconferences to be arranged and Working Group members to anticipate and reserve 
time for these teleconferences. The frequency of Working Group teleconferences may be changed depending on the urgency 
of issues being considered by the group and the amount of preparatory work needed prior to a topic being brought up for 
plenary discussion and decision making at SAGE. Some Working Groups may more effectively achieve their purpose through 
exchange of e-mail communications with intermittent teleconferences.  WHO establishes the telephone bridge for 
teleconferences and ensures free access that telephone charges are not impacted to Working Group members. 
  
In-person meetings of Working Groups may facilitate the proceedings of the group and Working Groups are expected to have 
at least one face-to-face meeting. If a Working Group is planning to conclude its proceedings at a given face-to-face meeting, 
this meeting should be held at least one month in advance of the SAGE meeting during which the Working Group is expected 
to report to SAGE to allow for sufficient time to draft the background materials and proposed recommendations. These face-
to-face meetings are normally held in Geneva but they may also be held in different locations if this minimizes cost and 
facilitates participation of Working Group members and necessary experts. 
 
Individuals other than Working Group members and the Secretariat may participate in Working Group meetings only if their 
contribution is required by the Working Group. These may include organization representatives, industry 
representatives/experts, public health officials, faculty staff of academic institutions or other experts. These experts are 
excluded from any discussions and deliberations within the Working Group and are solely invited to provide specific requested 
information on a predefined topic.  Observers are not allowed to attend Working Group proceedings.  
 
Working Groups are terminated after completion of the TOR and reporting to SAGE unless SAGE asks for additional work.  
Working Group focused on the development of recommendations on vaccine use may only be closed after the WHO position 
paper is published following the issuance of recommendations by SAGE. Working Group members will be asked to contribute 
to the peer-review of the document prior to publication and might be asked to help address reviewer’s comments. 
 
Working Groups are encouraged to submit publications of the reviews of the scientific evidence to peer-review journals. This 
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could be done before or after the SAGE meetings. If published before the SAGE meeting, the publications should reflect the 
scientific evidence only and not pre-empt the view of SAGE with stating the proposed recommendations and if published after 
the SAGE meeting should reference the SAGE report. 
 
Management of Conflict of Interest  
 
The value and impact of SAGE recommendations and WHO policy recommendations are critically dependent upon public trust 
in the integrity of the process. Reported interests are assessed and managed according to SAGE procedures. A summary of 
the declared interests is publicly posted on the SAGE website in conjunction with the Working Group’s TORs and composition 
(http://www.who.int/immunization/sage/working_mechanisms/en/).  Members are expected to proactively inform WHO on any 
change in relevant interests. These will then be thoroughly assessed by the Working Group Chair, the SAGE Executive 
secretary as well as the Chair of SAGE. In case of a constituted conflict of interest, the selection panel will meet (see above) 
to determine a replacement. Should the declared change not result in a conflict of interest, the Working Group member will be 
able to remain on the Working Group. In both cases, the posted summary will be updated accordingly.   
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MEASLES AND RUBELLA STRATEGIC FRAMEWORK (MRSF) 


Session type 


For ☐ information ☐ discussion ☒ decision


Purpose of session 


SAGE is being asked to appraise and endorse the Measles and Rubella Strategic Framework (MRSF). 


Background description 


Introduction 


Immunization Agenda 2030 (IA2030) sets a unifying vision for the decade aligned with the SDGs and 
translated into clear impact goals. The MRSF is an annex to IA2030 that is aligned with its strategic 
priorities and core principles, and also builds on the Global Measles and Rubella Strategic Plan 2012-
2020. The MRSF was developed through a process of desk review, interviews, a survey and 
widespread consultation. Implementation will be supported by other frameworks, plans and 
guidelines including the Global Measles Strategic Response Plan, WHO Measles Outbreak Guidelines 
and the IA2030 Monitoring and Evaluation Framework. 


Context 


Achieving and sustaining measles and rubella elimination face challenges including immunity gaps in 
young infants and older age groups, nosocomial infections, increased population movement, and 
declining appetite for vertical programmes and non-selective mass campaigns. These challenges are 
exacerbated by implementation barriers including weak health systems, inadequate catch up 
vaccination, vaccine hesitancy and poor surveillance quality. Furthermore, immunity gaps are 
increasing as a result of the COVID-19 pandemic. In 2019 a Feasibility Assessment of Measles and 
Rubella Eradication recommended that a time-bound measles and rubella eradication goal should be 
set only when accelerated progress has been made, benchmarks that establish the conditions for a 
successful endgame to achieve eradication have been achieved, and there is evidence of a clear 
trajectory toward the goal. The purpose of the MRSF is to create the conditions for that trajectory 
through pivots in strategy delivered in a unified approach. 


Proposed pivots in strategy 


The MRSF will achieve its goal through the following pivots in strategy: 


• Pivot 1. All measles and rubella activities will be firmly embedded within immunization and other
primary health care programmes


• Pivot 2. The roles and responsibilities of national and sub-national governments and of global,
regional and national stakeholders will be clearly defined and each held accountable for
delivering on their responsibilities
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• Pivot 3. Surveillance will progressively shift from disease specific to comprehensive, sustainable, 
and high-quality surveillance and the data will be used at all levels for decision making 


• Pivot 4. Efforts to close measles and rubella immunity gaps will shift from a one-size-fits-all 
approach to the use of efficient and more effective tailored approaches to address local 
challenges, including the mainstreaming of catch up vaccination through the use of the life-
course platform 


• Pivot 5. National and subnational capacity for outbreak preparedness and response will be 
strengthened by leveraging global health security capacities and processes and data from 
outbreak investigations will be used to close equity gaps 


• Pivot 6. Cross-border monitoring, information sharing, and collaboration will be strengthened to 
fill immunity gaps and prevent and respond to measles outbreaks 


• Pivot 7. Development and use of innovative delivery platforms and technologies, e.g. microarray 
patches, for delivering vaccines will be accelerated 


• Pivot 8. Stronger partnerships with other disease control initiatives, non-health sectors and with 
civil society organizations will be established to promote joint actions and create efficiencies 


Expected outcomes include increased routine coverage, reduced immunity gaps across the life 
course, more effective and efficient supplementary immunization activities, timely and effective 
outbreak detection and response, and improved surveillance and immunization data to guide 
decisions. Ultimately these outcomes will accelerate progress towards achieving and sustaining 
measles and rubella elimination. 
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Disclaimer: this list includes the current working groups and their active members. These working groups are listed in 
the order in which they were established.  For the complete history of current and previous working groups and their 


membership from inception, please visit the SAGE website 
(http://www.who.int/immunization/sage/working_mechanisms/en/). 


1. SAGE working group on polio (established August 2008)


Terms of Reference 
Since the launch of the Polio Eradication and Endgame Strategic Plan, significant progress has been made towards 
Wild Poliovirus eradication and achievement of withdrawal of oral polio vaccine type 2 (OPV2) and introduction of IPV 
in routine immunization. Nevertheless, challenges remain, in particular the persistence of Wild Poliovirus circulation in 
the last endemic areas; and emergence of outbreaks due to circulating vaccine-derived polio virus type 2 (cDVPVs). 
The Strategic Advisory Group of Experts (SAGE) on Immunization working group on polio was established in August 
2008 to review the available scientific evidence and provide SAGE and the Global Polio Eradication Initiative (GPEI) 
with technical guidance on the Polio Eradication and Endgame Strategy. 


Planned scope of work for the SAGE working group on polio for the coming years:


• Prepare SAGE for the development of comprehensive policy guidance on Polio Eradication Initiative, including
by:


o Reviewing long-term Polio Risks & Risk Management Strategies:
reviewing the long-term risks associated with use of live poliovirus vaccines after wild polio
transmission is interrupted globally, and reviewing the range of strategies for mitigating those risks in
low-income settings (e.g. coordinated OPV cessation, mOPV stockpiles and response mechanisms).


o Assessing Current & Future IPV Products:
reviewing the existing range of OPV/IPV products, in terms of supply capacity, production cost, price,
presentations, etc. and their appropriateness and suitability for low-income settings; and studying the
'pipeline'


o Establishing long-term IPV Policies:
establishing the range of IPV vaccination schedule options that could be utilized in a post-eradication
world, given the difference in polio immunization objectives and poliovirus importation and circulation
risks; and identifying and characterizing the programmatic implications, economics and opportunity
costs of those policy options and availability of different IPV products, for both IPV stand-alone and
combination formulations, in low-income settings;


o Identifying and prioritizing knowledge gaps that should be addressed to facilitate SAGE decision-
making on the role(s) and options for IPV use in the post-eradication era in low-income settings.


• Propose key recommendations to SAGE, supplementing the WHO position paper 2016 on Polio vaccines
based on the progress of polio eradication efforts and new scientific evidence.


• Advise SAGE on technical guidance to WHO and the GPEI for the development and finalization of the overall
polio eradication 'endgame strategy' to reduce long-term risks associated with OPV and to accelerate wild
poliovirus eradication, including:


o Establishing long-term IPV Policies:
the range of IPV vaccination schedule options that could be utilized in a post-eradication world, given
the difference in polio immunization objectives and poliovirus importation and circulation risks; and
identifying and characterizing the programmatic implications, economics and opportunity costs of
those policy options and availability of different IPV products, for both IPV stand-alone and
combination formulations, in low-income settings


o Strategy and priorities in the related areas of outbreak response, surveillance, containment, risk
assessment (esp. Vaccine Derived Polio Viruses), research and product development, and vaccine
supply


Composition 


SAGE Members 


• Dr Ilesh Jani, (Co-Chair of the Working Group), National Institute of Health, Mozambique
• Ezzeddine Mohsni, Senior Technical Adviser in Global Health Development/ Eastern Mediterranean Public


Health Network (Working Group member from February 2019)


Experts 


• Guillaume Chabot-Couture, Director of research, global development, Institute for Disease Modeling , Seattle,
WA, USA
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• Shelley Deeks, Chief, Communicable Diseases, Emergency Preparedness and Response, Public Health 
Ontario, Toronto, Canada 


• Peter Figueroa University of the West Indies, Jamaica (Co-Chair of Working Group and SAGE member until 
April 2015) 


• Deepa Gamage, Senior Epidemiologist, Epidemiology unit, MoH, Sri Lanka 
• Jeffrey Mphahlele, Vice President for Research, South African Medical Research Council, Pretoria, South 


Africa 
• Jean-Marc Olivé, Chair of the Technical Advisory Group (TAG), Pakistan, Afghanistan, Horn of Africa and 


Lake Chad  
• Kathleen O’Reilly, Assistant Professor in Mathematical Modelling, the London School of Hygiene & Tropical 


Medecine, UK 
• Sonia Resik, Professor of Microbiology at Havana Medical University and director of polio laboratory, IPK, 


Havana, Cuba 
• Ali Faisal Saleem, Assistant Professor, Aga Khan University, Karachi, Pakistan 
• Khalequ Zaman, Scientist and Epidemiologist, International Centre for Diarrhoeal Disease Research, Dhaka, 


Bangladesh 
 
 
2. SAGE working group on measles and rubella vaccines (established November 2011)  
 
Terms of Reference 
 
• Review progress towards global measles control targets and regional measles and rubella elimination goals and 


highlight key obstacles. 
• Prepare for regular updates and review by SAGE on progress and challenges in achieving existing measles and 


rubella control targets and propose necessary updating of current WHO recommendations on 
vaccines (including outbreak response immunization) and surveillance strategies. 


• Identify gaps in essential evidence and programme barriers to achieving measles and rubella/CRS elimination 
targets and present SAGE with proposed areas for operational or basic science research. The working group 
will liaise with other relevant technical advisory committees (e.g. Immunization and vaccines related 
implementation research advisory committee (IVIR-AC), and the Immunization Practice Advisory Committee 
(IPAC)) to address relevant quantitative issues as well as those related to immunization practices. 


• Explore the potential use of new technologies that could help improve coverage and thereby expedite 
elimination of measles/rubella. 


• Advise SAGE, no later than 2020, whether a formal global goal for measles eradication and/or rubella 
eradication should be set with timeframes for its achievement. 


  
Composition 
 
SAGE Members 


• Jaleela Sayed Jawad, Ministry of Health, Kingdom of Bahrain (Member of the Working Group since January 
2017, SAGE Member since 2015). 


• Kim Mulholland, Professorial Fellow, Murdoch Childrens Research Institute, Parkville, Australia (Member 
of the Working Group and SAGE member since July 2020) 


 
Experts 


• Ma Chao, Chinese Center for Disease Control and Prevention, China (Member of the Working Group since 
June 2019) 


• Deepa Gamage, Epidemiology Unit, Ministry of Health, Sri Lanka (Member of the Working Group since June 
2019) 


• Susan Hahné, RIVM, the Netherlands (Member of the Working Group since July 2020) 
• Youngmee Jee, Centre for Pathology and Immunology, National Institute of Health, Korean Centre for Disease 


Control and Prevention, Republic of Korea (Member of the Working Group since January 2019, SAGE 
Member 2017 - 2020) 


• Mark Jit, London School of Hygiene and Tropical Medicine, UK (Member of the Working Group since January 
2017) 


• Saad Omer, Johns Hopkins Bloomberg School of Public Health, USA (Member of the Working Group since 
July 2020) 


• Walter Orenstein, Emory University School of Medicine, USA (Member of the Working Group since January 
2017) 


• Paul Rota, Division of Viral Diseases, Centers for Disease Control and Prevention, USA (Member of the 
Working Group since January 2018) 


• William Schluter, Global Immunization Division, Centers for Disease Control and Prevention, USA (Member of 
the Working Group since January 2018 
 
 


 
 


3. SAGE Working Group on Ebola Vaccines and Vaccination (established November 2014) 
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Terms of Reference 
 


The Strategic Advisory Group of Experts (SAGE) on Immunization Working Group is exceptionally established 
with an urgent program of work to facilitate a SAGE review of available evidence and advice to WHO on the 
potential post-licensure use of the Ebola vaccines in order to mitigate the public health impact of the disease and 
possibly curtail the ongoing epidemic, as well as to prevent or reduce the risk of spread of disease in the future. 
The Working Group will consult with the Task Force for Immunization for the African region to get their inputs into 
the operationalization of immunization delivery and consolidate the feedback into a report to SAGE with 
recommendations on potential strategies for the deployment of vaccines. 
 
In order to facilitate the review, the Working Group will provide technical advice and support to the WHO 
secretariat by: 
 


1. Reviewing the essential evidence required for making policy recommendations and on strategies for 
deployment of vaccines. 


2. Reviewing the available epidemiological data to define the risk of disease and mortality in different population 
groups in order to allow prioritization of vaccination. 


3. Reviewing the evidence, as it becomes available, on the safety, and efficacy of candidate vaccines, including 
the optimal vaccination schedules to be used for each vaccine. 


4. Reviewing the data on the projected impact of different vaccination strategies generated by mathematical 
models. 


5. Reviewing the synthesis of the above data for presentation to SAGE and in drafting recommendations for 
consideration by SAGE. 


6. Reviewing the projections of vaccine supply to inform recommendations on the deployment of vaccines. 
 
Composition 
 
SAGE Members 


• Ezzeddine Mohsni, Senior Technical Adviser in GHD/EMPHNET (Global Health Development / Eastern 
Mediterranean Public Health Network) (Chair of the Working Group) 


• Shabir Mahdi, Professor of Vaccinology at the University of the Witwatersrand, Johannesburg, South Africa. 
(Serves on the Working Group as of January 2019) 


 
Experts  


• Nick Andrews, Public Health England, United Kingdom. 
• George Bonsu, Ministry of Health, Ghana. 
• David Durrheim, Hunter New England Area Health Service, Australia. (SAGE member until April 2012) 
• Jean-Paul Jemmy, Médecins Sans Frontières, Belgium. 
• Ann Kelly, University of Exeter, United Kingdom. 
• Keymanthri Moodley, Stellenbosch University, South Africa. 
• Diop Ndack, University Cheikh Anta Diop, Senegal. 
• Cesar Velasco Muñoz, Hospital Clínico Lozano Blesa, Spain.  
• Chris Ockenhouse, PATH, United States of America. 
• Helen Rees, University of Witwatersrand, South Africa. (Former SAGE Chair 2010 - 2013) 
• Robert Pless: Public Health Agency of Canada, Canada 
• Charles Wiysonge: Stellenbosch University, South Africa (SAGE member until October 2018) 
• Fred Were, University of Nairobi, Kenya (SAGE member until October 2019) 
• Oyewale Tomori, Redeemer's University, Nigeria. (Co-Chair of the Working Group until March 2016 and 


SAGE member until April 2015) 
 
 
 
 
4. SAGE Working Group on pneumococcal conjugate vaccine (established December 2016)  
 
Terms of Reference (as of December 2019) 
 
To provide advice to SAGE on use of pneumococcal vaccines for a national programme to vaccinate adults, the 
Working Group will: 


• Review burden of pneumococcal disease in adults; 
• Review data on efficacy, effectiveness, duration of protection, schedules, safety, and cost of pneumococcal 


vaccines in older adults (i.e., over 50 years); 
• Review evidence of other means of prevention of pneumococcal disease in older adults, including impact of 


herd immunity from infant pneumococcal vaccination programmes;  
• Review country experiences with delivering pneumococcal vaccination to adults, including coverage, feasibility, 


and programmatic considerations.  
In collaboration with work on the Defeating Meningitis Roadmap and the SAGE Meningococcal Vaccines and 
Vaccination Working Group and with regards to children and adults, the Working Group will review evidence for 
pneumococcal conjugate vaccine use in outbreaks.  
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Composition 
SAGE Members 


• Andrew J. Pollard, University of Oxford, United Kingdom (Chair of the Working Group) 
• Peter McIntyre, University of Sydney, Australia  
• Edward Kim Mulholland: Murdoch Childrens Research Institute, Australia 


 
 


Experts 


• Narendra Arora: The INCLEN Trust International, New Delhi 
• Stefan Flasche: London School of Hygiene & Tropical Medicine, United Kingdom 
• Kyung-Hyo Kim: Ewha Womans University School of Medicine, Republic of Korea 
• David Goldblatt: University College London, United Kingdom 
• Elisabeth Lieke Sanders: National Institute for Public Health and the Environment, The Netherlands 
• Dafrossa Lymo: Ministry of Health, Tanzania 
• Elizabeth Miller: Public Health England, United Kingdom 
• Tamara Pilishvili: Centers for Disease Control and Prevention, United States of America 
• Cristiana Toscano: Federal University of Goiás, Brazil 


 
 
 
5. 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: 


 
1. the evidence on the effect of prior immunization on the efficacy and effectiveness of seasonal influenza 


vaccines, and whether a change in policy would result in improved public health outcomes 
2. the evidence on the effectiveness of adjuvanted seasonal influenza vaccines in pediatric populations 
3. the evidence on the effectiveness of improved formulations for influenza vaccines for older adults and other 


risk groups 
4. the evidence on the effectiveness of live attenuated influenza vaccines. 


 
Composition 
SAGE members 


• Rakesh Aggarwal: Institute of Medical Sciences, Lucknow, India 
• Andrew J. Pollard: University of Oxford, United Kingdom (Chair of the Working Group) 
 


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; 
• Hanna Nohynek, National Institute for Health and Welfare, Finland; 
• Richard Pebody, Public Health England, United Kingdom; 
• Sheena Sullivan, WHO Collaborating Centre for Reference and Research on Influenza, Australia; 
• Bryna Warshawsky, Public Health Ontario; Ontario Agency for Health Protection and Promotion, Canada; 
• Maria Zambon, Public Health England, United Kingdom. 


 
 
 
6. SAGE Working Group on potential contribution of HPV vaccines and immunization towards cervical cancer 


elimination (established June 2018; suspended) 
 
Terms of Reference (for the period of June 2018 – November 2019) 
 


• To critically appraise the evidence and potential effect and cost effectiveness of various vaccination strategies 
towards the achievement of cervical cancer elimination. 


• To review the potential contribution of HPV vaccination towards cervical cancer elimination. 
• To develop and propose interim goals that can be achieved through immunization as part of the efforts 


towards cancer elimination. 
• To develop and propose indicators to monitor the accomplishment of these interim goals.  
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• To discuss and propose additional research related to vaccines and immunization needed to attain these 
goals and outline potential innovations that may help enhance the achievement of these goals. 


 
Composition 
 
SAGE members 


• Professor Rakesh Aggarwal, Uttar Pradesh, India, (SAGE Member)  
• Professor Andrew J. Pollard, Oxford, UK 


 
Experts 


• Professor Neerja Bhatla, New Delhi, India 
• Dr Shereen Bhutta, Islamabad, Pakistan 
• Dr Deepa Gamage, Colombo, Sri Lanka 
• Professor Suzanne Garland, Melboume, Australia 
• Dr Lauri Markowitz, Atlanta, USA 
• Professor Youlin Qiao, Chengdu, China 
• Professor Helen Rees, Johannesburg, South Africa (former SAGE Member) 
• Dr Silvia Franceschi, Aviano, Italy 
• Professor Eduardo Franco, Montreal, Canada 
• Dr John Schiller, Bethesda, USA 
• Professor Margaret Stanley, Cambridge, UK 


 
 
7. SAGE Working Group on meningococcal vaccines and vaccination (established May 2019) 


Terms of Reference 


The Working Group is established to prepare a SAGE review of new evidence and advice to WHO on the use of 
meningococcal vaccines in order to mitigate the public health impact of the disease, including to reduce the risk of 
epidemics and to prevent health emergencies. Specifically, this will include updating recommendations for the optimal 
use of meningococcal conjugate vaccines in the meningitis belt and globally; as well developing recommendations for 
the use of meningococcal B vaccines.  


The Working Group will also prepare a SAGE review of the plan and advice to WHO on the global roadmap to defeat 
meningitis by 2030, focusing on bacterial meningitis and equitable and sustainable access to vaccines, diagnosis and 
treatment. In order to prepare for the review, the Working Group will provide technical advice and support to the WHO 
secretariat through reviews of: 


• The essential evidence required for updating or developing policy recommendations for meningococcal 
vaccines, including on strategies for use of vaccines to respond to epidemics; 


• The updated epidemiological data on meningococcal carriage, disease, mortality and epidemics, globally and 
in different regions and population groups; 


• The evidence on the use of meningococcal vaccines, globally and in different regions and population groups, 
including in outbreak response settings, with a particular focus on protein based vaccines against group B 
meningococcus and conjugate vaccines against all other meningococci; 


• The evidence on the safety, immunogenicity and efficacy of candidate vaccines, in various target age groups 
and using different schedules. 


• The results from modelling studies on the impact of different vaccination strategies. 
• The summary of the above data for presentation to SAGE and the draft recommendations for consideration by 


SAGE. These recommendations will be used to update the WHO position paper on meningococcal vaccines. 
• The draft Defeating meningitis by 2030 global roadmap and the draft advice for consideration by SAGE. 


 


Composition 


SAGE members 


• Firdausi Qadri (Chair of the WG): International Centre for Diarrhoeal Disease and Research, Bangladesh 
• Kathleen Neuzil: Center for Vaccine Development and Global Health (CVD), University of Maryland School of 


Medicine, USA. 
Experts 


• Ray Borrow: Public Health England, UK 
• Dominique Caugant: Norwegian Institute of Public Health, Norway 
• Matthew Coldiron: Epicentre, France 
• Abdulrazaq Garba Habib: Bayero University Kano, Nigeria 
• Ziad Memish: Saudi Ministry of Health, Saudi 
• Judith Mueller: Ecole des Hautes Etudes en Santé Publique, France 
• Rasmata Ouedraogo: Centre Hospitalier Pédiatrique Charles de Gaulle, Burkina Faso 
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• Marco Sáfadi: Santa Casa de São Paulo School of Medical Sciences, Brazil 
• Manish Sadarangani: University of British Columbia and British Columbia Children’s Hopsital, Canada 
• David Stephens: Emory University School of Medicine, USA 
• Caroline Trotter: University of Cambridge, UK 
• Ann von Gottberg: National Health Laboratory Service, South Africa 
• Shao Zhujun: Chinese Center for Disease Control and Prevention, China 


 


8. Group on Hepatitis A vaccines (established August 2020) 


Terms of Reference 


The working group is tasked to review the evidence with respect to the following  questions/issues and to propose to 
SAGE recommendations, including the need to update recommendations stated in the current (2012) hepatitis A 
vaccine position paper.    


1. Review data regarding the global prevalence and burden of disease caused by hepatitis A virus infection, 
including outbreaks. 


2. Identify a global list of inactivated and live attenuated hepatitis A vaccines that are being used in public health 
programmes. 


3. Review data on efficacy, effectiveness, duration of protection, schedules, safety, and cost-effectiveness of 
internationally available hepatitis A vaccines, considering all dosing and schedules in particular single 
dose schedules of inactivated vaccine. 


4. Review programmatic and feasibility of introduction into risk-based vaccination and routine immunization 
schedule. 


5. Consider an update to the 2012 WHO position paper on hepatitis A vaccines. 
 


Composition 


SAGE Members 


• Rakesh Aggarwal (Chair of the working group) Jawaharlal Institute of Postgraduate Medical Education and 
Research, India. 


• Shabir Mahdi, University of the Witwatersrand, South Africa 
Experts 


• Zhijie An, Chinese Center for Disease Control and Prevention, China 
• Fuqiang Cui, Peking University, China 
• Manal Hamdy El Sayed, Ain Shams University, Egypt 
• Jorgue Enrique Gonzalez, National Administration for Laboratories and Institutes of Health, Argentina 
• Sema Mandal, Public Health England, UK 
• Kassiani Mellou, Hellenic Public Health Organization, Greece  
• Noele Nelson, Centers for Disease Prevention and Control, USA 
• Thomas Wierzba, Wake Forest School of Medicine, USA 
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1. Introduction 
It is estimated that by 2050, adults aged ≥65 years will more than double, exceeding 1.5 billion in 
number. Projections indicate that by 2050 persons ≥ 65 years will constitute an estimated 16% of the 
population, compared to approximately 9% in 2019; there will be twice as many persons ≥ 65 years as 
children under 5 years.[1] Vaccination is a cost-effective preventive strategy to support healthy aging. 
The need to expand immunization delivery across the life course is recognized in Global Vaccine Action 
Plan 2012-2020 (GVAP) and re-emphasized in its successor, the Immunization Agenda 2030 (IA2030) in 
which it forms one of the seven strategic priorities. However, many LMICs currently do not have policies 
or programmes for vaccinating older adults. 


Pneumococcal disease is an important cause of morbidity and mortality in older adults. Several 
countries recommend pneumococcal vaccination in older adults. The vaccines used and the age of 
vaccination vary between countries. 


At the end of 2019, the SAGE Working Group (WG) on Pneumococcal Vaccines was tasked to review 
evidence and provide advice to SAGE on the use of pneumococcal vaccines in national programmes to 
vaccinate older adults.  From January-September the WG was convened through a series of 
teleconference. The Terms of Reference for the Working Group, list of participants with Working Group 
membership and summary of the teleconference agendas are provided in Appendices. 


Two vaccines are currently available for the prevention of pneumococcal disease in adults, a 23-valent 
pneumococcal polysaccharide vaccine (PPV23) and a 13-valent pneumococcal conjugate vaccine 
(PCV13). Two additional pneumococcal conjugate vaccines (PCV) with 15 (Merck) and 20 (Pfizer) 
serotypes are in the late stages of clinical development. Two 24-valent PCV products (PCV24) (Vaxcyte, 
Affinivax) are in pre-clinical or early clinical development. The serotype composition of these vaccines is 
shown in Table 1. Data on immunogenicity are available for PPV23, PCV13, PCV15 and PCV20. Vaccine 
efficacy/effectiveness (VE) data are available only for PCV13 and PPV23. 


Status Vaccine Serotypes 


Licensed PPV23 1, 2, 3, 4, 5, 6B, 7F, 8, 9N, 9V, 10A, 11A, 12F, 14, 15B, 17F, 
18C, 19F, 19A, 20, 22F, 23F, and 33F 


PCV13 1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, and 23F 
In phase 3 trials PCV15 PCV13 + 22F and 33F 


PCV20 PCV13 + 8, 10A, 11A, 12F, 15BC, 22F and 33F 
In pre-clinical /phase 1 
trials 


PCV24 PPV23 + 6A 


Table 1. Licensed and pipeline pneumococcal vaccines for use in adults. 
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2. Burden of pneumococcal disease in older adults 
Pneumococcal disease has a bimodal distribution with high burden among children under 5 years of age 
and in adults ≥50 years of age with a lower incidence of cases and deaths in the age groups in between. 
The large proportion of the burden of pneumococcal disease, both in children as well as in older adults is 
caused by pneumonia. Meningitis and invasive pneumococcal disease other than pneumonia are the 
other contributors to mortality and severe morbidity caused by pneumococci. 


The Working Group reviewed two different analysis on the burden of pneumococcal diseases. The first 
was a modelling approach to estimate mortality due to pneumococcal lower respiratory infections (LRI) 
and meningitis in adults ≥ 50 years and the second was an analysis to estimate the proportion of 
community acquired pneumonia (CAP) attributable to S. pneumoniae in older adults based on 
microbiological methods. 


2.1 Global Burden of Disease (GBD) estimates of deaths and cases of 


pneumococcal disease in older adults 
Bobby Reiner, Hmwe H. Kyu, Institute of Health Metrics and Evaluation, Seattle. 


Estimates of the burden from the Institute of Health Metrics and Evaluation (IHME) Global Burden of 
Disease (GBD) study were reviewed by the Working Group. This section briefly summarizes the methods 
used and the estimates of the burden of pneumococcal disease. 


Methods 


The Global Burden of Disease (GBD) study used a Bayesian hierarchical ensemble modelling platform 
(Cause of Death Ensemble model), which uses vital registration, verbal autopsy data, and surveillance 
system data to predict mortality due to lower respiratory infections and  a counterfactual approach to 
estimate the population attributable fraction of LRI episodes to estimate the LRI deaths attributable to 
pneumococcus. [2] 


.  


Results 1: estimates of burden of lower respiratory infections and LRI attributable to S. 


pneumoniae 
The estimates of LRI deaths of LRI deaths attributable to S. pneumoniae are shown in Table 2a. 


Location Age 
group 
  


LRI deaths Pneumococcal LRI deaths 


Estimate Lower Upper Estimate Lower Upper 


Global 
  


50-69 405,835 366,806 422,639 203,104 79,949 349,924 
70+ 1,129,372 1,078,472 1,180,398 456,096 166,041 866,727 


Low income 
countries 
  


50-69 53,365 46,691 57,991 26,873 10,399 46,574 
70+ 78,715 71,030 85,018 33,750 12,243 63,143 


Low-middle 
income countries 
  


50-69 186,443 166,397 197,945 99,183 40,934 165,052 
70+ 361,384 329,202 385,595 165,514 64,451 300,162 


Table 2a. Global estimates of deaths from LRI and pneumococcal LRI in older adults, 2017. 
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Source; Global Burden of Disease Collaborative Network. Global Burden of Disease Study 2017 (GBD 


2017) Results. Seattle, United States: Institute for Health Metrics and Evaluation (IHME), 2018. 


Available from http://ghdx.healthdata.org/gbd-results-tool . 
 


The estimated LRI deaths have shown an increasing trend in adults over 50 years, and steeper increases 
in those above 65 years. In contrast LRI deaths have shown a declining trend in children and young 
adults below 20 years of age.  


The rates of deaths were unevenly distributed amongst countries. The rates deaths per 100,000 from LRI 
and pneumococcal LRI are shown in Table 2b. The rates were higher in the low and low-middle income 
countries as compared to high-income countries. 


Country income 
level 


Age 
group 
  


LRI deaths per 100,000 Pneumococcal LRI deaths per 100,000 


Estimate Lower Upper Estimate Lower Upper 


High income 
  


50-69 17.5 17.1 18.1 7.3 2.4 14.1 
70+ 251 246 258 86 27 182 


Low-middle 
income  
  


50-69 47 42 49 25 10 41 
70+ 349 318 372 160 62 290 


Low-income  
  


50-69 102 89 111 51 20 89 
70+ 619 558 668 265 96 496 


Table 2b. Estimates of the rate of deaths (per 100,000) from LRI and pneumococcal LRI in older adults, 


2017 


Source; Global Burden of Disease Collaborative Network. Global Burden of Disease Study 2017 (GBD 


2017) Results. Seattle, United States: Institute for Health Metrics and Evaluation (IHME), 2018. 


Available from http://ghdx.healthdata.org/gbd-results-tool . 
 


The distribution of the rates of LRI deaths (per 100,000) by country in those 50-69 years and those ≥ 70 
years of age are shown in Figures 1 and 2. 
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Figure 1. Estimated rates of LRI deaths per 100,000 in adults 50-69 years, 2017 


Source: GBD Compare / Viz Hub: https://vizhub.healthdata.org/gbd-compare/# 


 


Figure 2. Estimated rates of LRI deaths per 100,000 in adults ≥ 70 years, 2017 


Source: GBD Compare / Viz Hub: https://vizhub.healthdata.org/gbd-compare/# 
 


The distribution of the rates of pneumococcal LRI deaths by country are shown in Figures 3 and 4. 
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Figure 3. Estimated rates of pneumococcal LRI deaths per 100,000 in adults 50-69 years, 2017 


Source: GBD Compare / Viz Hub: https://vizhub.healthdata.org/gbd-compare/# 


 


Figure 4. Estimated rate of pneumococcal LRI deaths per 100,000 in adults ≥ 70 years, 2017 


Source: GBD Compare / Viz Hub: https://vizhub.healthdata.org/gbd-compare/# 
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Countries in sub-Saharan Africa had the highest rates of LRI and Pneumococcal LRI deaths in adults ≥ 50 
years. 


Results 2: Estimates of the burden of pneumococcal meningitis 
The burden of pneumococcal deaths and cases that were not associated with LRI were not presented to 
the Working Group. However, estimates are generated using a similar methodology as for LRI by using 
the envelop for meningitis deaths and then applying the PAF for S. pneumoniae. The estimates for the 
year 2017 were available on the IHME website and are shown in Table 3. In 2017, an estimated 9601 
deaths due to pneumococcal meningitis were estimated to have occurred globally in adults 50 years or 
older, of which an estimated 5395 occurred in those 50-69 years of age and 4206 in those ≥ 70 years. 


Location Age group Estimated deaths (uncertainty range) 


Global 50-69 y 5395 (4551 to 7399) 
≥ 70 y 4206 (3568 to 5768) 


LMIC 50-69 y 2549 (2050 to 3966) 
≥ 70 y 1982 (1557 to 3165) 


LIC 50-69 y 1878 (1488 to 2410) 
≥ 70 y 1087 (858 to 1421) 


Table 3. Estimated deaths due to pneumococcal meningitis in older adults, 2017 


Source: Global Burden of Disease Collaborative Network. Global Burden of Disease Study 2017 (GBD 


2017) Results. Seattle, United States: Institute for Health Metrics and Evaluation (IHME), 2018. 


Available from http://ghdx.healthdata.org/gbd-results-tool . 
 


Of the estimated 9601 global deaths in this age group, 7496 (78%) occurred in LMICs. 


Limitations 
There were several unanswered questions regarding the basic model assumptions and structures as well 
as limitations in the primary data used in the models.  Data limitations included: (i) limitations in the 
cause of death data from vital registration and verbal autopsy (biases or misclassification of causes of 
death); and (ii) absence of primary data, especially in some high burden settings. 


Working group discussions 
Trends in LRI deaths among older adults 


The reasons for the increasing trends in LRI deaths among older adults were discussed. It was pointed 
out that increasing trends in the modelled LRI deaths may be a result of classification errors as well as a 
real increase in LRI deaths. The authors of the IHME model had noted that in some countries a large 
proportion of deaths were classified as LRI and it is difficult to tell whether these were all really LRI 
deaths or misclassification. On the other hand, in countries where life-expectancy is increasing and the 
fraction of deaths due to other causes among the elderly is declining, the deaths counts from LRI may 
represent a real increase. 


Accounting for co-morbidities 


In response to a question from the WG about adjustments for co-morbidities, the IHME modellers 
indicated that adjustments were made to account for co-morbidities, especially for estimating DALYs, 
although data on this in different settings was limited.  
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2.2 Proportion of community acquired pneumonia due to S. pneumoniae in adults 


≥ 50 years  
Wei Shin Lim, Louise Lansbury, University of Nottingham 


A systematic literature review and analysis was conducted to determine the proportion of community 
acquired pneumonia (CAP) due to Streptococcus pneumoniae (Spn) in those ≥ 50 years of age using 
microbiological methods  


This analysis addressed the following questions: 


1. What is the proportion of CAP due to Spn in adults ≥50 years old? 
2. What proportion of pneumococcal pneumonia is due to vaccine serotypes (VTs)? 


Methods 
A systematic review was conducted to identify studies with data on the aetiology of CAP, with a focus on 
non-bacteraemic pneumococcal pneumonia (NB Pn CAP). The following inclusion and exclusion criteria 
were used: 


Inclusion criteria: 


• Prospective/retrospective cohort studies, surveillance studies, registry studies 
• Have separate data on pneumococcal pneumonia 
• Present sufficient pneumococcal serotype data in order to calculate the proportion of 


pneumococcal infections caused by VTs. 
• Present data for adults ≥ 50 years. 


Exclusion criteria: 


• Experimental studies, case-control studies, editorials, reviews 
• Do not contain data on the pneumococcal serotypes causing pneumococcal pneumonia 
• Data for pneumococcal pneumonia are not separable from data for other pneumococcal 


infections 


The analysis included cases of non-bacteraemic pneumonia diagnosed using culture or PCR of 
respiratory samples, urinary antigen tests (serotype specific or BINAX Now™), or serology. 


The serotype specific urinary antigen detection (ssUAD) assays included one from Public Health England 
(Colindale) that detects 24 serotypes (PCV13 and PPV23 serotypes) with sensitivity of 94.3% and 
specificity of 93.6%. and two assays that detected 13 serotypes (PCV13 serotypes), one from Pfizer 
(sensitivity 98%, specificity 100%) and the other from Public Health England (Colindale) (sensitivity 79% 
and specificity 99%). 


Studies that used culture, BINAX Now and either ssUAD or serotype specific serology were classified as 
having optimal testing. Those that did not use ssUAD or serotype specific serology were classified as 
having non-optimal testing. 


Stratified analysis was conducted using the following stratification 


• According to patient group and completeness of testing: 
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o Age ≥50 yrs PLUS optimal testing (culture + BINAX + ssUAD/ssSerology) 
o Age ≥50 yrs PLUS non-optimal testing (without ssUAD/ssSerology)   
o Age > 18 yrs (median or mean ≥ 50 yrs) PLUS optimal testing 
o Age > 18 yrs (median ≥50 yrs) PLUS non-optimal testing 
o Cohorts with selection bias PLUS optimal testing 


• According to serotype detection method 
o UAD24, UAD13, Serology, PCR, culture only (respiratory samples) 


• By continent 
o Asia, Europe and North America 


Results 
Thirty-two studies met the inclusion criteria after full-text review. Data from 28 fully reported studies 
and one conference abstract were included in the analysis; 4 were excluded since the data were 
included in a later publication (Table 4). They included studies from North America (5), Europe (17), and 
Asia (7). All studies included in the pooled analysis were from high-income countries. Data from one low 
income country (Malawi) were presented separately. 


Group No. studies 
identified 


No. included in 
analysis 


Reason for exclusion 


Age ≥ 50 years PLUS 
optimal testing 


12 10 Data included in later study (2) 


Age ≥ 50 years PLUS 
non-optimal testing 


4 4  


Age > 18years PLUS 
optimal testing 


2 2  


Age > 18 years PLUS 
non-optimal testing 


12 10 Data included in later study (2) 


Selected cohorts PLUS 
optimal testing 


2 2  


Table 4. Studies included in the analysis 


Proportion of CAP due to S. pneumoniae 
Six studies provided data on the proportion of CAP due to Spn in the pre-PCV13 period.[3-8] The pooled 
estimate of the proportion CAP due to Spn in this period was 22% (95% CL 16 to 29). Eleven studies 
included data in the post-PCV13 period (data from at least 1 year following PCV introduction for 
childhood immunization).[3-5, 9-16] During this period, the pooled estimate of the proportion of CAP 
due to Spn was 18% (95% CL 13 to 24). 


Among adults ≥ 50 years, the pooled estimate of the proportion of CAP due to Spn from three studies 
with optimal testing in the pre-PCV13 period was 23% (95% CL 12 to 35).[3, 7, 8] The proportion of CAP 
due to Spn from 6 studies with optimal testing in the post-PCV13 period was 17% (95% CL 10 to 24).[3, 
9-12, 16] 


Proportion of CAP due to S. pneumoniae, stratified by testing method 
The proportion of CAP due to Spn varied based on the testing method used. The results of studies from 
the post-PCV13 period are summarized in Table 5. 
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Testing method No. of studies Proportion of CAP due to Spn (95% CL) 


ssUAD24 [9] 1 30% (28 to 31) 
ssUAD13 [3, 10-13, 15, 16] 7 15% (22 to 20) 
PCR [14] 1 32% (25 to 39) 
Serology [4] 1 26% (21 to 31) 
Isolates [5] 1 11% (9 to 13) 


Table 5. Proportion of CAP due to S. pneumoniae stratified by testing method 


The proportion of CAP due to Spn also varied between continents. In the post PCV13 period, the 
summary estimate for the proportion of CAP due to Spn from 6 studies in Europe was 26% (95% CL 21 to 
30),[3, 4, 9, 11, 13, 14] whereas from 4 studies in North America it was 11% (95% CL 9 to 12).[12, 15-17] 
A single study from Korea also had a low proportion of 11% (95% CL 9 to 13),[5] similar to North 
America. However, this study did not use urinary antigen detection tests and likely underestimates the 
proportion due to Spn. 


Proportion of Pneumococcal CAP due to PCV13 serotypes  
The proportion of Pneumococcal CAP (Pn CAP) due to PCV13 serotypes was 49% (95% CL 43 to 54). In 
studies in adults ≥ 50 years with optimal testing, the proportion  of Pn CAP due to PCV 13 STs (pooled 
estimate from 7 studies) was 51% (95% CL 43 to 59);[3, 9-12, 16, 18] the proportion of all CAP due to 
PCV13 STs from the same set of studies was 8% (95% CL 6 to 11).  


Here again, the proportions varied by testing method (Table 6) and by continent (Table 7). The higher 
sensitivity of the ssUAD13 over BINAX UAD means that studies using the ssUAD13 over-estimate the 
proportion of Pn CAP due to PCV13 serotypes. All North American studies employed the ssUAD13. 


Testing method No. of studies Proportion of Pn CAP due to PCV13 STs (95% CL) 


ssUAD24 [9] 1 37% (33to 40) 
ssUAD13 [3, 10-13, 15, 16, 
18] 


8 56% (49 to 63) 


PCR [14] 1 66% (53 to 77) 
Isolates [5, 19-23] 9 40% (34 to 46) 


Table 6. Proportion of Pn CAP due to PCV13 serotypes, stratified by testing method 


  


Continent No. of studies Proportion of Pn CAP due to PCV13 STs (95% CL) 


Europe [3, 9, 11, 13, 14, 18, 
19, 21] 


8 48% (40to 56) 


N America [12, 15-17] 4 59% (47 to 71) 
Asia [5, 20, 22, 23] 7 41% (34 to 49) 


Table 7. Proportion of Pn CAP due to PCV13 serotypes, stratified by continent 


Of the PCV13 serotypes, up to 49% are due to serotype 3.[8] Serotype 19A was the next commonly 
reported PCV13-non7 serotype. Serotype 19F was the commonest PCV7 serotype consistently identified 
in the latest studies. 


Proportion of Pn CAP due to PPV23 serotypes  
The pooled estimate of the proportion of Pn CAP due to PPV23 serotypes, including those in PCV13, was 
67% (95% CL 62 to 72) overall, though the proportion varied depending on the testing method used. 
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The proportion caused by vaccine serotypes was slightly higher among those with bacteraemic 
pneumonia compared to non-bacteraemic pneumonia (Table 8). The difference in absolute values 
between studies should be interpreted with caution due to differences in study design. However, the 
data demonstrate the relative differences between bacteraemic vs non-bacteraemic pneumonia, which 
was consistent within each dataset. 


 


Study Country Bacteraemic pneumonia 
due to VT Spn  


Non-bacteraemic pneumonia 
due to VT Spn  


PCV13 


Domenech et al [24] Spain 70% 61% 
Menendez et al [13] Spain 75% 57% 
Benfield et al [21] Denmark 59% 33% 
Pletz et al [25] Germany 79% 61% 
PCV10 


Benfield et al [21] Denmark 40% 16% 
Vestjens et al [4] Netherlands 21% 24% 
PPV23 


Domenech et al [24] Spain 85% 77% 
Benfield et al [21] Denmark 88% 57% 


Table 8. Proportion of Pn CAP due to PCV13, PCV10 or PPV23 serotypes in bacteraemic and non-


bacteraemic pneumonia. 


Limitations 
Several limitations were noted in interpreting the data from the different studies as a result of 
differences between the studies, including: 


1. The characteristics of the patients studied: 
a. Cohort versus convenience samples 
b. Hospitalization status 
c. Community acquired versus all pneumonia 


2. Testing methods 
3. Geography and timing of the year when studies were conducted 
4. Pneumococcal vaccination policy and uptake 
5. Timing of the study in relation to the introduction of childhood PCV vaccination 


Working group discussions 
The WG noted that the use of BINAX to diagnose Pn CAP and then applying the results from ssUAD to 
estimate the proportion of Pn CAP due to vaccine serotypes might lead to an overestimation of this 
proportion given the higher sensitivity of the ssUAD assays compared to BINAX. It was also noted that it 
was possible that the more sensitive ssUAD may be picking up carriage and not true lower respiratory 
tract infection and, thereby, overestimating the proportion of Pn CAP caused by VT Spn. 


(i) Potential causes of differences in proportions between continents 


The WG discussed the observed differences in the proportion of CAP due to Spn between continents. 
While the testing methods may have contributed to the differences, it was also felt that differences in 
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clinical diagnosis of pneumonia between N America and Europe may contribute to this difference. Easier 
access to antibiotics in N America for treatment of CAP was felt to be another reason for the lower 
proportion of CAP that test positive for Spn.  


(ii) Data from LMICs 


The lack of data on CAP from LMICs was noted. Data were presented from only one recent study in 
Malawi where Spn accounted for 21.4% of CAP in hospitalized adults with a mean age of 34 years, 78% 
were HIV+ of whom 64% were receiving anti-retroviral therapy.[26] Notably, 93% of Spn detection was 
by BINAX; HIV negative patients had Spn detected in 31% vs 19% in HIV+. Mycobacterium tuberculosis 
was the most common causative agent overall (25% HIV+ and 15% HIV-).  This study in Malawi 
commenced recruitment 2.5 years after PCV 13 introduction. Future studies following a longer period of 
childhood PCV use in Malawi as well as other LMICs with lower HIV prevalence using ssUAD assays to 
obtain serotype-specific estimates of Spn CAP should be encouraged and supported. Ongoing 
surveillance of CAP in adults in Mozambique will provide additional data from LMIC settings.   


(iii) Comparison of microbiological studies with the modelling approach 


It was noted that the fraction of LRI deaths and cases attributable to Spn using the modelling approach 
was higher than data obtained directly from microbiological studies. While there were remaining 
unanswered questions about the method for estimating the population attributable fraction (PAF) for S. 


pneumoniae in the IHME methods, the data from modelling estimates  indicate that the proportion of 
CAP due to Spn may be  higher than that indicated by the microbiological studies. It was felt that the 
vaccine probe studies are likely to provide better estimates of the proportion of CAP due to Spn. 


Conclusions 
• Despite several limitations in the methods for estimation of the fraction of deaths and cases of CAP 


attributable to S. pneumoniae (Pn CAP), it is reasonable to conclude that there is a substantial 
burden of Pn CAP in older adults. Available data from microbiological studies using the more 
sensitive urinary antigen detection tests and one estimate using an indirect modelling approach 
reported proportions is between 17% (pooled estimate from studies using optimal testing in studies 
from post-PCV period) and 60% (higher end of the range from the modelling approach).  Given the 
substantial burden of CAP in older adults, even using the lower end of this range would translate 
into a high burden of cases and deaths in this age group globally.  


• The analysis showed that a high proportion of Pn CAP is due to serotypes present in the currently 
available vaccine formulations licensed for use in adults, i.e. PCV13 and PPV23, and are likely to be 
vaccine preventable. However, these proportions may be an overestimate because of the higher 
sensitivity of the serotype specific urinary antigen tests relative to the serotype non-specific urinary 
antigen tests.  


• More data are needed to improve the estimates from the modelling approach. In addition, studies 
from LMICs using sensitive microbiological methods are needed to estimate the proportion of CAP 
due to Spn using this approach. Testing of stored urine samples using the more sensitive ssUAD 
assays from recently completed or ongoing studies in LMICs could generate useful data on the 
burden of Pn CAP in the short term. 
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2.3 Changes in serotype-specific incidence and serotype distribution in older adults 


following the use of PCV in childhood immunization schedules 
Kyla Hayford, Maria Quesada, Julia Bennett, Jade Yangyupei Yang, Maria Knoll and the PSERENADE 


investigators 


Since the publication of the last WHO position paper on pneumococcal vaccination in adults, most 
countries, including low- and middle-income countries, have included PCV in their national childhood 
vaccination programmes. The introduction of PCV in childhood programmes, through indirect effects, 
has resulted in changes in the incidence and serotype distribution of pneumococcal disease in older 
adults.  


The Pneumococcal Serotype Replacement and Distribution Estimation (PSERENADE) project aims to 
summarize and assess the impact of PCV on Invasive Pneumococcal Disease (IPD) incidence (i.e. direct 
and indirect effects including serotype replacement) and serotype distribution in the PCV10/13 era.  


The project is comprised of two arms.  


1. The change in incidence analysis, which estimates the change in vaccine-type (VT), non-vaccine type 
(NVT), and all IPD incidence following introduction of PCV10/13 among all age groups. The output of 
the analysis is annual incidence rate ratios (IRR). 


2. The serotype distribution analysis, which describes the distribution of serotypes causing IPD in 
children under five years of age and adults ≥ 50 years of age in the setting of extensive PCV10/13 
use.  


This section of the report summarizes the data on older adults (> 65 yrs for change in incidence analysis 
and ≥ 50 years for serotype distribution analysis) to inform decisions on pneumococcal vaccination in 
older adults.  


Data Collection & Inclusion Criteria  
IPD surveillance data was shared or abstracted for 77 sites from 50 countries where PCV10 or PCV13 
have been used in the childhood immunization programmes. The inclusion and exclusion criteria for 
eligibility were as follows. 


Inclusion Criteria 


1. Site or network reports IPD incidence or case counts. IPD is defined as detection of pneumococcus 
from a normally sterile site. IPD incidence data should include: 


a. Annual serotype-specific and age-specific IPD case counts and 
b. A denominator for the population under surveillance 


2. At least 50% of cases are serotyped per year in at least one age stratum 
3. At least one complete year of data post-PCV10/13 introduction, excluding the year of introduction 
4. At least 50% uptake for primary PCV series at 12 months of age in at least one-year post-PCV10/13 
5. PCV10 or PCV13 is universally recommended in the infant immunization schedule 


Exclusion Criteria 


1. Major changes or biases in the surveillance programme that would affect estimates of serotype 
specific incidence rates or proportions. 
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The investigators from the sites shared unpublished data for the project. The quality of data was 
assessed by the PSERENADE team in consultation with the site investigators.  


Change in incidence analysis in adults ≥ 65 years 


Methods 
The objectives of the change in incidence analysis were as follows: 


Primary objective 


Estimate change in all IPD, VT & NVT IPD incidence by age group following PCV10/13 introduction 
compared to pre-PCV (including PCV7, PCV10, and PCV13) use. 


Secondary objectives 


1. Change in serotype specific IPD incidence 
2. Incidence stratified by case-level and site-level factors, where feasible for: 


a. Syndrome 
b. Hospitalization status 
c. Region 
d. Vaccination programme (schedule, catch-up, coverage, previous PCV7 use, adult vaccine 


use) 
3. Change in incidence following PCV10/13 compared to PCV7-use. 


There were 3 steps in estimating the impact of PCV on IPD for each site: (1) estimating the observed 
incidence over time in the pre-PCV period and following introduction of each PCV product (PCV7 when 
applicable, and then PCV10/13); (2) estimating what would have happened without any PCV 
introduction (i.e., the pre-PCV incidence carried forward, assuming any trends up or down continued for 
3 years and then remained constant); and (3) comparing the observed incidence in #1 to the 
counterfactual incidence in #2 to estimate incidence rate ratios (IRR), where 1-IRR = PCV effectiveness.  
Bayesian multi-level, mixed-effects Poisson regression was used to identify commonalities within and 
across sites in the direction of change over time, which were used to smooth out observed annual 
variability. If trends across sites were consistent and justified, they were pooled to estimate the global 
(all-site) average impact, a weighted average of the site-specific incidence rate ratios was estimated 
using a log-linear mixed-effects model that accounted for sample size, degree of heterogeneity between 
sites, number of years of PCV7 use, and product (PCV10 vs PCV13). If patterns across sites were 
heterogeneous (e.g. IRRs for non-vaccine types), a global weighted incidence rate ratio estimate was not 
estimated.   


Results 
The results in this report are preliminary and do not include data from all eligible sites. Data cleaning, 
analytic decisions and model refinement are ongoing. Site investigators gave the PSERENADE team 
permission to share preliminary results confidentially with the SAGE Working Group and SAGE according 
to the PSERENADE data sharing agreement. Detailed, final results will be shared in 2021. 


Of the 50 sites with eligible data for at least one age group, data from 28 sites were included in the 
current analysis on change in incidence in adults ≥ 65 years of age. All but one of the sites used 
schedules with a booster dose of PCV. One site was in an upper-middle-income country (UMIC). All the 
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remaining sites were in high-income countries (HIC). Data from LMICs were not included in the current 
analysis since the numbers of cases in adults ≥ 65 years were too low to merit inclusion. Data from 
younger adults in LMICs are presented in the next section to determine whether they may be used as a 
proxy measure for the indirect effects in adults ≥ 65 years of age.  


Key findings: Indirect effects of PCV use in children on vaccine serotypes, non-vaccine serotypes 


and all IPD for adults ≥ 65 years 


Both PCV10 and PCV13 resulted in a substantial decline in PCV7 serotypes (STs) and in the additional 
three STs common to both vaccines (1, 5 and 7F).  


For the remaining three STs in PCV13 (3, 6A and 19A), the results were heterogenous in the PCV13 sites, 
with several sites showing a decrease in incidence in the initial years after PCV introduction but an 
increasing trend in subsequent years. In PCV10 using sites, the incidence rates ratios (IRR) were 
unchanged or trending upwards. Due to heterogeneity in ST3, 6A and ST19A, data on the three STs were 
analyzed separately and shared with the WG. In the PCV13 sites, the IRR for both ST6A and ST19A in 
adults showed a decline after PCV13 use in childhood. In the PCV10 site, The IRR for ST6A declined 
whereas it increased for ST19A in adults following PCV10 use in childhood. ST3 increased or did not 
change significantly among adults in sites using PCV10 or PCV13 in childhood programmes. 


The incidence of non-vaccine type (NVT) IPD among adults ≥ 65 years increased in both the PCV10 and 
PCV13 sites though the magnitude of the increase varied between sites, with multiple sites not showing 
a significant increase over the pre-any PCV period. 


The incidence of IPD caused by the non-PCV13 STs that are contained in PPV23 also increased in both 
PCV10 and PCV13 using sites, though the magnitude of increase varied between sites. 


The indirect effects of childhood PCV programmes on overall IPD incidence in adults ≥ 65 years was 
heterogenous, with some sites showing a significant decline in IPD and others showing no change. There 
was no evidence of net increase in IPD, though the incidence of NVT IPD continues to increase in several 
sites. 


Further analyses planned 


There are plans to refine the analytic model further, to account for vaccination uptake and pre-PCV ST 
distribution, include 3 additional datasets, and finalize global IRRs. Stratified analyses by age (50-64, 65-
74, 75-84 and ≥ 85 years), by clinical syndrome, and an analysis of specific NVTs of interest are also 
planned. 


A major limitation of the current analyses is the lack of robust data from LMICs, countries without 
booster dose schedules, and the relative lack of data from PCV10 using sites. 
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Additional analysis of available data on indirect effect of childhood PCV programmes on IPD 


incidence in LMICs and indigenous populations. 


 
In response to the request from the WG, additional analyses were conducted on data from LMICs and 
high burden indigenous populations. Since data from those ≥ 65 years in LMICs were considered 
insufficient, the analysis was extended to include those 18-49 years of age and those ≥ 50 years. 


Data were available for both age strata, i.e. 18-49 years and ≥ 50 years, from 2 upper-middle-income 
countries (UMICs), one low income country, and indigenous populations in 3 HICs. Additionally, data 
from the age group 18-49 years only was available from four additional LMIC sites. It was noted that in 
most of the LMIC sites, there was no prior PCV7 use and most used a schedule without a booster dose of 
PCV. 


In the two countries where data were available for those ≥ 65 years of age, expanding the age from ≥ 65 
years to ≥ 50 years showed similar trends and did not change the conclusions. However, the trends in 
those 18-49 years differed from trends among older adults. 


In all sites, the declining incidence in VT-IPD was consistent with the findings from those ≥ 65 years in 
HICs. An increase in the incidence of NVT-IPD was observed in most sites, although the magnitude of the 
increase varied; there was an unexplained decrease in NVT-IPD observed in one site. There was either 
no change or a net decline in overall IPD incidence at all sites, consistent with the findings among adults 
≥ 65 years in HICs.  


For the four additional sites with data from adults ≥ 18 years in LMICs and indigenous populations, a 
decline in VT-IPD was observed across all sites, consistent with the indirect effects observed in those ≥ 
65 years in HICs. There was heterogeneity in the trends with NVT-IPD. 


Working Group Discussions 
The WG discussion noted that there was reasonable consistency in the observed indirect effects across 
the sites and that PCV10 and PCV13 had similar effects on the STs contained in them. Additional analysis 
provided by PSERENADE reaffirmed that PCV10 did not provide indirect protection against ST19A IPD. 
However, indirect protection against ST6A IPD was observed.  


The lack of data from LMICs was a concern since WHO recommendations are primarily used in these 
countries to inform local decisions and because in LMICs indirect protection may be substantially less 
due toa combination of factors including lower vaccine coverage, a higher infection pressure and 
different vaccine schedules. Two specific issues were discussed by the WG: 


(i) Use of data bridging to estimate indirect effects in older adults in LMICs 


It was felt that despite the lack of empirical data on the indirect effects of childhood PCV among older 
adults in LMICs, it may be possible to bridge from the HICs if suitable proxies for force of infection could 
be found and data rates of VT disease persisting in children in LMICs were available. Alternate 
approaches for bridging included assessing impact of different outcomes, e.g. nasopharyngeal carriage, 
or on different age groups. Since the previous assessment of serotype replacement (mainly from HIC 
settings) indicated that the indirect effects do not seem to vary between different age groups [27], the 
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other option would be to examine the data on indirect effects in HIV-uninfected individuals > 15 years of 
age.  


These data are available from several LMICs and were analyzed. The WG noted the lack of data from 
Asia. The data in adults ≥50 years from LMICs appeared reasonably consistent with those from adults ≥ 
65 years in HICs. The one unexplained finding was the decline in incidence on NVT-IPD observed at one 
site. Declining quality of surveillance or increasing use of HAART were possible explanations for this 
phenomenon. It was noted, however, that in a similar site with more sustained surveillance quality, the 
incidence of NVT-IPD is quite low. However, data on number of subjects enrolled and other surveillance 
quality indicators would need to be carefully examined to assess whether surveillance quality is a 
contributing factor. 


(ii) The potential effect of population mixing patterns on indirect effects. 


The second issue discussed in relation to the indirect effects in LMICs was on the differences in mixing 
patterns. It was acknowledged that mixing patterns in LMICs may be different from the HICs from whom 
data were available. Available data from LMICs will need to be examined to assess whether and to what 
extent they may differ from HICs. There was no consensus on whether mixing patterns would have a 
large influence on indirect effects. A recent publication that examined mixing patterns concluded that 
the age groups that drive transmission were mainly pre-school children in most settings, though in some 
settings school age children are a significant source of transmission. [28]  


Changes in serotype distribution among adults > 50 years 
This analysis describes the serotype distribution of IPD among adults ≥ 50 years of age in populations 
with prolonged use and high coverage with PCV10/13 in their childhood immunization programmes. The 
specific questions addressed in the analysis were: 


1. What proportion of STs among adults were those included in PCV10, PCV13, and PPV23, 
respectively; and 


2. What proportion of STs are included in PCV products under development, i.e. PCV15, PCV20 and 
PCV24? 


Methods 
The first step in the analysis was to define the post-PCV10/13 period, i.e. the number of years following 
the introduction PCV10 or PCV13 in children when the ST distribution among adults has stabilized. This 
was done based on the time period following childhood immunization when the incidence of PCV10/13 
STs and serotype distribution patterns stabilized following PCV use in children. 


The multinomial Dirichlet regression model was used to predict the probabilities of IPD caused by each 
serotype (or group of serotypes) that sum to 1. The model weighs each site differently based on its 
sample size and the level of heterogeneity in distributions between sites. In conditions of wide 
heterogeneity, sites were weighted more similarly to each other, preventing large sites from 
overshadowing small sites. In conditions of low heterogeneity, sites were weighted more closely 
proportional to their sample size. The model yields different predicted distributions per stratification of 
sites, based on the following covariates: (1) distribution for PCV10 versus PCV13 in childhood 
immunization programmes; and (2) distribution for age groups 50-64, 65-74, 75-84 and ≥ 85 years, 
respectively. 
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Results 


Definition of the post-PCV10/13 period 


After 7 or more years of PCV10 or PCV13 use in infant immunization programmes with uptake > 70% in 
the 3 prior years, the incidence of VT IPD in adults stabilizes, though the incidence of NVT IPD remains 
dynamic. Similarly, after ≥ 7 years of PCV10/13 in children with uptake >70% in the 3 preceding years, no 
meaningful changes in ST distribution in adults were noted in the sites providing data. Hence ≥ 7 years 


was defined as the “post PCV10/13 period”, provided vaccination uptake was > 70% in children in the 3 
years prior to this cut-off point.  


Availability of eligible data 


Seventy-six sites in 49 countries provided data for the ST distribution analysis. Sites with concurrent 
PCV10 and PCV13 use, overlap in surveillance catchment areas, with only paediatric data, with only 
post-PCV10/13 data for < 7 years, and with fewer than 20 eligible cases per year were excluded. Thirty 
sites (24 using PCV13 and 6 using PCV10) were eligible for the final analysis. Of the 30 sites that had 
eligible data, none were in LMICs. Most (21/30) were in Europe or North America. All, but one, used 
schedules with a booster dose for childhood immunization. Most (25/30) used PCV7 before switching to 
PCV10 or 13. All but two had adult pneumococcal vaccination programmes, though most reported low 
coverage. 


Proportion of IPD in adults due to PCV10 and PCV13 STs 


In both the PCV10 and PCV13 using sites, the majority of IPD was caused by the non-PCV13 STs (Figure 
9). While the proportion of PCV13 STs causing IPD in adults in PCV13 using sites was higher than the 
PCV10 STs in the PCV10 using sites (~30% vs ~15%), when ST3 cases were excluded the remaining 
proportions were similar (~15%).


 


Figure 9. Proportion of adult IPD caused by PCV10 and PCV13 STs  
(Note: Results are preliminary) 
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Heterogeneity in ST distribution across sites was assessed by examining the proportion of PCV10 and 
PCV13 STs in older adults in the PCV10 and PCV13 using sites, respectively. 


The proportion of PCV10 STs in adults in PCV10 using sites ranged from 8 to 20% (global estimate ~15%), 
while the proportion of PCV13 STs in adults in PCV13 sites ranged from 15% to 42% (global estimate 
~30%). There was no meaningful difference in distribution of PCV10 STs in the two PCV10 using sites 
that did not have adult PCV/PPV programmes compared to those who did. 


There was no difference in the proportion of IPD caused by PCV10/13 STs by age strata when data from 
all sites were combined (Figure 10). While there was heterogeneity between sites, the within site 
distribution was similar across the different age strata. 


 


 


 


Figure 10. Proportion of adult IPD caused by PCV10, PCV13 and PPV23 serotypes, by age strata  
(Note: Results are preliminary) 
 


Proportion of IPD in adults due to PPV23 STs 
In both PCV10 and PCV13 using sites, the proportion of IPD caused by PPV23 STs was over 70% (Figure 
11). There was less heterogeneity in the proportion of IPD caused by PPV23 STs across sites with the 
proportion ranging from 61% to 78% in the PCV13 sites and from 65% to 83% in the PCV10 using sites. 
Again, there was no meaningful difference in the proportions of PPV23 STs in the two PCV10 sites 
without adult pneumococcal vaccination programmes, compared to those sites with adult vaccination. 


 


PCV10-type PCV13-type PPV23-type 
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Figure 11. Proportion of adult IPD caused by PPV23 STs  
(Note: Results are preliminary) 
 


Unlike the PCV10/13 STs, the proportion of IPD cases due to the PPV23 STs declined with increasing age; 
the lowest proportion was in those ≥ 85 years (Figure 10). It was hypothesized that the effect could 
possibly be due to the higher vaccine uptake with PPV23 in the older age strata; the lack of a similar 
effect for PCV10 and PCV13 STs is explained by the indirect effects of PCV use in children. While there 
was variability in the proportion of PPV23 STs across sites, the proportion was lowest in the highest age 
strata in most sites, though the difference in the proportions across the age strata was heterogenous 
between sites. 


Proportion of IPD in adults due to STs in new PCV formulations The proportion of remaining IPD 
that is due to the STs included in the new PCV formulations under development (PCV15, PCV20 and 
PCV24) is shown in Figure 12.  


The proportion of IPD caused by PCV15 STs differs between the PCV10 versus PCV13 using sites (51% 
versus 37%). However, the proportions due to the PCV20 STs and PCV24 STs were relatively similar to 
one another.  


The proportion of IPD due to PCV15 STs did not vary across age strata whereas those due to PCV20, 
PCV24 and PPV23 decline with age. This pattern was also observed within sites. 
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Figure 12. Proportion of adult IPD caused by STs in vaccines under development (PCV15, PCV20 and 


PCV24)  
(Note: Results are preliminary) 
 


The distribution of individual STs causing IPD in adults ≥ 50 years in populations with PCV10 or PCV13 
use in children is shown in Figure 13. 


ST3 accounted for a high proportion of IPD in both PCV10 and PCV13 using sites, whereas ST19A was the 
commonest ST causing IPD in PCV10 using sites. ST6C was more prevalent in the PCV10 sites, compared 
to the PCV13 sites, possibly due to the cross-protection provided by the inclusion of ST6A in PCV13. 


In the PCV13 sites, 80% of IPD was caused by 18 STs while in the PCV10 sites 80% of IPD was caused by 
17 STs. Most of those serotypes are included in PPV23 (Figure 13).  


When the distribution of individual STs were stratified by age, it was noted that the proportion of 
certain PPV23 STs, notably ST8, ST9N and ST12F declined with increasing age, a finding that supported 
the hypothesis that the effect of age on distribution of PPV23 STs was due to the greater likelihood of 
those in the older age strata having received PPV23. This phenomenon was not noted in STs not 
included in PPV23. 
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Figure 13. Distribution of serotypes causing adult IPD in populations with mature PCV10/13 


programmes  
(Note: Results are preliminary) 
 


The results of the STs causing IPD in adults ≥ 50 years in populations using PCV10 or PCV13 for 7 or more 
years are summarized in Table 9. 


 PCV10 sites (n=6) PCV13 sites (n=24) 


Current products 


% PCV10 type IPD 15% (11% - 17%) 9% (8% - 10%) 
% PCV13 type IPD 44% (38% - 48%) 30% (27% - 32%) 


% PPV23 type IPD 74% (69% - 78%) 71% (70% - 73%) 


Unlicensed products 
% PCV15 type IPD 51% (45% - 54%) 37% (34% - 43%) 
% PCV20 type IPD 68% (63% - 73%) 63% (61% - 65%) 
% PCV24 type IPD 75% (70% - 79%) 72% (70% - 73%) 


Top 10 STs (cumulative % IPD) 19A, 3, 8, 22F, 6C,  
9N, 7F, 23A, 4, 12F 
(65%) 


3, 8, 22F, 9N, 19A,  
12F, 15A, 11A, 23A, 
10A 
(61%) 


PPV23-non-PCV13 type STs* causing ≥3% IPD 
(Cumulative %IPD) 
 


8, 22F, 9N, 12F  
(21%) 


8, 22F, 9N, 12F, 11A  
(31%) 


Non-PPV23 type STs* causing >2% IPD 
(Cumulative %IPD) 


6C, 23A, 23B, 15A  
(14%) 


15A, 23A, 6C, 23B, 16F 
(15%) 


Table 9. ST distribution of IPD in the adults ≥ 50 years after 7 or more years of PCV10/13 use in 


childhood immunization programmes  
(Note: Results are preliminary) 
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Limitations 
The analysis had similar limitations to the incidence analysis in that most of the data came from HICs 
and UMICs that have childhood immunization schedules that include a booster dose and most of which 
have adult pneumococcal vaccination programmes. 


 


Additional analysis of serotype distribution in adults ≥18 years of age in low- and middle-


income countries 
In response to the request from the WG  for additional data from LMICs, available data on the serotype 
distribution in IPD among adults 18 to 49 years from surveillance sites in LMICs were included to 
conduct an analysis in adults ≥ 18 years of age. Data from six additional sites not included in the 
previous analysis were included to assess serotype distribution. Most of these additional sites had low 
case counts.  


In PCV13 using sites, the proportion of PCV7-type IPD was similar between LMICs and HICs following 7 or 
more years of PCV13 use in children. The proportion of PCV10- and PCV13-type IPD was similar or higher 
in LMICs than in most HICs. However, the proportion of PPV23-type IPD was generally lower in LMICs 
than in most HICs. These patterns were similar in PCV10 using sites, although only one UMIC had 
enough cases for comparison and PCV-type IPD was similar to most HICs. 


At many sites, adults ≥ 50 years had a similar or lower proportion of PCV7-type IPD than younger adults 
(18-49 years). This difference is greater for the proportion PCV10-type IPD, but more heterogeneous for 
PCV13-type IPD. At most sites, older adults (≥ 50 years) had a lower proportion of PPV23-type IPD than 
younger adults (18-49 years).  


There was some variability in the rank order of the top serotypes among LMICs and indigenous sites 
when compared to the modelled distribution for HICs, but these were generally the same both among 
PCV13 sites (ST3, ST8, ST33F, ST9N, and ST19A) and among PCV10 sites (ST19A, ST3, ST8, ST12F, and 
ST6C).  


In summary, adults in LMICs where PCV was used in children for 7 or more years tended to have a higher 
proportion of PCV10 and PCV13 STs than many HICs, but within the uncertainty bounds of the HICs. The 
proportion of IPD due to PPV23 STs was lower in LMICs than most HIC sites. While there was some 
variability in rank order, the same STs featured among the top 10 across sites and in comparison, to the 
HICs.  The serotype distribution among younger adults (18-49 years) may not reflect the experience of 
older adults (≥ 50 years) as there are differences in serotype distribution between these age groups.  


Working Group discussions 
The WG noted that the presentations provided a good overview on ST prevalence post PCV use. The 
importance of ST3 in the causation of IPD in older adults came across quite strongly in the data and it 
was felt that it may be appropriate to treat it as NVT. The proportion of the PPV23 STs were relatively 
similar in the PCV10 and PCV13 sites, suggesting that there was not much of a difference between the 
indirect effects of the two vaccines. The WG discussions focused on three issues summarized below. 
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(i) Options for addressing the residual pneumococcal disease burden in older adults 


It was noted that since only  ~15% IPD in older adults in settings with mature childhood PCV 
programmes were due to PCV10/13 STs (considering ST3 to be an NVT) PCV13 is not likely to have a big 
impact through direct protection. It was noted, however, that the Community-Acquired Pneumonia 
Immunization Trial in Adults (CAPiTA) study showed VE of 50-60% against ST3 pneumonia, suggesting  
direct protection against ST3 CAP in adults, but not in IPD.[29] It was also noted while no direct 
protection of PPV23 was noted against ST3 IPD in England and Wales, the study by Suzuki et al in Japan, 
showed evidence of direct protection from PPV23 against non-bacteraemic ST3 pneumonia.[8] The 
finding of direct protection of both PCV13 and PPV23 for non-bacteraemic pneumonia was an 
interesting and notable finding.  


It was noted that in the United States, no direct impact of PCV13 or PPV23 on IPD was observed. A case 
control analysis in the US also failed to show evidence of effectiveness of either vaccine against ST3 IPD 
in older adults at a population level. The reason for lack of impact following PPV23 in older adults, 
despite evidence of vaccine effectiveness, may be related to the relatively short duration of protection 
of this vaccine and the increased risk of disease with increasing age. With PCV13, where longer duration 
of protection was demonstrated in the CAPiTA trial, the lack of direct impact in the US was mainly due to 
persisting ST3 disease.  


Based on the data presented, it was felt that if the higher valency PCVs (15, 20 and 24) are likely to have 
an impact in reducing the residual burden of pneumococcal disease in older adults since they are likely 
to provide more durable protection, as is the case with lower valency PCVs, and cover additional 
serotypes. 


An alternate approach that was discussed was the use of a higher valency PCV in children, that may lead 
to similarly large indirect effects as observed with PCV10 and 13 in adults. The direct and indirect effects 
of higher valency PCV in children may have a greater overall benefit considering the ST coverage of 
PCV10 and 13 was lower in many LMICs compared to the upper-middle and high income countries 
combined with the fact that it may be easier to achieve high uptake in children in LMICs than in older 
adults. Experience in the US is that protecting adults through indirect protection via childhood 
vaccination is a better approach than through direct protection via vaccination. 


(ii) Declining proportion of PPV23 STs in older age groups 


The decline in PPV23 STs with increasing age was discussed. The PSERENADE group suggested that this 
could be due to PPV23 use assuming that the probability of being vaccinated might increase with age. 
This was supported by the notable decline in certain PPV23 STs, such as ST8, ST9N and ST12F and the 
lack of a noticeable effect on other STs that were not included in PPV23. However, an alternate 
explanation proposed that this effect could be because older adults may be becoming more susceptible 
to less invasive STs that are not causing disease in the younger age groups, a phenomenon also observed 
in HIV-infected individuals. Hence, replacement by less invasive STs may lead to a decline in the 
proportion of IPD due to vaccine STs even though the number of cases may not be lower. This is also 
supported by the observations in England and Wales where PPV23 did not appear to have any 
discernible impact on rates of IPD in older adults in the post-PCV13 period. The benefit from PCV use in 
children is offset by the increase in non-PCV13 STs, which occurred despite reasonably high coverage 
with PPV23 (Figure 14).[30] The PSERENADE change in incidence analyses showed no change or 
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decreasing overall IPD incidence relative to the PCV-naïve period; analyses of the incremental benefit of 
PCV10 and PCV13 over PCV7 are planned. 


 


Figure 14. IPD incidence in England and Wales in adults ≥ 65 years 


Source : Ladhani et al. Lancet Infect Dis 18(4) : 441-451.[31]) 


 


Working Group Conclusions 


Indirect effects of infant immunization programmes on IPD in adults ≥ 65 years 
• A substantial indirect effect was observed for any serotype with demonstrated effectiveness in 


children under 5 years, i.e. the PCV7 serotypes (STs) plus STs 1,5,7F in the PCV10 sites as well as 6A 
and 19A for PCV13 sites. 


• The incidence of non-vaccine-type (NVT IPD) increased in most PCV10 and PCV13 sites, but there 
was heterogeneity in the magnitude of increase. In most sites the NVTs are trending upwards in the 
most recent years.  


• The overall impact of IPD shows net decreases in some sites and no change from baseline in others; 
there is currently no evidence of net IPD increase, though this may change if the increasing trends in 
incidence of non-vaccine type IPD (NVT IPD) continue. Data on indirect effects stratified by the 
vaccination schedule were not available for review and the reasons for higher indirect effects and 
less serotype replacement observed in the United States compared to other countries are not 
known. 


• Data from LMICs in adults ≥ 65 years was limited. From first principles, it would be expected that 
higher transmission intensity in LMICs would result in indirect effects from infant immunisation 
being less pronounced, especially if vaccine coverage is low. Available data from LMIC adults ≥ 50 
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years suggest that the trends are consistent with those observed in adults ≥ 65 years in HICs. A 
greater increase in NVT IPD was observed in one Upper Middle-Income Country (UMIC) among 
those ≥ 50 years compared to those 18-49 years. There was heterogeneity in the magnitude of 
change in other sites with some sites showing a decline in NVT-IPD among those 18-49 years. Hence, 
caution should be maintained in extrapolating data from those ≥ 18 y which cannot be stratified into 
finer age groups. 


 


Serotype distribution of IPD among adults ≥ 50 years in the post PCV10/13 period. 
• In settings with mature childhood PCV programmes, about 15% of IPD in older adults is caused by 


PCV10 STs in PCV10 sites and by PCV13 STs (excluding ST3) in PCV13 sites, with an additional 14% 
being due to ST3 in both. 


• IPD due to STs in PPV23, and the unlicensed PCV24, account for more than 70% of IPD in adults ≥ 50 
years while STs in the unlicensed PCV20 account for over 60%. Thus, effective PPV and PCVs would 
provide direct protection against most current STs in adults ≥ 50 years. 


• Available data suggest that the top serotypes in LMICs and indigenous populations in HICs following 
7 or more years of PCV10/13 use in children are similar to those observed in HICs, though the 
proportion of PPV23 STs appeared to be lower in LMIC compared to HIC sites. However, the data 
from LMICs are limited and capacity to conduct high-quality surveillance at least in a subset of 
representative countries should be strengthened. 


• In light of newer higher valency PCVs becoming available in the near future, further discussion on 
the relative merits of their use in children and adults will be needed when data on the direct and 
indirect clinical effects of these vaccines becomes available. 
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3. Immunogenicity, efficacy, effectiveness, and impact of 


pneumococcal vaccination of older adults. 
This section summarizes available data on the immunogenicity, efficacy, effectiveness, and impact of 
pneumococcal vaccines in adults ≥ 50 and covers the following issues: 


1. The immunogenicity (by age of vaccination) and duration of antibody persistence following 
vaccination with PCV13 and PPV23 


2. Immunogenicity following sequential schedules of PCV followed by PPV, compared to PCV or 
PPV alone.  


3. Efficacy and effectiveness of PCV13 and PPV23. 
4. Duration of protection 
5. Optimal age for vaccination. 


 


3.1 Immunogenicity of PCV13 and PPV23 
David Goldblatt, Institute of Child Health, London & Maria D. Knoll, Johns Hopkins University, Baltimore 


Immune responses to PCV13 and PPV23 in older adults were assessed in a structured literature review. 
Since unimmunized older adults may have high levels of binding antibody but low opsonizing antibodies 
(OPA), data on both total antibody and OPA were analyzed. It is important to note that antibodies 
induced by vaccination are only one part of the overall immune defence against pneumococcal 
infection. Protection after immunization also depends on phagocytic cells and complement activity, both 
of which decline with increasing age. Hence, in older adults, high levels of antibody alone may not be 
sufficient for protection. Correlates for protection have not been established in older adults. 


The structured literature review aimed to determine the optimal age for vaccination of older adults, by 
assessing immunogenicity, as measured by total IgG and OPA, 1 month after immunization and the 
persistence of antibody ≥ 12 months post vaccination. 


Methods 
Studies were identified through a literature search using PubMed for relevant articles published from 
January 2000 to November 2019. The search terms used were: [(pneumococcal vaccine or 13-valent or 
10-valent) AND (immunogenicity OR hypo responsiveness)], either filtered for “Clinical Trial” or 
“Review” article and filtered for “adult”. Citations in the reports from relevant clinical trials and review 
articles were searched for additional studies. In addition, the clinical trial registry “Clinicaltrials.gov” was 
also searched for any studies that may have been missed in the PubMed search. 


Inclusion criteria 
All studies with immunogenicity data from immunocompetent adults ≥ 50 years of age, including frail 
older adults, were included. The vaccines evaluated included PPV23, PCV7, PCV13, PCV15 and PCV20; 
there were no studies of PCV10 in adults ≥ 50 years. Adults who received influenza or herpes zoster 
vaccine or those with a prior history of PPV23 were also included. 
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Exclusion criteria 
Studies prior to the year 2000 using outdated laboratory methods (those using methods prior to the 
establishment of the standardized WHO-recommended methods) and those in subjects with HIV, bone 
marrow transplant recipients, those with rheumatoid arthritis or autoimmune disorders were excluded.  


Analysis 
Data on Geometric Mean Concentrations (GMC) or Geometric Mean Titres (GMT) and Geometric Mean 
Fold Response (GMFR) were abstracted, stratified by age at immunization and time since vaccination. 
Data on eight representative serotypes (1, 3, 4, 6B, 14, 19A, 19F and 23F) were analyzed. Studies with 
data for more than one age group were classified as Grade 1 and those with data on only a single age 
group were classified as Grade 2. A meta-analysis of the data is planned, though was not available for 
the WG review. 


Results 
A total of 44 studies were included in the analysis. The number of study arms with data at 1-month post-
vaccination was 5 with Grade 1 data for OPA, 6 with Grade 1 data for total IgG and 49 with Grade 2 data 
for total IgG. For LMICs, data were only available from India, Mexico, and Brazil (1 study each: two 
PCV13 and one PPV23). The distribution of data by age and product are shown in Figure 15. 


 


Figure 15. Distribution of studies by age and product. 


Antibody response by age 1-month post-vaccination 


OPA response (GMT) by age 1-month post-vaccination 


There was greater between-study variability in GMT than in GMT by age within individual studies. 
Nevertheless, there appeared to be a uniform trend towards lower GMT by age at vaccination in all 
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studies, especially in those vaccinated at ≥75 years of age, although the 95% confidence limits for GMTs 
in different age groups overlapped in the Grade 1 studies. The OPA responses against serotype 1 are 
shown in Figure 16 to illustrate this; other serotypes were similar. Results from Grade 2 studies were too 
heterogenous to draw meaningful conclusions. 


 


 


Figure 16. OPA response (GMT) by age of vaccination for serotype 1 (the connected dots in colour 
represent the Grade 1 studies, the unconnected symbols in grey, the Grade 2 studies) 


IgG response (GMC) 1-month post-vaccination by age at vaccination 


The IgG response showed similar trends as with the OPA, with between study variability greater than 
within study variability by age and overlapping confidence limits for GMCs in different age groups in the 
grade 1 studies.  


GMFR by age pre- to 1-month post-vaccination 


For OPA there were only two studies. While there were declines in GFMR by age for some serotypes, 
these changes in GFMR were inconsistent between studies. For example, for some serotypes one study 
showed a declining trend in GFMR by age while the other showed no change or an increasing GFMR with 
age; for certain serotypes the difference in GFMR between the two studies was quite large. 


For IgG responses, there was no significant difference in GFMR by age at vaccination. 


Persistence of antibody ≥ 2 years after vaccination 
Data on the percent reduction in OPA GMT and IgG GMC relative to the levels 1-month post-vaccination, 
were reported in only two studies for OPA ≥2 years post-vaccination, one Grade 1 and one Grade 2 but 
data for IgG persistence were available from 8 studies, 5 Grade 1 and 3 Grade 2 for ≥2 years post-
vaccination (Table 10). 
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Endpoint Number of study-arms ≥2 years post-
immunization 


Grade 1 Grade 2 
OPA GMT 1 (1) 1 


% Reduction* 1 (1) 0 
IgG GMC 5 (3) 3 (2) 


% Reduction 5 (3) 3 (2) 
Table 10. Availability of data on antibody persistence. 


*compared to 1-month post-vaccination 


For OPA, though antibody levels were lower at 12 months and 24 months post-vaccination compared to 
1-month post-vaccination, there was no evidence of an accelerated decay in antibody levels by age at 
vaccination. The per cent reduction of antibody at 12 months and 24 months post vaccination compared 
to 1-month post vaccination were similar across age groups. For IgG, the between study variability was 
again greater than within study age effects and no consistent effect of age on decay of antibody levels 
was observed. 


3.2 Sequential vaccination 
Tamara Pilishvilli, Centers for Disease Control and Prevention, Atlanta 


The analysis aimed to: (i) determine the immune response to sequential vaccination with PCV followed 
by PPV, as compared to either vaccine given alone, among healthy adults ≥ 50 years of age; and (ii) to 
evaluate the data for the optimal interval between the sequential doses.  


Methods 
The review leveraged the systematic review conducted by Goldblatt and Knoll (section 3.1), which 
included a PubMed search for studies published between Jan 2000 and November 2019 and studies 
available in the Clinical Trials registry (Clinicaltrials.gov, April 22, 2020). In addition, the results were 
compared to a similar systematic review done for the US Advisory Committee on Immunization Practices 
(ACIP) in 2018 to identify relevant studies.  


Studies conducted in immunocompetent adults ≥ 50 years of age were eligible for inclusion. Studies 
where adults were co-vaccinated with influenza or herpes zoster vaccine were also eligible for inclusion. 
All studies with sequential vaccination of PCV and PPV were selected for analysis. 


Immunogenicity data (GMCs/GMTs and GMFR) for serotypes common between PCV and PPV were 
analyzed. Results post-sequential vaccination were limited to groups where PCV was followed by PPV. A 
descriptive analysis of the data was conducted; no meta-analysis of the data was performed. 


Results 
Data from eight RCTs were included in the analysis.[32-39] The characteristics of these studies are 
summarized in Table 11. 
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Author, year of 
publication 


Vaccines Country Study arms Dose 
interval 


Ab measurement 
(time post each dose) 


Ages 


De Roux, 2008 PCV7 
PPV23 


Germany PCV7, PCV7 
PCV7, PPV 
PPV, PCV7 


12 mo. ~1 mo. 70+ 


Goldblatt, 2009 PCV7 
PPV23 


UK PCV7, PCV7 
PCV7, PPV 
PPV 
PCV7 


6 mo. 4-6 wks. 50-80 


Miernyk, 2009 PCV7 
PPV23 


US 
(Alaska) 


PPV 
PCV7, PPV 
PCV7, PPV 


 
2mo 
6 mo. 


 
2 mo. 


55-70 


Lazarus, 2011 PCV7 
PPV23 


UK PPV, PCV7, 
PPV 
PCV7, PPV, 
PCV7 
PCV7, PCV7, 
PPV 


6 mo. 1 mo. 50-70 


Macintyre, 2014 PCV7 
PPV23 


Australia PPV 
PCV7, PCV7 


 
6 mo. 


 
6 mo. 


60+ 


Greenberg, 2014 PCV13 
PPV23 


US PCV13, PCV13 
PCV13, PPV 
PPV, PCV13 


 
12 mo. 


 
1 mo. 


60-64 


Juergens, 2014 PCV13 
PPV23 


South 
Africa 


PCV13, AlPO4 
PPV 
PCV13, PCV13 
PCV13, PPV 
PCV13, PPV, 
PPV 


 
12 mo. 


 
1 mo. 


65+ 


Jackson, 2013 PCV13 
PPV23 


US PCV13, PCV13 
PCV13, PPV 
PPV, PPV 
PCV13, PCV13 


 
4 y 


 
1 mo. 


60-64 


Table 11. Characteristics of the included studies (n=8) 


Comparison of PCV versus sequential PCV-PPV schedule 
Two out of five studies did not show a difference in IgG GMCs for any serotypes measured between the 
two schedules.[32, 34-36] One study each showed a higher IgG GMC in the sequential schedule 
compared to the PCV only schedule for serotypes 4[34] and 6B [33], respectively. Two studies showed 
higher IgG GMC for ST19F in the sequential schedule compared to the PCV only schedule.[33, 40] 


The results of the OPA GMTs varied across the six studies included for this comparison, with some 
studies showing higher GMTs for certain serotypes with the sequential schedule, while others showed 
higher GMTs with the PCV alone schedule (Figure 17). 
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Figure 17. OPA GMTs in PCV and PCV-PPV schedules.    


Comparison of PPV versus sequential PCV-PPV schedule 
Four out of five studies showed no difference in the IgG GMCs between the two schedules for the 
serotypes assessed.[33-36] One study showed that the IgG GMCs were higher with the sequential 
schedule compared to the PPV schedule for ST19F and ST23F.[32] 


The OPA GMTs were higher for each serotype with the sequential PCV-PPV schedule in at least one 
study (Figure 18), 5 studies showed higher GMT for ST23F (out of 5 studies with this schedule 
comparison for serotype 23F), 4/6 studies for ST 19F and  3/6 studies showed higher GMTs for ST3, ST5, 
ST6B, and ST9V with the sequential schedule (Figure 18). None of the studies showed a lower response 
for any serotype with the sequential schedule compared to PPV alone. 
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Figure 18. OPA GMTs in PPV and PCV-PPV schedules. 


Optimal intervals between doses in a sequential schedule 
None of the individual studies were designed to assess the optimal interval between doses in a 
sequential schedule. One study that had an interval of 4 years between the sequential doses [39] 
showed a higher OPA GMT for some serotypes following a sequential schedule compared to another 
study that had a one year interval.[37] However, the study with a 4 year interval showed a lower GMT 
for ST4 and ST9V with a sequential schedule following PCV alone.[39] 


Working Group discussion 
The question that was being addressed in the analysis is difficult to answer based on evaluation of the 
immunogenicity data alone since the link between efficacy and immunogenicity in adults is not well 
understood. Based on the available immunogenicity data alone, there did not appear to be an 
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immunological advantage of a follow up dose of PPV over a schedule with PCV alone for the serotypes 
common to both vaccines. A sequential regimen did not result in lower immune response compared to 
PPV alone and the response was superior for some serotypes, which is consistent with a priming effect 
of PCV for subsequent vaccination for the common serotypes. Without an understanding of the 
immunological correlates of protection it is difficult to draw conclusions about the added benefit of a 
sequential schedule in terms of efficacy or effectiveness based on these data. In the absence of 
compelling evidence, the use of a sequential schedule will largely be driven by the serotype coverage of 
the PCV and PPV products used. In the high-income settings, with the imminent availability of PCV20, 
the need for PPV23, either alone or in a sequential schedule, is likely to diminish.  


 


3.3 Systematic review on the vaccine efficacy/effectiveness of pneumococcal vaccines in 


older adults 
Brita Askeland Winje and Jacob Dag Berild, Norwegian Institute of Public Health 


An updated systematic review to evaluate the vaccine efficacy or effectiveness (VE) of PPV23 and PCV13 
in older adults was conducted by the Norwegian National Institute of Public Health (NIPH) in 
collaboration with the Swedish and Danish Public Health Institutes.[41] The primary objective of the 
review was to provide updated information on VE of pneumococcal vaccination in older adults for the 
prevention of invasive pneumococcal disease (IPD), vaccine type IPD (VT-IPD), Pn CAP, and vaccine type 
Pn CAP (VT-Pn CAP). A secondary objective was to assess VE by age. 


Methods  
The review built on the two most recent systematic reviews conducted with similar objectives and which 
were independent of the vaccine industry.[42, 43] Two earlier reviews, including the review that 
informed the previous WHO position paper,[44] were not considered since they included data from 
studies using a 14-valent PPV, which is no longer available. Of the two reviews used as the basis for the 
current review, one  from Belgium included PCV13 and PPV23, but was limited mainly to studies from 
Europe, [42] whereas the review from Germany updated a previous Cochrane review,[45] but was 
limited to PPV23.[43] Data from these reviews were updated with published data up to April 2019.  


The Cochrane Collaboration’s tool was used for assessing risk of bias in randomized controlled trials,[46] 
and checklists from the Ottawa Non-Randomized Studies Workshop for quality assessment of 
observational studies.[47] The GRADE criteria were used for rating the quality of evidence on outcome 
level, and the US ACIP guidelines were applied for up-or down-grading the quality of evidence. 


Results are presented as risk ratios (RR) or odds ratios (OR). Vaccine effectiveness (VE) is calculated as 
(1-adjustedOR/RR) * 100 with 95% confidence limits (CL).  


The NIPH review did not assess efficacy or effectiveness of pneumococcal vaccination against all-cause 
pneumonia. In the presentation to the WG, data from another recent review on effectiveness of PPV23 
and PCV13 against all-cause pneumonia, updated to include subsequent publications, were used 
instead;[48] because of time constraints an independent GRADE assessment was not conducted.  This 
study was critically appraised using AMSTAR II and was found to be of sufficient quality to use.[49] 
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Results 
For the evidence on VE against IPD and Pn CAP, 36 studies were identified, of which 9 were excluded 
because of overlapping populations, inadequate or unspecified randomization in RCTs, or non-eligible 
outcomes, leaving a total of 27 studies in the final analysis. These included 18 PPV23 studies (3 RCTs and 
15 observational studies) and 9 PCV13 studies (1 RCT, the CAPiTA trial, with 5 post-hoc analyses, and 3 
observational studies). The excluded studies included: 


• A large Finnish trial on PPV23, which was not considered to be a RCT since allocation was based on 
odd or even year of birth where participants were allowed to change groups on request;[50]  


• Data on VE against Pn CAP from a study by Ortqvist et al where a non-specific pneumolysin antibody 
test was used for diagnosing Pn CAP;[51] and  


• Four studies by Vila-Corcoles et al., which has overlapping populations between the four published 
studies;[52-55] for overall VE estimates, selected data from one of these four studies published in 
2009 was used.[54] 


Vaccine effectiveness of PPV23 against IPD 
Eight studies provided data on VE against all IPD. There were only 9 events in total in the 3 randomized 
controlled trials (RCTs) combined (8 in the control group and 1 in the vaccinated group, leading to a 
pooled estimate of VE of 76%, which was statistically non-significant (RR 0.24, 95% CL 0.05-1.18) (Table 
12). 


No. of studies Risk of bias VE (95% CL) Quality of evidence 


RCT 


3 No serious risk 76% (-18 to 95%) Moderate 
Observational (cohort studies) 


2 No serious risk 47% (13 to 67) Low 
Observational (case-control studies) 


3 No serious risk 43% (21 to 60) Low 
Table 12. Summary of results of VE of PPV23 against IPD 


VE estimates from two cohort studies with low risk of bias (47%) and three case control studies with low 
risk of bias (43%) were similar (Table 12). Most observational studies were restricted to subjects 
vaccinated in the previous 5 years.  


Data on VE against VT-IPD were available from two case control studies with low risk of bias and 5 
indirect cohort studies. The results are summarized in Table 13. 


No. of studies Risk of bias VE (95% CL) Quality of evidence 


Observational (case control studies) 


2 No serious risk 59% (4 to 82) Low 
Observational (indirect cohort studies) 


3 No serious risk 31% (24 to 37) Low 
Table 13. Summary of results of VE of PPV23 against VT-IPD 


It was noted that in some of the indirect cohort studies the subjects had been vaccinated more than 5 
years before the outcome event and that this may account for the lower VE estimate. 
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Vaccine effectiveness of PCV13 against IPD and VT-IPD 
Data on VE of PCV13 were mainly from the CAPiTA trial, the results of which are summarized in Table 
14. 


Outcome Per protocol Modified intention to treat 


Vacc/non-vacc VE (95% CL) Vacc/non-vacc VE (95% CL) 
IPD 27/56 52% (22 to 77) 34/66 49% (21 to 67) 
VT-IPD 7/28 75% (41 to 91) 8/33 75% (47 to 90) 


Table 14. Vaccine effectiveness of PCV13 against IPD the CAPiTA trial 


There were no published observational studies specific to PCV13 use in older adults. However, 
unpublished data from two studies cited in the recommendations of the US ACIP reported VE of 59% 
(11to 81) and 47% (4 to 71), respectively against all IPD.[56] 


Vaccine effectiveness of PPV23 against Pn CAP, all serotypes 
Past systematic reviews of VE of PPV23 against Pn CAP have drawn differing conclusions. However, no 
two reviews used the same set of eligible studies and some included data from older formulations of 
PPV with fewer serotypes (12 or 14 valent). 


The NIPH analysis of VE of PPV23 against Pn CAP of any serotype used data from two RCTs, which met 
the review’s eligibility criteria. It found a pooled VE of 64% (95% CL 35 to 80), driven mainly by one trial 
conducted in Japan in nursing home residents among whom S pneumoniae was identified as the 
aetiological agent in 51/167 (31%) cases of pneumonia.[57] This study has been excluded from a 
previous review on the grounds that it was conducted in frail subjects. However, the authors of the NIPH 
review found no flaws with the study and included the study based on the assumption that frailty would 
have led to under-estimation, rather than over-estimation of VE. Most pneumonia cases (48/51) in the 
study were non-bacteraemic, diagnosed based on a positive a urine antigen detection test (BINAX 
Now™). Sensitivity and specificity of the tests used for diagnosing Pn CAP may affect the observed VE.  


It was noted that of the two excluded RCTs, the Finnish trial (Honkanen et al) had a large sample size 
(26,925 participants) and showed no effectiveness of PPV23 (VE= -20%, 95% CL -50 to 10) against 
pneumonia in adults ≥ 65 years though it reduced the incidence of bacteraemia.[50] The Swedish study 
(Ortqvist et al) had a smaller sample size (691 participants) but also found that PPV23 was not effective 
against Pn CAP (VE = 22%, 95% CL -51 to 60).[51] Thus, the inclusion of these two studies would have 
diminished the effect size, had they been included in the analysis. 


There were 5 observational studies which estimated the VE of PPV23 against Pn CAP. A single cohort 
study found VE of 51% (95% CL 16 to 71%). Two case control studies reported very divergent results so 
pooled estimation was not attempted. One study (Kim et al), which only included non-bacteraemic 
pneumonia and had a high proportion of cases older than 70 years, found non-significant VE (10%; 95% 
CL -15 to 30),[58] whereas the other, which included bacteraemic cases, found VE of 53% (95% CL 2 to 
57).[54] Of note the study by Kim et al, reported an adjusted VE of 35% (95% CL 17.5 to 75.9) in subjects 
65 to 74 years with non-bacteraemic Pn CAP.[58]  


There were 3 test-negative case control studies that had a pooled VE of 31% (95% CE 16 to 45%). As was 
the case with VE against IPD, the lower estimates from the observational studies may reflect a longer 
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period of observation post vaccination than was the case with the RCTs. The results are summarized in 
Table 15.  


No. of studies Risk of bias VE (95% CL) Quality of evidence 


RCT 


2 No serious risk 64% (35 to 80) Moderate 
Observational (cohort studies) 


1 No serious risk 51% (16 to 71)  
Observational (case-control studies) 


2 No serious risk Range 10-53% Very low 
Observational (test negative design 


2 No serious risk 31% (16 to 45) Low 
Table 15. Vaccine effectiveness of PPV23 against Pn CAP, all serotypes. 


Vaccine effectiveness of PPV23 against VT-Pn CAP 
VE of PPV23 against VT-Pn CAP was reported in two observational studies. A case control study showed 
VE of -2 (95%CL -40 to 26).[58] However, when results were stratified by age, in those 65 to 74 years VE 
was found to be 21% (95% CL -31 to 52). When serotype 3 cases were excluded, the point estimate of VE 
further improved to 31%, though with wide CL spanning zero. A test negative study showed a VE of 33% 
(95% CL 6 to 53).[8] 


Vaccine effectiveness of PCV13 against Pneumococcal Pneumonia 
The VE of PCV13 against Pn CAP in the CAPiTA study are shown in Table 16. The point estimate of VE 
against Pn CAP in the per protocol analysis was 31% and against VT-Pn CAP was 46%. Vaccine efficacy 
against non-bacteraemic VT-Pn CAP was similar to that of overall VT-Pn CAP at 45%. There were two 
observational studies included in the analysis. One Spanish cohort study with a large sample size of over 
2 million individuals reported VE of -17% (95% CL -83 to 25).[59] Although the sample size was large, 
only 1% of the cohort was vaccinated and follow up was limited to a single year. This study was 
categorized as very low quality. Another study reported VE of 71% but included bacteraemic Pn CAP 
(95% CL 6-91) (Table 16).[60] 


 Outcome Per protocol Modified intention to treat 


No. vacc/No. 
non-vacc 


VE (95% CL) Vacc/non-vacc VE (95% CL) 


RCT - CAPiTA 


Pn CAP 100/144 31% (10-47) 135/174 22% (2 to 39) 
VT-Pn CAP 49/90 46% (22 to 63) 66/106 38% (14 to 55) 
NB Pn CAP 66/87 24% (-6 to 46) 90/109 17 (-10 to 38) 
NB VT-Pn CAP 33/60 45% (14 to 65) 43/73 41 (13 to 61) 
Observational studies 


Design No. studies No. participants aVE (95% CL) Quality 
Cohort 1 2,025,730 -17% (-83 to 25) V Low 
Test-negative 1 1376 71% (6 to 91) Low, included 


bacteraemic Pn 
CAP 


Table 16. Vaccine effectiveness of PCV 13 against Pn CAP 
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Vaccine effectiveness of PPV23 and PCV13 against all-cause community acquired pneumonia 
The VE estimates of PPV 23 against all-cause community acquired pneumonia (CAP) were mainly drawn 
from a review by Htar et al,[48] which was updated with data from studies conducted subsequently. The 
pooled VE estimate from 15 observational studies was 10% (95% CL -22 to 33). When studies assessed to 
be of lower quality were excluded, the pooled VE estimate remained low though with tighter confidence 
limits (VE=8%, 95% CL -2 to 16).  


A post-hoc analysis of the CAPiTA trial data found VE of 6.7% (95% CL -4 to 16) against hospitalized CAP 
adjudicated by a committee based on clinical plus radiologic infiltrate.[61] A review of the Centers for 
Medicare and Medicaid data for 2014-2017 presented to the US ACIP in 2019 found VE of 6-11% for 
PCV13 in adults hospitalized with pneumonia.[62]  


Vaccine effectiveness of PPV23 and PCV13 by age 
For PPV23, two case control studies found significant VE against IPD, while two found significant VE for 
Pn CAP for individuals younger than 75 years of age. On the other hand, VE was non-significant, with 
lower or negative point estimates for VE in the age groups ≥ 75 years. However, the number of cases 
declined with increasing age contributing to wide confidence limits around the point estimates.  


Data from four indirect cohort studies showed relatively similar pooled VE estimates against IPD of 33% 
(95% CL 21 to 43), 25% (95% CL 9to 38) and 28% (95% CL 15 to 39) for the age groups 65-74 years, 75-84 
years and ≥ 85 years, respectively.  


For PCV13, the original and post-hoc modelling analysis showed declining VE with increasing age of 
receipt of vaccine. When modelled, the VT-Pn CAP VE was 65% at 65 years of age, 40% at 75 years and 
0% at 85 years. 


3.4 Summary of evidence on pneumococcal vaccination in older adults in Latin America 


and the Caribbean (LAC) 
Thirty-seven countries and territories in the WHO region of the Americas have introduced PCV in their 
childhood immunization programmes. The average coverage with three doses of PCV in the region is 
~80%. Available data were analyzed to inform a decision on the use of PCV13 for older adults in the 
region. The questions addressed in the analysis were: 


• What is the current pneumococcal burden in elderly in LAC? 
• Have indirect effects from vaccinating children with PCV10 or PCV13 reduced burden among adults 


≥ 65 years in LAC? 
• How much vaccine type pneumococci are still circulating in the community? 


A critical appraisal of the literature from LAC was conducted, supplemented by interviews with relevant 
experts. Seventeen studies met the inclusion criteria, 8 of which were from Brazil. All except 2 (from 
Uruguay) were from countries using the 10-valent PCV in their infant immunization programme. 


While all the available studies reported a decline in the rates of IPD in children < 5 years of age, the 
impact on adult IPD was mixed with some studies showing a decrease and others showing an increase in 
rates. Similarly, data on the impact of PCV on the rates of adult pneumonia hospitalizations and 
pneumonia mortality were mixed. Data on pneumococcal carriage were only available from Brazil where 
PCV10 is being used. Data from a single study with prevalence of carriage in older adults before and 
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after PCV introduction showed a decrease in the prevalence of carriage of PCV10 serotypes, but an 
increase in carriage of the three additional PCV13 and non-vaccine serotypes.  


The lack of surveillance in older adults and the lack of estimation of serotype specific disease burden in 
adults was noted as a limitation. The underlying trend of increasing pneumonia and invasive disease 
rates in the elderly, likely due to the changing population structure with a higher proportion in the older 
age strata and improvements in access to healthcare in these countries, made interpretation difficult for 
the available studies. 


The data from the critical appraisal of the literature, along with other data from North America and 
Europe were discussed at an expert meeting. The meeting concluded that despite the limited data from 
LAC, the data from other regions indicated a declining risk of VT pneumococcal disease in older adults as 
a result of childhood PCV programmes. Improvements in surveillance and the conduct of carriage 
studies were recommended to support evidence-based policy decisions in the region on the use of the 
current vaccines and those likely to soon become available. 


Based on the available evidence, the regional immunization Technical Advisory Group (TAG) 
recommended that high coverage with childhood PCV be sustained because of the indirect effects in 
older adults and to strengthen surveillance for IPD in adults and  conduct carriage studies to determine 
the serotypes of pneumococci circulating in the community.[63] 


Working group discussions on VE of PPV23 and PCV 13 in older adults 
Several questions were discussed by the WG following the two presentations related to vaccine efficacy, 
effectiveness, or impact. 


(i) Does variability in methods used to diagnose pneumococcal pneumonia influence the VE 


estimates? 


It was noted that several different methods were used in different studies to diagnose non-bacteraemic 
Pn CAP and that testing methods used may affect observed VE. It was noted that studies used one or 
more sputum cultures (some studies used semi-quantitative cultures), PCR on sputum, and one of three 
different urine Antigen (Ag) tests. The urine Ag tests for evaluation of PPV23 included conventional Ag 
tests based on C-polysaccharide of pneumococcus (BINAX Now™) test while a more sensitive PCV13 
ssUAD test was used in the PCV13 studies. Antibodies in serum or plasma against pneumococcal 
polysaccharides (capsular or c-polysaccharide) or proteins (pneumolysin or Psa A) have also been used 
for diagnosis of Pn CAP. The results of the RCTs for PPV23 were mainly driven by a single study 
(Maruyama et al). A study that used the anti-pneumolysin for the diagnosis of pneumococcal pneumonia 
was excluded. [51] Inclusion of this study would have reduced the effect size and its exclusion from the 
analysis was questioned. It was explained that the decision to exclude was based on low specificity of 
the test used; the final determination to exclude was based on discussions with one of the investigators.  


 
(ii) What is the VE of PPV23 and PCV13 for non-bacteraemic pneumococcal pneumonia? 


In the CAPiTA study using PCV13, VE was demonstrated against non-bacteraemic VT Pn CAP.  


While the study by Kim et al using PPV23, for non-bacteraemic Pn CAP did not show effectiveness 
overall, the VE in those 65-74 years of age was 35% (95% CL 2 to 57). Similarly, a cohort study involving 
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27,204 adult ≥ 60 years in Spain showed VE of 48% (95% CL 8-71) against non-bacteraemic CAP in 
those vaccinated < 5 years ago.[64] The RCT in Japan (Maruyama et al) showed effectiveness, though 
only 3 of the 51 Pn CAP cases were bacteraemic.[57] Similarly, only 14 of the 419 cases in the study by 
Suzuki et al (test negative design) were bacteraemic, though a significant VE of 27.4% was observed. 
Data were not available from these two studies for a stratified analysis to assess VE in bacteraemic 
versus non-bacteraemic cases.  


 


(iii) What is the effect of PPV23 on non-PCV13 serotypes and do changes in serotype prevalence 


in older adults following PCV use in children affect the impact of PPV23 in older adults? 


Concern was expressed that the shift in serotype prevalence following childhood PCV use may 
negatively affect the impact of PPV23 in older adults if the vaccine was less effective against the non-
PCV13 serotypes it covered. The study by Suzuki et al showed a significant VE of 40.1% (95% CL 10 to 
60) against PCV13 serotypes, but a lower (non-significant) VE against the non-PCV13 serotypes in 
PPV23 (VE 12%, 95% CL -63 to 52).[8] An indirect cohort study in the UK assessed the impact of PPV23 
in 2016-17 at the time when the childhood PCV programme was considered “mature”. In this study, 
though there was a 15% decrease in overall IPD post the PPV23 campaigns, with strong decline of 
PCV13 serotypes, there was a 117% increase in the non-PCV13 serotypes contained in PPV23.[31]  


 
(iv) Does the VE of PPV23 vary between men and women? 


Two studies (Suzuki et al and Kolditz et al) found a significant VE in women but not in men.[8, 65] 
However, it was also noted that in the study by Suzuki et al, though the VE in women was higher than 
in men, a larger proportion of women had health care related infection and lobar pneumonia, both of 
which were associated with a higher VE in that study.[8] While this finding was noted, it was not clear 
what the implications to the public health use of PPV 23 would be. 


3.5 Duration of protection following pneumococcal vaccination 
Jenny Walldorf, WHO 


The available data on the duration of clinical protection following vaccination with PCV13  or PPV23 P in 
adults ≥ 50 years of age were reviewed. 


Methods 
A structured review of the published literature was conducted. Publications identified through two 
recent systematic reviews done by Blommaert et al and Berild et al were leveraged.[42, 68] In addition, 
articles published from March 2015 to June 2020 were identified through a PubMed search. 


Results 


PCV13 
Only one study reported on the duration of protection following PCV13 vaccine was identified, the 
CAPiTA trial.[69] The trial assessed protection following a single dose of PCV13 in pneumococcal naïve 
individuals ≥65 years of age. The mean duration of follow up was 3.95 years. Participants with heart or 
lung disease, asthma, diabetes mellitus, liver disease and with history of smoking or a splenectomy were 
classified as “at risk”. Other immunocompromised individuals were excluded from the trial. Two 
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published analyses reported on the duration of protection following vaccination.[70, 71] No decline in 
protection was observed up to 5 years following vaccination against VT-Pn CAP, Non-bacteraemic non-
invasive CAP (NB NI CAP) or VT-IPD (Table 17).[70] 


Clinical outcome Years since vaccination (total episodes) VE (%) 


VT-CAP 1 (34) 45.5 
≤ 2 (69) 50.0 
≤ 3 (110) 42.9 
≤ 4 (131) 44.1 
≤ 5 (139) 45.6 


NB NI CAP 1 (25) 43.8 
≤ 2 (50) 48.9 
≤ 3 (77) 36.2 
≤ 4 (88) 40.0 
≤ 5 (93) 45.0 


VT-IPD 1 (8) 66.7 
≤ 2 (15) 75.0 
≤ 3 (24) 66.7 
≤ 4 (33) 73.1 
≤ 5 (35) 75.0 


Table 17. Efficacy of PCV13 against community acquired pneumonia (CAP) 


The second post-hoc analysis from the same study showed no decline in efficacy over the 5-year study 
period in at-risk older adults, though these individuals had higher rates of CAP than those without risk 
factors.[71] 


PPV23 
The results on the duration of clinical protection are based on the studies listed in Table 18. All the 
studies were observational studies, 5 indirect cohort studies reported on protection against VT-IPD, 
while the remaining three reported on protection against CAP. 


Author, year Design Outcome Follow up time Population Age 


Andrews[72] Indirect cohort VT-IPD <2 y, 2-5y, ≥5y England & Wales ≥65y 
Gutierrez[73] Indirect cohort VT-IPD ≤5y, > 5y Spain ≥65y 
Rudnick [74] Indirect cohort VT-IPD <5y, ≥5y Canada ≥65y 
Wright[75] Indirect cohort VT-IPD <5y, 5-9y, ≥10y England ≥65y 
Djennad [31] Indirect cohort VT-IPD <2y, 2-5y, ≥5y England & Wales ≥65y 
Suzuki [8] Test-negative 


design 
CAP <2y, 2-5y, ≥5y Japan ≥65y 


Ochoa-Gondar 
[64] 


Prospective 
cohort 


CAP 3y Spain ≥60y 


Kolditz [65] Retrospective 
cohort 


CAP 5y Germany ≥60y 


Table 18. Summary of studies on protection of PPV23 against clinical disease 


The data on VE by time against IPD are summarized in Table 19. 
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Study VE (95% CL) by time since vaccination 


< 2y 2 to < 5y 5-9 y ≥ 10 y 


Andrews[72] 48 (32 to 60) 31 (3 to 36) 15 (-3 to 30) 
Wright[75] -9 (-119 to 43) 38 (-6 to 64) -21 (-137 to 35) 
Rudnick[74] 41 (20 to 57) 34 (6 to 54) 
Gutierrez[73] 45 (19 to 62) 33 (-6 to 57) 
Djennad[31] 41 (23 to 54) 34 (16 to 48) 23 (12 to 32) 


Table 19. Vaccine effectiveness of PPV23 against IPD by time from vaccination 


Two studies from England and Wales were the largest in terms of the cohorts size.[31, 72]. In both 
studies, VE against IPD declined with time since vaccination. However, in only one study was a 
statistically significant decline observed in VE between 2-5 years and ≥ 5 years after vaccination.[72] In 
the second study from England and Wales, VE declined from 41% (95% CI, 23–54) for those vaccinated 
within two years to 34% (95% CI, 16–48) for those vaccinated within 2–4 years and 23% (95% CI, 12–32) 
for those vaccinated ≥5 years previously.[31] Although the overall linear decline was not significant 
(p=0.13), the longer term decline was best fitted with the spline model which indicates an initial drop 
from about 50% to a plateau after about 5 years at 20–25%.[31] VE showed a declining trend over time 
irrespective of the age of vaccination.[31, 72] 


Study Outcome 
< 2y 2-4 y >5y 


0-1 y >1-2 y >2-3 y >3-4 y >4-5 y 


Ochoa-
Gondar[64] 


B Pn CAP 62 (-68 to 91) 53 (-145 to 91) 
NB Pn 
CAP 


48 (8 to 71) 29 (-27 to 61) 


All Pn 
CAP 


51 (16 to 71) 32 (-18 to 61) 


All Pn 25 (2 to 42) 8 (-20 to 29) 


Suzuki[8] 
Pn CAP 32 (2 to 51) 26 (--12 to 51) 0.2 (-77 to 27) 
VT-Pn 
CAP 


38 (5 to 59) 35 (-7 to 60) 26 (-56 to 65) 


Kolditz[65] All Pn -6 (2 to 
13) 


-3 (-10 
to 4) 


-7 (-13 
to -1) 


10 (5 to 
14) 


5 (0-10) NA 


Table 20. Effectiveness of PPV23 against CAP by time from vaccination 


Fewer studies that reported on the duration of protection against CAP are available and laboratory 
methods for diagnosing Pn CAP vary. A declining trend in effectiveness was observed with increasing 
time from vaccination. In two of these studies, significant VE was observed up to 5 years following 
vaccination,[64] or in the first two years following vaccination.[8] However, the number of outcome 
events were small 5 or more years after vaccination and, therefore, the 95% confidence limits around 
the VE estimates were very wide (Table 20). The study by Kolditz et al was considered to be of lower 
quality since it was a retrospective cohort study and the study outcome was all-cause pneumonia, rather 
than Pn CAP. 


Working Group Discussions 


The following issues were discussed by the WG on the duration of clinical protection. 


(i) Comparison of duration of protection following PCV versus PPV 
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While there appeared to be no waning protection up to 5 years following PCV13, for PPV23 the studies 
indicated that there may be a decline in effectiveness even 2 years following vaccination. However, it 
was noted that the PCV data came from a single trial (CAPiTA), which are based on the per protocol 
analysis where those who became immunocompromised were excluded from the analysis. This was not 
the case in the observational studies for PPV23. 


(ii) Effect of age on vaccine effectiveness 


It was noted that in one study from England and Wales higher VE was observed in those vaccinated ≥ 85 
years of age compared to those between 65 and 74 years. In England and Wales only a single dose of 
PPV23 is recommended ≥ 65 years of age, though catch up vaccination was conducted for older 
individuals.[31] Hence, some persons may have received their vaccination dose at an age closer to 85 
years and the higher observed VE may not necessarily indicate prolonged persistence of immunity. The 
reasons for the higher observed VE in those ≥ 85 years were discussed. This could be explained by the 
fact that those who survive to reach the oldest age strata may also be those who had higher and better 
vaccine responses.  


3.6 Optimal age for pneumococcal vaccination of older adults 
Deus Thindwa, Sam Clifford and Stefan Flasche, London School of Hygiene and Tropical Medicine. 


In response to a WG discussion on the optimal age for pneumococcal vaccination in older adults, an 
analysis of data was conducted to address the question on whether it is better to vaccinate early (i.e. at 
55 years of age) when the immune response may be more robust though antibody levels may wane 
leaving older adults vulnerable, or whether to vaccinate later when rates of disease are higher but the 
immune response may be less robust. 


Methods 
A cohort model was used to estimate the impact of a single dose of vaccination given at different ages 
from 55 years of age onwards on VT-IPD. Only the direct effects of vaccination in adults 55 to 100 years 
of age were considered in the analysis, i.e. no herd protection or serotype replacement was considered 
as the reduction in VT carriage following an adult vaccination programme was assumed to be negligible. 
Data from England & Wales was used to develop a case study for high-income countries (HIC) and from 
Malawi for a case study for low-income countries (LIC). Only the population demographic data were 
available from Malawi, but not on disease burden, vaccine efficacy, or waning of immunity. Hence, the 
results from Malawi need to be interpreted with caution. The burden of VT-IPD used was in the context 
of a mature childhood PCV programme in England & Wales. The observed incidence from the study by 
Djennad et al [31] in the different age strata ≥ 55 years was used to model the exponential increase in 
IPD incidence (caused by all STs, PCV13 STs and PPV23 STs) by age; the same relative change was also 
used for Malawi. Four vaccine efficacy profiles were created based on age dependent or age 
independent initial vaccine efficacy and slow or rapid decay in immunity by age.  Values for the half-life 
for protection were obtained by fitting an exponential decay model to data from the studies by Andrews 
et al [72] to represent fast waning (half-life 3.5 years) and Djennad et al [31] to represent slow waning 
(half-life 13.5 years). For PPV23, an initial efficacy of 54% from the study by Andrews et al [72] was used 
for the fast waning scenario and 42% from the study by Djennad et al [31] was used for the slow waning 
scenario. The impact was modelled either assuming no change in efficacy with age of vaccination or age 
dependant change based on the study from Djennad et al.[31] For PCV13, initial efficacy of 70% from 
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the CAPiTA study was used, with either no change with age or age dependency using the relative change 
data from the study by Djennad et al.[31] For waning immunity, the two scenarios considered were 
either no waning (instead of slow waning) or no waning for 5 years followed by exponential decay with 
3.5 years half-life. 


Results 
The relative decline in the population size of those ≥ 55 years of age was found to be relatively similar 
between England & Wales and Malawi, though the proportions of the total population ≥ 55 years were 
different between the two. The age dependency of the initial vaccine efficacy did not qualitatively 
change results. Vaccination at 55 years of age led to the highest number of total expected cases averted 
in all scenarios (Figure 19). This was most evident in the no or slow waning scenarios. With fast waning 
and no age dependency of initial VE, vaccination at an older age may have a similar impact as 
vaccinating at a younger age. Despite less favourable assumptions on the initial efficacy and the decline 
in protection over time, in England & Wales, PPV23 was shown to have a higher or similar impact as 
PCV13 on IPD in most scenarios due to the higher serotype coverage compared to PCV13. The model 
estimated that vaccination at 65 years of age with 70% uptake would result in a 5% decline in rates of 
IPD compared to no vaccination. 


 


Figure 19. Overall impact of vaccination (total expected cases averted) by age of vaccination 


The impact of age of vaccination in terms of the total expect cases averted per 1000 vaccinees is shown 
in Figure 20. 
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Figure 20. Impact of vaccination, by age, on number of expected cases averted per 1000 vaccinees 


 


In contrast to the population impact, the impact per vaccinated person was greatest when ≥ 80-year 
olds were vaccinated. If the initial VE is age dependent and waning is slow, then impact per vaccinee is 
also high in those < 60 years. Targeting 65-year olds has the lowest impact per vaccinee in most 
scenarios. 


Limitations of the analysis 
This was a preliminary analysis done in a short period of time in response to a request from the WG. It is 
primarily designed to assess optimal age of vaccination and not designed to assess overall impact or 
impact of the two available products. The analysis only assessed the impact of age of vaccination on IPD 
and no other clinical outcomes. The impact of age of vaccination in risk groups was also not considered. 


Working Group discussions 
The Working Group discussions focussed mainly on the credibility of the assumptions on age 
dependency of vaccine efficacy and the waning of immunity. 


(i) Age dependency of vaccine efficacy 


While the results of the analysis appear to be reasonable, the uncertainty ranges around the impact 
curves appear to be misleading given the uncertainties around the data regarding the age dependency 
of vaccine efficacy. It was acknowledged that the four scenarios presented come with uncertainty that 
was captured by uncertainty bounds. These data do not include the uncertainty in the age dependent 
initial VE. Since it is not known which of the four scenarios is the most reasonable, the overall 
uncertainty would include all the space between the individual scenarios. However, the aim of the 
graphs was to demonstrate the consistency between the impact estimates across the different scenarios 
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in terms of showing that the overall impact was greatest when vaccination was given earlier, i.e. at 55 
years of age. The data on the age dependency of vaccine efficacy in the study by Djennad et al was 
consistent with the findings from the immunogenicity analysis. However, it was also noted that the 
efficacy estimates, stratified by age of vaccination, 5 or more years after vaccination in the Djennad 
study were difficult to reconcile with the efficacy estimates < 5 years post-vaccination. 


(ii) Waning of immunity 


A question was raised about the credibility of the finding of a half-life of 13.5 years for the protective 
effect of vaccination from the Djennad study, while another study in the same setting (Andrews et al) 
showed a half-life of 3.5 years. It was pointed out that the slow waning of protection was also 
demonstrated in two other studies by Gutierrez et al and Rudnick et al.[73, 74] The fact that both the 
fast and slow waning scenarios showed that the impact was greatest with early vaccination was 
reassuring. 


Working Group Conclusions 
Immunogenicity of PCV13 and PPV23 


• Within each of the Grade 1 studies there was a trend in declining antibody response by age of 
vaccination; the age effect was primarily in those vaccinated ≥70 years of age. However, 
heterogeneity between studies exceeded that between age groups and the precision of estimates 
was limited, with wide confidence intervals across age groups and studies. The clinical significance of 
the observed decline is unclear. 


• Persistence of functional antibody (OPA) and IgG are similar by age of immunization for both PCV 
and PPV. 


• Given the population structure in LMICs, vaccinating adults ≥ 50 years of age may be more 
appropriate in these countries. Hence, data from immunogenicity studies from LMICs in those 50 to 
64 years of age, would be required to better define the optimal age for vaccination. 


Immune responses following sequential dosing schedules 


• Antibody response following a sequential PCV-PPV schedule is similar to that following PCV alone for 
most serotypes common between the two vaccines. 


• The sequential PCV-PPV schedule, starting with PCV, leads to similar or increased antibody 
responses for most common serotypes compared to PPV alone. 


• Data are insufficient to determine the optimal interval between doses in a sequential schedule, 
though across available studies (intervals ranging from 2 months to 3-4 years), longer intervals were 
associated with better responses for a few serotypes. 


• The clinical relevance of the differences in antibody responses is not known. 


Efficacy/ effectiveness of vaccination 


Invasive pneumococcal disease 


• The evidence supports efficacy/ effectiveness of both PPV23 and PCV13 against IPD in adults ≥ 50 
years. Though there are no head-to-head comparisons of the two vaccines, the VE estimates for 
PCV13 and PPV23 from different studies appeared to be similar.  The VE for PPV23 ranged from 43% 
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(95% CL 21 to 60) in case control studies to 76% (95% CL -18 to 95%) in RCTs. VE for PCV13 was 52% 
(95% 22 to 77) against all IPD and 75% (95% CL 41 to 91) against VT-IPD in one RCT. 


• The observed increase in non-PCV STs in surveillance studies in older adults following the use of PCV 
in childhood may affect the overall impact of PCV13 and PPV23 in adults, as a result of a decline in 
PCV 13 STs and the increase in non-PCV13 and non-PPV23 STs respectively 


• The impact of PPV23 in populations with mature PCV programmes will be dependent on PPV23 VE 
against unique PPV 23 STs not included in PCV13; there are limited data on the impact of PPV23 in 
this situation.  


Pneumonia 


• The available evidence shows that both PCV13 and PPV23 have efficacy/ effectiveness against Pn 
CAP. PCV13 had a VE of 31% (95% CL 10 to 47) against Pn CAP and 46% (95% CL 22 to 63) against VT-
Pn CAP in one RCT. PPV 23 had a pooled estimate for VE of 64% (95% CL 35 to 80) against Pn CAP 
from 2 RCTs and 51% (95% CL 16 to 71) from a single cohort study. There was clear evidence of 
efficacy of PCV13 against non-bacteraemic pneumonia. Available evidence suggests that PPV23 also 
is effective against non-bacteraemic pneumonia when given to those younger than 75 years for at 
least the first five years following vaccination. 


Mortality 


• There was insufficient evidence to draw conclusions on the impact of PCV13 or PPV23 on mortality 
among older adults 


Effect of age 


• PCV13 was efficacious in adults up to 74 years of age against VT-Pn CAP in one RCT; in those 
vaccinated beyond this age the efficacy estimates had wide confidence limits and no conclusion 
could be drawn.  


• Data from indirect cohort studies showed similar VE of PPV23 against IPD in those 65-74, 75-84 and 
≥85 years of age, whereas one case control study showed a decline in VE against IPD after 74 years, 
albeit with a wide uncertainty range.  


• From case-control studies, data on VE of PPV23 against Pn CAP, stratified by age, had wide 
uncertainty ranges and were difficult to interpret. 


Duration of protection 


• Data from the Community-Acquired Pneumonia Immunization Trial in Adults (CAPiTA trial) indicate 
that PCV13 provides protection against IPD and VT-CAP for at least 5 years following vaccination. 


• Only observational data are available for duration of protection with PPV23 vaccination. Declining 
trends in effectiveness are observed, starting after 2 years following vaccination in one study and 5 
years following vaccination in other studies. 


Optimal age for vaccination 


• Modelling using data from England & Wales and Malawi suggested that vaccination at 55 years of 
age optimizes impact in terms of total cases averted. Vaccination of those ≥ 80 years results in the 
greatest number of cases averted per 1000 vaccinated in most of the scenarios included in the 
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model. However, the optimal age is likely to vary depending on population age structure and disease 
burden variation between countries. 


Limitations in evidence 


• While there were consistent trends towards lower responses with increasing age, these did not 
reach statistical significance with the available studies, given the limited sample sizes in the 
respective studies. The clinical significance of the observed effects, which were small, are unclear. 


• There was relatively little data in the age range of 50-64 years where guidance for use of PCV or PPV 
are likely to be most relevant for LMICs. 


• There is limited evidence on the impact on the incidence of pneumococcal disease of PPV23 in older 
adults in settings with mature childhood PCV programmes, especially in high burden settings. 


• There are limited data on the immunogenicity of PPV23 and PCV13 and no data on the VE or impact 
of PPV23 or PCV13 in older adults from LMICs.  
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4. Cost-effectiveness 
Charles Stoecker, Tulane University School of Public Health & Tropical Medicine 


Although pneumococcal vaccines are recommended for older adults and included in the national 
immunization programmes in several high-income countries (HICs), few low- and middle-income 
countries (LMICs) have incorporated recommendations or evaluated the need for vaccinating older adults 
against pneumococcal disease. Consequently, most published reviews of pneumococcal vaccine 
economics have focused on HICs.[76-82] Two recent reviews that included studies from LMICs,[77, 80] 
predominantly included studies from HICs.   Information on the cost-effectiveness of pneumococcal 
vaccination in LMICs will be important for these countries to make informed decisions about its use. To 
address this, a systematic review of economic evaluations of age-based pneumococcal vaccine strategies 
for adults aged ≥ 50 years in LMICs was undertaken. 


Methods 
The review followed the guidelines of Preferred Reporting Items for Systematic Reviews and Meta-
analysis (PRISMA).[83]  


Search strategy 
Publications were identified through a systematic search of literature in two electronic databases: 
PubMed and Web of Science.  To capture some of the earliest economic studies on vaccine in LMICs, all 
records until February 2020 were retrieved.  


Selection 
After removing duplicates, all initially identified articles were screened by title and abstract. Eligible 
studies were original reports on economic evaluation of pneumococcal vaccines (PCV13 or PPSV23) in a 
general adult population ≥ 50 years from LMICs (i.e. not targeted at a subpopulation with increased risk 
for pneumococcal disease). LMICs were defined as countries with a per capita gross national income (GNI) 
less than US$12,535, following the World Bank classification.  


Studies were excluded if they: (i) did not investigate a population from LMICs; (ii) conducted an economic 
evaluation that was not a cost-effectiveness or cost-utility or cost-benefit analysis, such as a cost-of-illness 
study; (iii) focused exclusively on vaccinating children or adults under 50 years old; (iv) focused on 
recommendations that were not age-based (e.g. smokers); (v) were not in English; (vi) were non-human 
studies; and/or (vii) were review articles, letters to the editor, or commentaries. During the process of 
full-text review, references were checked manually for full-text reviewed articles to identify potentially 
eligible articles. For eligible studies with only abstracts posted online, attempts were made to contact the 
authors to request the full article text.  


Results 
After excluding duplicates, the initial literature search identified 1119 eligible articles of which 32 articles 
met the inclusion criteria, 15 articles were rejected on the grounds of their being review articles or 
representing study populations already included in another selected study. Seventeen studies comparing 
pneumococcal vaccination strategies among adults were included for data abstraction. 
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Author, 
Year; 


Country 


Abstract or 
Full text 


Vaccine 
type 


Model Type of 
study 


Perspective Time 
horizon 


Discount 
rate 


Age 
(years) 


Industry 
co-author 


Akin, 201125; 
Turkey 


Full text PPV23 Decision 
tree 


Cohort Public payer 5 years 3% >=60 Yes* 


Castaneda-
Orjuela, 201126; 


Colombia 


Full text PPV23 Decision 
tree 


NA Third payer 
(Colombian 


health system) 


5 years 3% >60 No 


Neto, 201127; 
Brazil 


Full text PPV23 Static 
decision tree 


model 


Cohort Societal, public 
health care, 


social security 


5 years 5% >=60 Yes* 


Ordonez, 201428; 
Colombia 


Full text PCV13, 
PPV23 


Markov 
model 


Cohort Third-payer 5 years 3% >50 Yes* 


de Soárez, 
201529; 
Brazil 


Full text PPV23 Markov 
model 


Cohort Heath system 
and societal 


10 years 5% 60 No 


Zhao, 201630; 
China 


Full text PPV23 Decision-
tree-based 


static cohort 
Markov 
model 


Cohort Societal 
perspective 


Lifetime 5% >=60 No 


Nunez, 201231; 
Colombia 


Abstract PCV13, 
PPV23 


Markov 
model 


NA Third-payer 
perspective 


5 years 5% >50 Yes 


Fujii, 201132; 
Brazil 


Abstract PCV13, 
PPV23 


Patient level 
microsimulat


ion model 


Cohort Public payer 35 years 5% >65 Yes 


Cruz, 201233; 
Brazil 


Abstract PCV13, 
PPV23 


Markov 
model 


Cohort Public payer 10 years NA elderly Yes 


Fujii, 201234; 
Brazil 


Abstract PCV13, 
PPV23 


Patient level 
microsimulat


ion model 


Cohort Public payer 40 years 5% >=60 Yes 


Riofrio, 201235; 
Eduacor 


Abstract PCV13, 
PPV23 


Markov 
model 


NA Ecuadorian 
public 


perspective 


35 years 5% >50 Yes 


Molina, 201336; 
Colombia 


Abstract PCV13, 
PPV23 


Markov 
model 


NA Institutional 
perspective-
private payer 


5 years 3% >50 Yes 


Molina, 201337; 
Colomibia 


Abstract PCV13, 
PPV23 


Markov 
model 


NA Public payer's 
perspective 


4 years 3% >50 Yes 


Yang, 201538; 
Colombia 


Abstract PPV23, 
PCV13 


Economic 
model 


Cohort Payers 
perspective 


NA NA 65 Yes 


Baez-Revueltas, 
201739; 
Mexico 


 


Abstract PPV23, 
PCV13 


NA NA Public health 
system 


20 years NA >65 Yes 


Jiang, 201740; 
Brazil 


Abstract PPV23, 
PCV13 


Markov 
model 


Cohort NA To 100 
years or 


until 
death 


5% 60 Yes 


Prieto, 201841; 
Colombia 


Abstract PPV23, 
PCV13 


Markov 
model 


Cohort Third-payer To 100 
years or 


until 
death 


5% >=60 Yes 


Table 21. Overview of published cost-effectiveness studies of pneumococcal vaccines in adults aged 50 


years or older in LMICs. 


Note: *sponsored by pharmacautical company. PPSV23: 23-valent pneumococcal polysaccharide vaccine PCV13: 13-valent pneumococcal 


conjugate vaccine. NA: not available.  
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The main characteristics of these 17 studies are shown in Table 21.[84-100] Of the 17 studies, 6 were full 
articles while the remaining 11 were conference abstracts.  The study populations in all studies were 
adults ≥ 50 years.  All but three of the studies included at least one employee of pharmaceutical companies 
as co-authors. All but two studies were conducted in Latin America; the remaining two were from China 
and Turkey, respectively. The time horizon assumed in studies varied from 4 years to lifetime. Studies 
used either 3% and/or 5% as the discount rate for both costs and benefits.  


The studies compared the cost-effectiveness of PCV 13 versus no vaccination, PPV23 versus no 
vaccination, PCV13 versus PPV23 or one of more combination of these assessments, as shown in Figure 
21. 


 


Figure 21. Cost-effectiveness evaluations done in the 17 studies 


 


For studies evaluating the cost-effectiveness of PCV13 versus no vaccination (Table 22), all six studies (1 
full-text and 5 abstracts) recommended PCV13 over a strategy of no vaccination. Four studies [87, 90, 95, 
96] assumed the vaccination coverage rate was 70% while others did not report the coverage rate.[93, 
97] Five studies reported PCV13 was cost-saving compared to no vaccination,[87, 90, 93, 96, 97] and the 
remaining one36 reported it was cost-effective.  
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Author, Year; 
Country 


Currency Vaccine 
coverag
e 


PCV13 Vaccine 
effectiveness 


Data source Results (PCV13 Averted:) Conclusion 


Cruz, 201233; 
Brazil 


2011 US$ NA NA Literature 14,885 bacteraemia cases, 
1,327 meningitis cases, 198,098 
HP cases, 150,599 non-
hospitalized pneumonia cases, 
and 58,686 IPD deaths. 


Cost-saving 


Nunez, 201231; 
Columbia  


2011 US$ 70% NA Literature, local 
database   


15,930 IPD cases, 157,893 HP 
cases, 12,358 NCP cases, 7,691 
deaths and 18,321 LYG and 
saving US$74.9M.  


 Cost-saving  


Molina, 201336 
(Institutional 
Perspective); 
Columbia 


2012 US$ 70% NA Literature and 
local report 


 1,847 IPD cases, 1,470 invasive 
pneumonia and 256 deaths, 
92,261 LYs Saved. Net cost of 
US$9M. ICER=US$96.6/LY  


 Cost-effective  


Molina, 201337; 
Columbia 


2012 US $ 70% NA Literature and 
local report 


1,804 IPD, 11 invasive 
pneumonia and 139 deaths, 
44.9 LYs saved, US $3.2M 
saving.  Saving US$1.9 per 
patient. 


 Cost-saving 


Ordonez, 
201428; 
Columbia 


2012 US$ 70% vs IPD 88.9%-
70.3%; vs 
inpatient 


pneumonia 
24.2%-18.7%; vs 


outpatient 
pneumonia 
5.6%-4.3%  


Claims, literature  4,255 deaths, 81,468 all-cause 
pneumonia cases; 11,377 LYG, 
saving U.S. $ 145,196,578.  


Cost-saving 


Yang, 201538; 
Columbia 


NA NA NA Vaccine 
effective: 
published 
efficacy; cost: 
2015 PAHO 
reported price  


17.0% IPD cases, 9.8% NBPP 
cases, 14.8% IPD deaths, and 
8.6% NBPP deaths  


Cost-saving  


Table 22. Cost-effectiveness of PCV13 vesus no vaccination in adults ≥50 years old in LMICs. 


Notes: NA: not available; PPSV23: 23-valent pneumococcal polysaccharide vaccine; PCV13: 13-valent pneumococcal conjugate vaccine; AM: 
acute meningitis; HP: hospitalized pneumonia; IPD: invasive pneumococcal diseases; NBPP: non-bacteraemic (or non-invasive) pneumococcal 


pneumonia; NCP: non-complicated pneumonia; ICER: incremental cost-effective ratio; QALY: quality-adjusted life years; LS: life saved; LYG: 


life year gains; BRL: Brazilian real; COP:  Colombian peso; YTL: Turkish currency. PAHO: Pan American Health Organization. 


Eight of seventeen included studies evaluated the cost-effectiveness of PPV23 versus no vaccination 
(Table 23). Vaccination coverage among these studies ranged from 60% to 80%. In 5 studies vaccine 
effectiveness of PPV23 against non-invasive disease was assumed to be between 10% and 25% and against 
invasive disease was assumed to be between 50% and 68%.[84-86, 89] Five studies estimated that 
vaccinating older adults with PPV23 was cost-saving,[84, 86, 97, 99, 100] and three reported PPV23 was 
cost-effective vs. no vaccination.[85, 89] 
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Author, 


Year; 
Country 


Currenc
y 


Vaccin
e 


covera
ge 


PPV23 Vaccine 
effectiveness 


Data source Results (PPV23 Averted:) Conclusion 


Akin, 
201125; 


Akin 


2008 
YTL 


60% vs NBPP 21%; vs BPP 
60% 


 


Cost from retrospective 
and prospective 


studies, effectiveness 
fromTurkish official 


sources and 
international literature 


30,572 NBPP cases, 3,964 
BPP cases. Saving 45.4 
million YTL/4,695 LYG 


Cost-saving 


Castaned
a-Orjuela, 


201126; 
Columbia 


2008 US 
$ 


70% vs all-cause pneumonia 
10%; vs pneumococcal 


pneumonia 50%; vs 
pneumococcal 
meningitis 52% 


Literature and clinical 
data 


14,696 NBPP cases, 256 
IPD cases, 4,402 deaths 


(over 5 years), $1514/LYG, 
$3400/LS 


Cost-effective 


Neto, 
201127; 
Brazil 


2008 
BRL$ 


60% vs BPP 64%; vs 
NBPP21% 


Retropsective studies 
and literature 


12,469 NBPP cases, 2,967 
BPP cases. Social security 


perspective R$10,877/LYG, 
public health care 


perspective R$8,281/LYG 


Public health care 
and social security 
perspective:cost-


effective; 
Societal 


perspective: cost-
saving 


de 
Soárez, 
2015; 
Brazil  


2011 
US$ 


80% vs IPD 68%; vs all-cause 
pneumonia 25% 


Costs and incidence 
rates from Brazilian life 


tables; effectiveness 
from international 


literature 


7,810 hospitalizations, 514 
deaths. Saving 3,787 LYs 


costing $32M (health 
system) or $45M (societal). 


ICER: $1,297/LY (health 
system) or $904/LY 


(societal) 


Cost-effective 


Yang, 
201538; 


Columbia 


NA NA NA Vaccine effective: 
published efficacy; 
Cost: 2015 PAHO 


reported price 


20.0% IPD cases, 12.4% 
NBPP cases, 16.5% IPD 


deaths, 10.3% NBPP 
deaths 


Cost-saving 


Zhao, 
201630; 
China 


2015 
US$ 


63% vs all-cause pneumonia 
20%; vs IPD 50% 


Literature and local 
data 


3.57% CAP cases, 0.02% 
IPD cases, 1.06% 
pneumococcal 


hospitalization. ICER: 
$16,699/QALY 


Cost-effective 


Jiang, 
201740; 
Brazil 


NA US $ 80% NA Literature, clinical trail, 
cohort study 


Saves 3,860 QALY and 
$12M 


Cost-saving 


Prieto, 
201841; 


Columbia 


2016 
COP 


NA NA Literature, clinical trail, 
cohort study 


Saves 2,844 QALY and 
28.5B COP 


Cost-saving 


Table 23. Cost-effectiveness of PPSV23 vesus no vaccination in adults at or over 50 years old in LMICs. 


Notes: NA: not available; PPSV23: 23-valent pneumococcal polysaccharide vaccine; PCV13: 13-valent pneumococcal conjugate vaccine; IPD: 


invasive pneumococcal diseases; NBPP: non-bacteraemic (or non-invasive) pneumococcal pneumonia; BPP: bacteraemic pneumococcal 


pneumonia; CAP: community acquired pneumonia; ICER: incremental cost-effective ratio; QALY: quality-adjusted life years; LS: life saved; LYG: 


life year gains; BRL: Brazilian real; COP:  Colombian peso; YTL: Turkish currency. PAHO: Pan American Health Organization. 


Twelve of seventeen included studies conducted comparative economic evaluations of PCV13 and PPV23 
(Table 24.). Models used a vaccine coverage rate of 70% or 80%. Only one study reported the vaccine 
effectiveness estimate used in the analysis.[87]  All but one study compared a single dose of PCV13 with 
a single dose of PPV23, while the remaining study compared a single dose of PCV13 with a scheme of 
PPV23 revaccination every 5 years which likely contributed to the large per-patient savings.[98]  Of the 
nine studies with Pfizer co-authors, all nine found PCV13 to prevent more disease and save more costs.[87, 
90-96, 98]  Of the three studies funded by Merck, all three found PPV23 to prevent more disease and save 
more costs.[97, 99, 100]  Only two studies directly compared PPV23 and PCV13 by calculating an ICER.[99, 
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100]  Both studies were funded by Merck and found that adding PCV13 was not cost-effective based on 
WHO thresholds. 


Author, 
Year; 


Country; 
Company 


Currency Vaccine 
coverage 


Vaccine 
effectiveness 


Data source Outcomes and Results Conclusion 


Fujii, 
201132;Brazil; 


Pfizer 


2010 
US$ 


NA NA Literature and 
national databases 


PCV13 averted 349 AM 
cases, 1,589 IPD cases, 


100,158 HP cases, 
12,954 NCP cases and 
30,904 deaths. Saving 


139,189,74 LYs and 
$135.6M compared to 


PPV23 


PCV13 recommended 
over PPSV23, no ICER 


calculated 


Fujii, 201234; 
Brazil; Pfizer 


2011 US 
$ 


NA NA Literature and 
national databases 


PCV13 averted 281 AM 
cases, 3,615 IPD cases, 


56,284 HP cases, 31,553 
NCP cases and 15,742 
deaths. Saving 90,596 


LYs and $14.4M 
compared with PPV23 


PCV13 recommended 
over PPSV23, no ICER 


calculated  


Riofrio, 
201235; 


Ecuador; 
Pfizer 


NA NA NA Resource use and 
costs were obtained 


from Ministry of 
Health published data, 


INEC, and SIREVA 
reports. Costs were 
collected from local 


healthcare databases. 


PCV13 averted 1443 
bacteraemia cases; 162 
meningitis cases; 11,236 


inpatient pneumonia 
cases; 1,241 outpatient 
pneumonia cases and 
3413 deaths. Saving 


$46M compared with 
PPV23 


PCV13 recommended 
over PPV23, no ICER 


calculated 


Cruz, 201233; 
Brazil; Pfizer 


2011 US 
$ 


NA NA Literature PCV13 averted 14,159 
bacteraemia cases, 


1,119 meningitis cases, 
190,831 hospitalized 


pneumonia cases, 
153,569 non-


hospitalized pneumonia 
cases, and 56,102 IPD 


deaths. Saving $921,708 
compared with PPV23 


PCV13 recommended 
over PPV23, no ICER 


calculated 


Nunez, 
201231; 


Columbia; 
Pfizer 


2011 
US$ 


70% NA Literature, local 
database 


PCV13 averted 3,277 IPD 
cases, 156,722 HP cases, 
11,383 NCP cases, 6,613 


deaths. Saving 13,347 
LYs and $113.7M 


compared with PPV23 


PCV13 recommended 
over PPSV23, no ICER 


calculated 


Molina, 
201336; 


Columbia; 
Pfizer 


(Institutional 
perspective) 


2012 US 
$ 


70% NA Literature and local 
report 


PCV13 averted 1,427 IPD 
cases, 1,691 invasive 


pneumonia cases, 188 
deaths. Saving 101,564 


LYs and $0.4M 
compared with PPV23 


PCV13 recommended 
over PPV23, no ICER 


calculated 


Molina, 
201337; 


Columbia; 
Pfizer 


(Public Payer 
Perspective) 


2012 US 
$ 


70% NA Literature and local 
report 


PCV13 averted 783 IPD 
cases, 2,354 invasive 


pneumonia cases, 218 
deaths. Saving 473.1 LYs 


and $5.8M compared 
with PPV23 


PCV13 recommended 
over PPV23, no ICER 


calculated 


Ordonez, 
201428; 


Columbia; 
Pfizer 


2012 
US$ 


70% PCV13 vs IPD 
88.9%-70.3%; 


PCV13 vs 
inpatient 


pneumonia 


Claims, literature, 
local epidemiological 


data 


PCV13 averted 79,633 
all-cause pneumonia 
cases, 3,560 deaths. 
Saving 9,087 LYs and 


PCV13 recommended 
over PPV23, no ICER 


calculated 
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24.2%-18.7%; 
PCV13 vs 


outpatient 
pneumonia 
5.6%-4.3%; 
PPSV23 vs 
IPD 79.2%-


42.1%; 
PPSV23 vs 
inpatient 


pneumonia 
0%; PPSV23 


vs outpatient 
pneumonia 


0% 


$97,587,113 compared 
with PPV23 


Baez-
Revueltas,  


201739; 
Mexico; 


Pfizer 


MNX$ NA NA Clinical trials and 
literature, local costs, 
local epidemiological 


data 


PCV13 saved 0.6484 and 
$525.39 MNX per 


patient compared with 
PPV23 


PCV13 recommended 
over PPV23, no ICER 


calculated 


Yang, 201538; 
Columbia; 


Merck 


NA NA NA Literature, cost from 
PAHO 


PPSV23 averted 3% IPD 
cases, 2.6% NBPP cases, 
1.7% IPD deaths, 1.7% 
NBPP deaths. Saving 


additional (unspecified) 
amount compared with 


PCV13 


PPV23 recommended 
over PCV13, no ICER 


calculated 


Jiang, 201740; 
Brazil; Merck 


US $ 80% NA Literature PPV23 saved 1400 
QALYs and $12.4M 


compared with PCV13. 
Incremental adding 


PCV13 costs 
$68,969/QALY 


PPV23 recommended 
over PCV13; ICER of 


adding PCV13 not cost-
effective 


Prieto, 
201841; 


Columbia; 
Merck 


2016 
COP 


NA NA Literature, costs from 
PAHO, local prices 


PPV23 saved 755 QALYs 
and 97.7B COP. 


Incremental adding 
PCV13 cost COP 


352M/QALY 


PPV23 recommended 
over PCV13; ICER of 


adding PCV13 not cost-
effective 


Table 24. Cost-effectiveness of PPV23 vesus PCV13 in adults at or over 50 years old in LMICs. 


Notes: NA: not available; PPSV23: 23-valent pneumococcal polysaccharide vaccine; PCV13: 13-valent pneumococcal conjugate vaccine; AM: 
acute meningitis; HP: hospitalized pneumonia; IPD: invasive pneumococcal diseases; NBPP: non-bacteraemic (or non-invasive) pneumococcal 


pneumonia; NCP: non-complicated pneumonia; ICER: incremental cost-effective ratio; QALY: quality-adjusted life years; LY: life years; COP:  


Colombian peso; MNX: MinexCoin; PAHO: Pan American Health Organization. 


Working Group discussions 
The WG noted that 11/17 studies were abstracts and 14/17 were industry-funded. Data for several key 
assumptions were not available for all the studies. For example, it was not clear whether age of 
vaccination and waning immunity were considered in the analysis and whether ST3 was included or 
excluded from the analysis. It was also not clear whether the burden estimates used were from the pre- 
or post-PCV period; none of the studies explicitly mentioned whether the indirect effects of childhood 
vaccination were considered. The indirect effect of childhood vaccination is an important driver of cost-
effectiveness evaluations of vaccination of older adults in some HICs. These assumptions are key to 
assessing the validity of the results. The fact that in every study where PPV and PCV were compared the 
analyses concluded that the product of the study-funding manufacturer was more cost-effective than 
that of the other, raise questions about the potential biases in the choice of assumptions for all the 
manufacturer funded studies considered here.  
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The WG felt that it may be worth looking at economic analysis conducted in HICs and compare with this 
analysis and advised the WHO secretariat to review the recent economic analysis conducted for the US 
ACIP review.  A summary of these additional analyses is provided below. 


A systematic review of cost-effectiveness analyses investigated the peer-reviewed literature from 1980 
to 2016 for estimates of economic value among US adult populations. [101] This study focused on values 
estimated from comparisons of vaccination vs. no vaccination strategies. Findings from the study 
included estimates of value for adult pneumococcal vaccinations that would likely be considered cost-
effective, with estimates ranging from cost-saving to $99,000 per QALY saved (US$2016). Results 
depended on the population characteristics under consideration, such as age group and comorbidities.  


The Advisory Committee on Immunization Practices (ACIP) recently recommended that 
immunocompetent adults aged 65 years and older receive PPSV only instead of both PPSV and PCV. 
[102] Three economic models were considered during these deliberations, addressing the following 
research question: Should PCV13 be administered routinely to all immunocompetent adults aged ≥65 
years in the context of indirect effects from paediatric PCV use experienced to date? Across the three 
models, the base case estimates for the cost per QALY saved ranged from $186,000 to $765,000 
(US$2017).[103]  


Working Group Conclusions 
• Given the lack of important details from many of the studies that were only available in abstract 


form, study limitations, and potential biases, it was difficult to draw conclusions about the cost-
effectiveness of pneumococcal vaccination of older adults in LMICs. 


• Further research and analysis should be encouraged to address the limitations in the available 
studies and fill evidence gaps required to draw conclusions about cost-effectiveness, especially in 
settings with mature childhood PCV programmes. 
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5. Safety of pneumococcal vaccines in older adults 
Jenny Walldorf, WHO 


Background 
A review of safety data on the use of pneumococcal vaccines (PCV and PPV23) in adults 50 years and 
older was conducted. Structured literature searches for PCV13 and separately for PPV23 were 
conducted leveraging recent systematic reviews. 


Methods 
For PCV13, a recent systematic review by Vadlamudi and colleagues was used to identify relevant data 
sources on PCV13 vaccine safety outcomes.[104] A PubMed literature search from January 2018 to 
August 2019 was conducted to account for the period after the systematic review. Publications were 
excluded based on the following criteria: (i) studies in children only; (ii) high-risk adult populations only; 
(iii) not original research (review, meta-analysis, recommendation/policy, case study); or (iv) studies 
focusing on another vaccine or a topic clearly unrelated to vaccine safety. The search identified a total of 
46 publications among which five contained relevant PCV13 safety outcomes. Four additional papers 
were identified from the U.S. Advisory Committee on Immunization Practices (ACIP) Pneumococcal 
Vaccines Work Group review of literature using the Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) for use of PCV13 among adults ≥65 years old .[56] In summary, 
the PCV13 safety review was based on nine publications in addition to those in the previous review. 


For PPV23, the safety section of a 2016 review paper by Blommaert and colleagues was used to identify 
relevant data sources on PPV23 vaccine safety outcomes.[42] A PubMed literature search from March 
2015 to present was conducted to account for the period after the above review. The search identified 
107 publications among which 94 papers were excluded based on the same exclusion criteria used to 
evaluate PCV13 papers. Five publications contained PPV23 safety outcomes, and one of those five had 
been reviewed in the review by Blommaert et al. In summary, the PPV23 safety review was based on 
four publications in addition to the previous review. 


Results 


PCV13 
Based on five randomized controlled studies comparing the safety of PCV13 to PPV23 in terms of local 
and systemic reactions, PCV13 has a comparable safety profile to PPV23.[42] All five studies included 
healthy adults > 60 years; three of the studies included participants with stable1 underlying chronic 
conditions (cardiovascular, pulmonary, renal, liver, diabetes mellitus). The estimated relative risk (RR) 
for the overall rate of local reactions for PCV13 compared with PPV23 was 1.08 (95% CI: 0.95–1.24), 
while the RR for overall systemic reactions was 0.97 (95% CI: 0.91–1.04), consistent with an equivalent 
risk of adverse effects for the two vaccines. Among pneumococcal vaccine naïve subjects, local reactions 
were 15% higher in PCV13 compared with PPV23 arms (RR: 1.15, 95%CI: 1.05–1.26, p = 0.0025). Local 
and systemic adverse reactions were comparable by age, except fever and fatigue, which were 


                                                           
1 defined as having no change in treatment within 12 weeks prior to pneumococcal vaccination 
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significantly higher in those under 65 years (p < 0.05). No vaccine-related mortality was reported in any 
study, but deaths from other reasons were reported in 3 studies.[38, 105, 106]  


Among CAPiTA participants, similar numbers of serious adverse events (SAEs) and deaths occurred in 
the PCV13 and placebo arms, except for injection-site reactions and muscle pain, which were 
significantly more common in the PCV13 group.[69] There were no significant differences between 
vaccine and placebo groups in frequencies of newly diagnosed chronic medical conditions, serious 
adverse events, or deaths. No vaccine-related serious adverse events were reported. 


Post-marketing PCV13 data reported to the Vaccine Adverse Event Reporting System (VAERS) between 
2012 and 2015 included 2976 US PCV13 adult reports, 86% in persons aged ≥65 years.[107] No new or 
unexpected AEs were detected. Among those ≥65 years who received PCV13 alone, 2511 AEs were 
reported, with the most common injection site erythema (30%), erythema (20%) and injection site 
swelling (18%). Among 138 non-death SAEs in those ≥65 years, the most common were injection site 
reactions (35), general malaise (11) and Guillain-Barré syndrome (10). Fourteen deaths were reported, 
all in persons aged ≥65 years with chronic conditions; none felt to be causally associated with 
vaccination.  


Review of additional papers from the recent US ACIP GRADE for PCV13 among adults ≥65 years old did 
not identify new safety signals.[108-110]  


The review of more recent literature (2018-2019) also did not identify new PCV13 safety signals.[111-
115] Recent studies have also assessed PCV13 efficacy and safety when co-administered with influenza 
vaccine[114] or tetanus-diphtheria vaccine[115] or in comparison to the investigational 15-valent 
pneumococcal conjugate vaccine.[111, 112]  


PPV23 
Pneumococcal polysaccharide vaccine has been used in healthy and high-risk populations over many 
years and is generally considered safe.[116] In a meta-analysis of nine randomized controlled trials, 
three trials reported local reactions among one third or fewer of a total of 7,531 PPV23 recipients.[116] 
There were no reports of severe febrile or anaphylactic reactions.  
 
Post-marketing safety reports to the VAERS between 2000 and 2013 did not signal any new or 
unexpected PPV23 safety concerns.[117] This period included 25,168 PPV23 reports; 92% were non-
serious of which 86% were among adults aged ≥19 years, with 42% were in adults ≥65 years. When 
PPSV23 was administered alone, injection site reactions (erythema 32%, injection site pain 27% and 
injection site swelling 23%) were most common. Among 175 serious AEs reported in adults ≥ 19 years, 
fever was most common (44%). Thirty-eight (0.4%) deaths were reported in adults over age 65 years, 
none of which were considered vaccine-related on clinical review.  Review of papers published between 
March 2015 and August 2019 did not identify any new PPV23 vaccine safety signals. [118-121] 
 


Safety in HIV-infected individuals 
Although the WG objectives and the review of literature described above did not include assessment of 
PCV or PPV vaccine safety among specific high-risk populations, in discussion, WG members raised the 
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concern of PPV vaccine safety among HIV-infected individuals. Results from a randomized controlled 
trial of PPV23 in HIV-infected adults in Uganda found an increase in all cause pneumonia in the vaccine 
arm.[122] As a result, the use of PPV23 in HIV-infected individuals who are not on anti-retroviral therapy 
(ART) is not recommended. However, more recent available evidence suggests that PPV23 is safe in HIV-
infected adults on ART or with a CD4+ count > 200 cells/ul.[123, 124] 
 
On the other hand, PCV7 has been shown to have a protective effect against recurrent IPD in HIV-
infected adults in Malawi.[125] Other studies have confirmed the safety and immunogenicity of PCV13 
in HIV-infected adults.[126]  
 
Based on these data pneumococcal vaccination is recommended in HIV-infected individuals. Ideally 
using a prime-boost approach with PCV followed by PPV23 or PCV alone. PPV23 alone may be given to 
those who have achieved ART-driven viral suppression irrespective of CD4+ counts.[67] 


Working Group Conclusions 
• A review of clinical trial data for both PCV13 and PPV23 showed them both to be safe and well-


tolerated in older adults. Post-marketing data have limitations but did not indicate any 
unanticipated safety signals for either PCV13 or PPV23. 


• PPV23 may be safely used in HIV-infected adults on ART with virological suppression. 
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6. Implementation of adult pneumococcal vaccination 
Lois Privor Dumm, Soshana Goldin, Tania Cernushi & Thomas Cherian 


In many countries, vaccination of older adults is still not part of the national immunization schedule and 
where they are, uptake is low. Several issues need to be considered in establishing or strengthening 
programmes for vaccinating older adults. This section examines the current status of vaccination of 
older adults and the issues to be considered for establishing or strengthening vaccination of this age 
group. 


Status of vaccination of older adults 


Vaccination policies 
An increasing number of countries are establishing national policies for vaccinating older adults. The 
three vaccines most often recommended for older adults in national immunization programmes are 
seasonal influenza, pneumococcal and herpes zoster vaccines (HZV). Based on data reported to WHO 
and UNICEF through the Joint Reporting Form (JRF)2 in 2019, of the 194 Member States of WHO, 112 
(58%), 25 (13%) and 10 (5%) reported having a national policy for seasonal influenza, pneumococcal and 
HZV vaccination, respectively, in adults over 50 years (Table 25). However, vaccination policies mainly 
exist in the high-income or upper middle-income countries (UMICs). Only 4 Member States from the 
WHO African region and 1 from the South East Asia region had adult vaccination policies for influenza 
vaccine and none of the Member States in these regions had policies for pneumococcal or HZV 
vaccination.  


WHO Region Number of 


Member States 


No. (%) with vaccination policies in older adults 


Influenza Pneumococcal Herpes Zoster 


Africa 47 4 (9) 0 (0) 0 (0) 
Americas 35 31 (89) 11 (31) 2 (6) 
Eastern Mediterranean 21 14 (67) 1 (5) 1 (5) 
Europe 53 49 (92) 9 (17) 5 (9) 
South East Asia 11 1 (9) 0 (0) 0 (0) 
Western Pacific 27 12 (48) 4 (15) 2 (7) 
All regions 194 112 (58) 25 (13) 10 (5) 


Table 25. WHO Member States reporting having a vaccination policy in older adults 


Vaccination Coverage 
Coverage estimates for adult vaccination are not readily available from all countries that report having a 
policy on adult vaccination. A variety of methods have been used to estimate coverage, each of which 
pose challenges and make comparison across countries difficult. When using administrative data, 
mismatch between the numerators and denominators (e.g. those outside the target age group are 
vaccinated and included in the numerators but not in the denominators or inaccuracies in the estimates 
of the denominators) may lead to inaccurate coverage estimates, including coverage exceeding 100% (S 
Goldin, personal communication). The number of older adults sampled in surveys may be small leading 


                                                           
2 https://www.who.int/immunization/monitoring_surveillance/data/en/ 
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to imprecision in the point estimates of coverage; surveys may also be subject to other biases.[127] 
Furthermore, the definition of older adults may also vary between countries. 


WHO currently does not collect or publish coverage estimates for pneumococcal vaccination in older 
adults, though data could be included in the JRF, subject to discussion regarding such a revision. 
Coverage estimates from selected countries are available from the International Vaccine Access Centre 
(IVAC) database for pneumococcal vaccination in adults ≥ 50 years of age (Figure 22).[128] These data 
were collated from a variety of sources, including data published on national health agency/ ministry 
websites, national reports or in peer-reviewed publications and are subject to the limitations mentioned 
earlier. 


 


Figure 22: Adult pneumococcal vaccination coverage estimates from selected countries 


Source: International Vaccine Access Centre (IVAC), Johns Hopkins Bloomberg School of Public Health (courtesy Lois 


Privor-Dumm) 


Coverage estimates for seasonal influenza vaccination are available from a larger number of countries 
including several middle-income countries and may serve as a proxy for coverage rates that might be 
achieved in older adults should they plan to introduce pneumococcal vaccination in this age group.  


In 2019, 46 Member States reported coverage for seasonal influenza vaccination countries through the 
JRF. The reported coverage estimates for these countries is shown in Figure 23.  
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Figure 23. Seasonal influenza vaccination coverage in older adults reported by WHO Member States 


through the WHO UNICEF Joint Reporting Form, 2019. 


The European Centre for Disease Control and Prevention also published coverage rates of seasonal 
influenza for the European Union and European Economic Area (EU/EEA) countries obtained through a 
survey conducted in January 2018.[129] 


Although all 30 of the 31 EU/EEA Members States who responded to the 2018 survey had national 
policies for seasonal influenza vaccination for older adults, albeit with different age thresholds, coverage 
rates were only known for 19 countries for the 2016-17 season. The coverage ranged from 2% to 72.8% 
(median 47.1%) in the 2016–17 season. All countries were below the global and regional target of 75%, 
with the United Kingdom achieving coverage closest to this target.[130] 


Considerations for implementing pneumococcal vaccination of older adults 


Policymaking 
As national immunization programme expenditures increase as a consequence of adding newer more 
expensive vaccines to the national schedule,[131] and eligibility for Gavi support becomes restricted to a 
smaller number of countries, WHO recommendations alone may not suffice for establishing national 
policies even in LMICs. It is likely that a stronger case will need to be presented to national decision-
makers to justify the addition of adult vaccination to the national immunization schedule in the context 
of other competing health priorities. 


Estimates of the burden of pneumococcal pneumonia using mathematical models are available from 
IHME (see section 2.1 of the report). While the IHME estimates provide an indication of disease burden, 
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unlike WHO disease burden estimates, these do not go through a formal WHO country consultation 
process. Hence, the acceptance and use of the IHME data for national decision-making is not known. 


For national health policy makers, the evidence in support of pneumococcal vaccination of older adults 
may need to be framed within the context of the broader national health priorities. In addition, 
establishing a credible value proposition of adult pneumococcal vaccination and estimation of the likely 
returns from the investments to the health sector and to the economy in general may be required.  


Archetype analysis of decision-making for adult vaccination 


An analysis of priorities and approaches underlying decision-making and implementation for adult 
vaccination in 34 high- and middle-income countries/ territories was recently conducted.[128] Based on 
the analysis, four distinct archetypes were described, namely: (i) disease prevention-focused; (ii) health 
security focused; (iii) evolving adult focus; and (iv) child focused and cost sensitive. The countries that 
fell into the disease prevention and health security archetypes were found to be more likely to establish 
policies and promote implementation of adult vaccination. Several countries fell into more than one 
category. Most of the middle-income and even a few high-income countries fell into the child-focused, 
cost sensitive archetype in which policies for adult vaccination are less likely. It is likely that most LMICs 
will fall into the latter category. Hence, further research is required to better understand the 
determinants of decision-making and implementation in LMICs to define additional archetypes or 
subtypes that would help with framing the arguments for vaccination of older adults. 


Despite the paucity of data from LMICs to inform an archetype analysis, there are several lessons to be 
learnt from this analysis. Credible and influential NITAGs that follow a transparent and evidence-based 
process to prioritize vaccines for introduction into national immunization schedules are more likely to 
succeed in making a strong case to national health planners and have them accept their 
recommendations. Hence, strengthening the capacity of NITAGs and enhancing their visibility and 
standing with national health planners is likely to be important for presenting a credible argument for 
adult vaccination. Diseases that have a high potential for epidemics and pandemics are more likely to be 
prioritized for introduction. The 2009 H1N1 pandemic had a strong influence in promoting the use of 
seasonal influenza vaccination in older adults in many countries. Increasing the use of seasonal influenza 
vaccination was also seen as a means of sustaining vaccine production capacity in preparation for future 
influenza pandemics.[132] If pneumococcal vaccination is seen as a measure to reduce morbidity and 
mortality from epidemic or pandemic-prone diseases such as influenza or COVID-19, there may be an 
increased appetite for their use in older adults who are at higher risk during such pandemics. 


Vaccine supply and demand 
A global market study on pneumococcal vaccines was used to assess the demand and supply of 
pneumococcal vaccines for the period between 2020 and 2030 for both adult and childhood 
vaccination.[133] The study included an analysis with the following objectives:  


1. Understand extent of current adult use for pneumococcal vaccines. 
2. Forecast potential evolution of programmatic dose requirements for adult use in case of potential 


WHO policy recommendation for further use. 
3. Assess the ability of supply to meet potential increase in adult use demand. 


Vaccine demand estimates 


Vaccine demand was estimated under three different scenarios, which included: 
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1. Base case: assumes that vaccine usage will be limited to the 38 countries currently using the vaccine 
and that there will be no new introduction. Vaccination coverage also remains at current levels. 


2. High: assumes vaccine usage in the 38 countries currently using the vaccine plus an additional 23 
countries that introduced infant PCV prior to 2012, achieved PCV third dose (PCV3) coverage >80% 
and provide seasonal influenza vaccination to older adults. Countries will introduce evenly between 
2021 and 2025 with order determined by income levels and childhood PCV13 coverage. All new 
introducers will target those ≥65 years of age and will ramp up coverage to achieve current average 
coverage in countries using the vaccine 3 years following introduction. 


3. Very high: assumes current 38 users plus 71 additional countries who have introduced PCV prior to 
2020 and have PCV13 >50%. All new introducers will target those ≥65 years of age and introduction 
will be spread evenly between 2021 and 2027 with introduction order based on country income 
level and PCV13 coverage. Current users will increase their coverage and new introducers will ramp 
up coverage to current average coverage in 3 years post introduction. 


Under the base case scenario, demand will remain, on average, around 30 million doses per year 
between 2020 to 2030, increasing by a modest 5 million doses per year from an estimated 26 m doses in 
2020 to around 31 m in 2030. The increase is primarily due to the expected increase in China’s target 
population. 


Under the high and very high scenarios, the demand would increase to an estimated 35 m and 72 m 
doses, respectively, by 2030 (Figure 24). 


 
Figure 24: Estimated vaccine demand under base case, high and very high demand scenarios 


While the analysis did not specifically account for the availability of an affordable higher valency PCV 
formulation (e.g. PCV20) stimulating global demand, such an increase is likely to fall within the very high 
scenario.  
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Vaccine supply estimates 


Currently, PCV supply is provided by three manufacturers, Pfizer, GlaxoSmithKline (GSK) and Serum 
Institute of India (SII). All three manufacturers have WHO prequalified products containing 13 (Pfizer) or 
10 (GSK and SII) serotypes of pneumococcus. Between 2020 and 2025 at least five additional 
manufacturers are expected to license PCV products and at least two to seek prequalification and 
concentrate on the lower-and middle-income country (LMIC) market. The products are likely to contain 
7 to 20 serotypes of pneumococcus. After 2025, additional manufacturers could develop products 
protecting against a wider range of serotypes. 


The number of manufacturers and the available supply for commercialization (ASC) is likely to grow by 
about 30% over the short-term period (by 2022), by 60% over the medium-term (by 2025) and by 75% 
over the long-term (by 2030). By 2030, a minimum of four new manufacturers are forecast to contribute 
to over 50% of the ASC, representing a significant diversification of the manufacturing base lowering the 
risk of supply shortages. However, the diversification of manufacturers will also lead to a diversification 
in the product types, especially in terms of serotype composition and a potential mismatch between the 
country product preference and supply availability. Information on the country product preference will 
be crucial to manage such potential mismatches and reduce the risk of supply shortages. 


The PPV23 supply is unstable with a recent market exit and few vaccines in development. Current supply 
is limited to one multinational manufacturer with several affiliates plus three manufacturers based in 
China. All manufacturers also produce or are developing PCV and production may shift from one product 
to the other depending on demand. WHO recommendations that promote the use of PPV23 in older 
adults may change the situation. 


Supply and demand balance 


The PCV supply is likely to be enough to meet the adult vaccination requirements under the base and 
high demand scenarios.[133] In the high PCV supply scenario the ASC greatly exceeds the demand. With 
very high adult demand, supply risks are possible in the medium term, depending on the rate at which 
new manufacturers enter the market. 


PPV market is likely to become unstable in the medium term as suppliers exit and in the short term if the 
demand for adult vaccination with PPV is very high. As indicated earlier, the potential for mismatches 
between country product preferences and supply of those products is a possibility. 


The analysis will require to be updated periodically as new information on the status of vaccine 
development and supply availability as well as on policy guidance from SAGE and country decisions on 
adult vaccination and product preferences become available. Periodic dialogue with manufacturers will 
be required to ensure that demand and supply are well matched. 


Financing for vaccination of older adults 
Total and government expenditures for immunization have increased by 35% between 2011 and 
2017.[131] The increase has been greatest in the WHO African, South-East Asian and Western Pacific 
regions that reported an increase of 74%, 75% and 62% respectively. While expenditures in low- and 
middle-income countries that benefit from Gavi support has increased, the proportion that is financed 
by the national governments has declined. In these countries, government financing accounted for only 
37% of total immunization expenditures in 2017, which represents a 46% decline compared to 
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2010.[131] Adding another vaccine to the national programme will stretch immunization programme 
budgets, especially as LMICs transition out of Gavi support.  


Data on financing mechanisms for vaccination of older adults are difficult to access. Information on the 
financing mechanisms for seasonal influenza vaccination is available for countries in the EU/EEA through 
a survey conducted by the European Centre for Disease Control and Prevention (ECDC).[129] A variety of 
mechanisms were reported for covering the vaccine and vaccination costs. In the majority of countries, 
vaccine costs were covered by the national or regional health services or by national health insurance. In 
a few cases, these costs had to be covered through private insurance or out-of-pocket payment.  


While regular government health budgets are likely to remain the primary sources of immunization 
financing, new financing mechanisms for supporting adult vaccination would need to be explored. As an 
increasing number of LMICs move towards achieving Universal Health Coverage, several new 
mechanisms are being used for covering the costs of an essential package of health services. These 
include the establishment of social health insurance schemes. An immunization financing resource guide 
provides options for raising additional financial resources to support immunization programmes.[134] 
This resource guide assesses financing mechanisms and financing sources for immunization using six 
main criteria: additional resources raised, cost, predictability, sustainability, flexibility, and equity. It also 
provides experiences from LMICs on the use of national health insurance to support immunization 
programmes.  


 Service delivery 
Countries use a variety of approaches to deliver childhood vaccination, including vaccination at health 
facilities, fixed immunization clinics, outreach services, mobile clinics and through mass campaigns.[127] 
Any of the approaches currently being used for childhood immunization or a combination of these could 
potentially be expanded to include older adults. However, consideration must be given to the additional 
delivery costs, as for any other new vaccine added to the national programme. This would include one-
time costs for training health workers, increasing cold chain and logistics capacity, updating data 
collection tools and systems, but also include recurring costs, including the increased need for additional 
health personnel, transportation, injection supplies, surveillance activities, as well as communication to 
generate demand, etc.  


In the region of the Americas the two low-middle income countries from whom data are available, 
namely, Bolivia and Honduras, were able to achieve adult seasonal influenza vaccination coverage rates 
of 72% and 79%, respectively. This demonstrates it is possible to provide vaccination to older adults in 
LMICs, given there is an appropriate level of commitment. The region of the Americas has used the 
Vaccination Weeks in the Americas (VWA) to supplement routine vaccination and improve coverage, 
especially against seasonal influenza vaccination. During the 2019 VWA, over 20 million doses of vaccine 
were delivered to adults over 60 years in the Americas, primarily in Brazil (19.3 million doses); Honduras 
reported vaccinating over 332,000 older adults, which may have contributed to the high seasonal 
influenza vaccination coverage rates they were able to achieve.[135] The use of the VWA may account 
for the higher coverage with seasonal influenza vaccination in older adults in many countries in the 
region of the Americas compared to the EU/EEA countries.  
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Enhancing vaccine uptake 
The lower vaccination coverage rates in older adults compared to children and the difference in 
coverage rates between seasonal influenza and pneumococcal vaccination coverage in older adults in 
the same country, indicates the need for additional efforts to improve uptake of vaccination in this 
population by using interventions to increase community demand and/or providing easier access to 
vaccination services. 


A recent Cochrane review summarized interventions to increase the uptake of influenza vaccination in 
those 60 years or older .[136] The review included 61 studies from 12 countries. All the studies were 
from high-income countries, including 44 from North America, 10 from Europe, 4 from Australia, and 
one each from Hong Kong, Israel, and New Zealand.  


Interventions to increase community demand for vaccination that were shown to be effective included 
reminders or recalls using letters of reminders, inter-personal communications by nurses, doctors, of 
other community workers.[136] Several studies have found that communications from health providers 
had a strong influence on the uptake of vaccination during pregnancy.[137] This is also true of older 
adults.[138, 139] Measures to educate those who provide health care to older adults about the benefits 
and risks of immunization and address their perceptions about vaccination are, therefore, very 
important for improving uptake. There is also a correlation between the health provider vaccination 
status and their likelihood of recommending vaccination to their patients.[137] 


Several interventions aimed at improving access to vaccination services were also found to increase 
uptake. These included home visits to provide vaccination, free vaccine offers, standing orders for 
provision of vaccination by nurses or pharmacists without specific authorization by a physician.[136] 


Other measures to improve uptake included incentives to health providers to offer or recommend 
vaccination to their clients, including physician payments, reminders, physician competition, chart 
reviews and benchmarking using the rates of vaccination of the top 10% of providers.[136] 


The systematic review did not include any studies from LMICs, most of whom currently do not have 
national policies for vaccination of older adults. Many of the determinants and, therefore, the related 
interventions are contextual and may vary between countries. The Tailoring Immunization Programmes 
(TIP) approach provides a framework for identifying the determinants of vaccination uptake and 
tailoring immunization programmes to facilitate uptake. This approach has been adapted for use for 
influenza vaccination. This TIPFlu tool may be further adapted to understand the determinants of adult 
vaccination for other vaccine preventable diseases and tailor programmes to improve uptake in 
countries where local data are not available.[140] 


Monitoring and evaluation 
Monitoring and evaluation are key components of vaccine delivery, generating information on 
performance and impact that informs strategic and operational decisions for programme optimization 
and for monitoring the safety of vaccines. 


Coverage monitoring 


Systems for monitoring vaccination coverage through collection of administrative data and through 
household surveys exist in almost all countries, though they vary in terms of their sophistication and in 
the quality of the data collected. Several high- and middle-income countries have established electronic 
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immunization registries (EIR) that permit coverage monitoring by provider, vaccine, age or other target 
group, and geographical area and also facilitate individualized follow up.[141, 142]  


While there is increasing expression of interest from LMICs for establishing EIRs, many have established 
electronic systems using the District Health Information System 2 (DHIS2) platform to capture and 
manage immunization data.[143] These systems provide aggregate data on the number of individuals 
vaccinated (numerators). When applied to estimates of the target population (denominator) coverage 
data is generated, often referred to as the “administrative coverage”. However, these systems currently 
mainly monitor coverage of infant immunization in most countries. The availability and quality of data 
outside the infant age group is still limited in LMICs. The existing mechanisms can, however, be 
leveraged and strengthened to collect high quality monitoring data relevant to adult vaccination. In 
countries using administrative data, if those outside the targeted age groups (older adults in LMICs often 
do not know their precise age) are vaccinated and there is a mismatch with the corresponding 
denominator, inaccurate coverage estimates can result.  


Coverage surveys represent another mechanism to collect data to estimate vaccination coverage rates. 
However, they are resource intensive and only conducted on a periodic basis (usually once in 3 to 5 
years). Coverage surveys provide an independent source of data for estimating coverage and are often 
used to validate coverage estimates from administrative data. However, current survey guidelines 
mainly focus on children and pregnant women.[144]  The WHO Immunization Cluster Survey guidelines 
could be updated to include older adults. However, the addition of new target age groups to an 
immunization survey could potentially increase the sample size and add to the cost and complexity of 
conducting a coverage survey. 


In the EU/EEA countries that reported coverage rates for seasonal influenza vaccination in older adults, 
18 reported using administrative data to estimate coverage, 3 used data from the EIR, one estimated 
coverage using a survey while 3 used a combination of approaches.[129] 


Impact monitoring 


Monitoring the impact of vaccination may be important for providing data to national policy makers to 
demonstrate the impact of their investments in adult pneumococcal vaccination. 


Few LMICs have well-developed systems to collect data on IPD or CAP in adults. WHO supports a 
sentinel surveillance network for IPD and pneumonia in children.[145] A few of these sites have defined 
catchment populations but not all of them have sufficient number of IPD cases to provide good quality 
data on incidence rates. This network could potentially be leveraged and expanded in scope in a few 
selected sites in preparation for the introduction adult pneumococcal vaccination. Ideally, efforts to 
establish or strengthen these systems should start a few years in advance of vaccine introduction to 
ensure that robust baseline data are available to measure impact. However, expanding the scope of 
surveillance will require additional resources. Currently, the sentinel surveillance systems in LMICs are 
dependent on external funding and unless this surveillance is made part of a comprehensive surveillance 
system supported by domestic resources, sustainability will be an issue. If health facility medical records 
permit the collection of accurate information on pneumonia hospitalization in selected health facilities, 
the impact of vaccination on pneumonia hospitalization could be monitored. 
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The impact of PCV on pneumonia mortality among children in Latin America and Caribbean countries 
has been estimated using data from mortality registries.[146] In countries with good data on causes of 
death from mortality registries or from demographic and health surveillance sites, these data may be 
leveraged to estimate the impact of pneumococcal vaccination in older adults following pneumococcal 
vaccination.  


Monitoring adverse events following vaccination 


Most national immunization programmes have processes in place for reporting and responding to 
adverse events following vaccination. These systems vary in their capacity and in the quality of 
reporting. Here again, the existing systems and processes could be leveraged to monitor the safety of 
vaccination in older adults. However, it would be important to establish background rates of morbidity 
and mortality in older adults in different age categories to facilitate causality assessment. 


Working Group Conclusions  
• Though an increasing number of countries have policies for vaccinating adults with seasonal 


influenza vaccine, few LMICs in the WHO African and South East Asian regions have such policies. 
None of the LMICs currently have policies for pneumococcal vaccination of older adults. 


• Uncertainties about the projected impact of pneumococcal vaccination in older adults arising from 
lack of high-quality data on the burden of disease, effectiveness and additional impact over and 
above infant vaccination will pose a challenge to policy makers in LMICs. 


• High coverage with seasonal influenza vaccination in older adults has been achieved in several 
LMICs indicating the potential to reach high coverage with vaccination in this age group. 


• While the available data suggests that vaccine supply is likely to meet the projected demand, 
country preference for specific products could create supply shortages for PCV products and the PPV 
supply situation is unstable and would require a clear signal to manufacturers about the future use 
of these vaccines for adult use. 


• The following issues will need to be addressed to facilitate the introduction of pneumococcal 
vaccination in older adults: 


• Generation of better burden and vaccine effectiveness data in a select number of potential 
“early adopter” countries, that have existing surveillance capacities 


• To promote the uptake of vaccination education of health care providers of older adults so 
that they recommend vaccination will be important. This will require engaging with private 
service providers where they represent an important source of care in older adults. 


• Providing guidance on the choice of products to use in older adults. Data on higher valency 
PCV products are currently not available to draw conclusions on their safety and efficacy. 
These data will need to be reviewed when available to inform decisions on product choice. 


• Platforms for the delivery of vaccination to older adults will need to be established and 
strengthened since this age group will increasingly be a target for vaccination, potentially 
including vaccination against SARS CoV-2. 
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7. Recommendations of the Working Group 
• In considering the evidence and data reviewed by the Working Group, at this time, introduction of 


an infant PCV programme, ensuring optimal uptake of PCV in children, and sustaining high coverage 
should be prioritized over initiating an older adult vaccination programme. 


• A mature PCV childhood programme, provides important indirect protection against most vaccine 
serotypes for adult populations and is defined as  one where the vaccine has been used nationally 
for 7 or more years with at least 70% coverage with 3 doses of PCV in each of the last 3 years.    


• Both vaccines currently licensed for use in older adults, i.e. PCV13 and PPV23 have demonstrated 
efficacy or effectiveness against IPD and Pn CAP. For countries that already have a mature PCV 
childhood programme and would like to provide direct protection to older adults, general 
considerations for vaccine introduction are outlined in the WHO resource Principles and 


considerations for adding a vaccine to a national immunization programme3 and should include a 
review of the epidemiology of pneumococcal disease, including disease burden and serotype 
distribution, in older adults (using either national data sources or data from countries with similar 
socio-demographic profile) to guide the choice of vaccine, and implementation considerations to 
ensure that optimal coverage can be consistently achieved in the target population.  It was also 
noted that the population structure, and particularly the demographics amongst older adults, and 
the burden of disease by age, should be used to guide the age at which introduction should be 
considered. While disease incidence typically increases with age, vaccinating early in older 
adulthood may increase programme impact by reaching a larger part of the population. The balance 
in this trade-off depends on a number of yet poorly quantified factors and hence the age of 
vaccination may be decided based on logistical and programmatic considerations. 


• The WG found a number of critical gaps in the evidence base for adult vaccination in LMICs, 
including the epidemiology of IPD and pneumococcal pneumonia, effectiveness and duration of 
protection of the vaccines currently licensed for adult use and cost effectiveness. 


• To fill these knowledge gaps the WG encourages the following: 
o Surveillance and research to describe the epidemiology including indirect effects and residual 


burden of VT of pneumococcal disease in adults ≥ 50 years in a representative set of LMICs. 
o Support for evaluations of the effectiveness and duration of protection in early adopter LMICs to 


provide lessons learned for others.  Ideally, such studies should measure the impact of 
vaccination on CAP, which will require large and expensive investigations.  External financial and 
technical support should be provided to design and conduct such studies. 


 


 


 


                                                           
3 
https://www.who.int/immunization/programmes_systems/policies_strategies/vaccine_intro_resources/nvi_guidel
ines/en/ 
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https://www.paho.org/en/documents/vaccination-week-americas-2019-final-report

https://www.who.int/immunization/sage/meetings/2019/october/5_SAGE_report-revSept2019.pdf?ua=1

https://www.who.int/immunization/sage/meetings/2019/october/5_SAGE_report-revSept2019.pdf?ua=1

https://www.who.int/immunization/documents/who_ivb_18.09/en/
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ANNEXES 


Annex 1. SAGE Pneumococcal Working Group Composition 
SAGE Members 


• Andrew J. Pollard: University of Oxford, United Kingdom (Chair of the Working Group) 
• Peter McIntyre: University of Sydney, Australia 
• Edward Kim Mulholland: Murdoch Children’s Research Institute, Australia 


Experts 


• Narendra Arora: The INCLEN Trust International, New Delhi 
• Stefan Flasche: London School of Hygiene & Tropical Medicine, United Kingdom 
• Kyung-Hyo Kim: Ewha Woman’s University School of Medicine, Republic of Korea 
• David Goldblatt: University College London, United Kingdom 
• Elisabeth Lieke Sanders: National Institute for Public Health and the Environment, The 


Netherlands 
• Dafrossa Lymo: Ministry of Health, Tanzania 
• Elizabeth Miller: Public Health England, United Kingdom 
• Tamara Pilishvili: Centers for Disease Control and Prevention, United States of America 
• Cristiana Toscano: Federal University of Goiás, Brazil 
 
 
WHO Secretariat 


• Shalini Desai (Focal Point) 
• Susan Wang 


  


9.3_Pneumo


SAGE October 2020 meeting







 
 


81 
 


Annex 2. SAGE Working Group on Pneumococcal Vaccines  
Terms of Reference (as of December 2019) 


To provide advice to SAGE on use of pneumococcal vaccines for a national programme to 
vaccinate adults, the Working Group will: 
 


• Review burden of pneumococcal disease in adults. 
• Review data on efficacy, effectiveness, duration of protection, schedules, safety, and cost of 


pneumococcal vaccines in older adults (i.e., over 50 years). 
• Review evidence of other means of prevention of pneumococcal disease in older adults, 


including impact of herd immunity from infant pneumococcal vaccination programmes. 
• Review country experiences with delivering pneumococcal vaccination to adults, including 


coverage, feasibility, and programmatic considerations. 
 
 
In collaboration with work on the Defeating Meningitis Roadmap and the SAGE Meningococcal 
Vaccines and Vaccination Working Group and with regards to children and adults, the Working 
Group will review evidence for pneumococcal conjugate vaccine use in outbreaks. 
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Annex 3. Pneumococcal Working Group - June to August 2020 Video 


Conference Calls (August 28, 2020) 
WHO currently recommends the use of pneumococcal vaccines in children under the age of five years.  
While this is the group with a very high burden of disease globally, there also exists a high burden of 
disease among adults and in particular older adults and elderly  (i.e. those over the age of 50 years). A 
SAGE Pneumococcal Working Group has been convened to provide advice to SAGE on use of 
pneumococcal vaccines for a national programme to vaccinate adults.  


With the onset of COVID-19 pandemic, the planned face to face meeting of the working group was 
unfortunately cancelled.  Due to the importance of this topic area, the work now needs be completed 
via a series of video conferences over next 4 months in order to review, discuss and synthesize the 
available evidence and formulate draft recommendations.  The result of this effort will be summarized in 
a Background Document and Report to SAGE (and included in the “Yellow Book”) and presented for 
decision at the October 2020 SAGE Meeting.  


In addition, recent large-scale outbreaks of pneumococcus in the African meningitis belt have raised 
questions about the best approaches for outbreak prevention (i.e. routine dosing schedules) and 
response with PCV. The working group members will review data from (1) systematic reviews and (2) 
recent outbreaks in order to develop WHO guidance on the appropriate outbreak response.  This work 
will be presented at a later date to SAGE. 


Working Group Objectives: 


1) Review burden of pneumococcal disease in adults. 
2) Review data on efficacy, effectiveness, duration of protection, schedules, safety, and cost of 


pneumococcal vaccines in older adults (i.e., over 50 years). 
3) Review evidence of other means of prevention of pneumococcal disease in older adults, including 


impact of herd immunity from infant pneumococcal vaccination programmes. 
4) Review country experiences with delivering pneumococcal vaccination to adults, including 


coverage, feasibility, and programmatic considerations. 
5) To review the role of pneumococcal vaccines in prevention of and response to population-level 


pneumococcal outbreaks. 


 
 Expected output  
• SAGE Pneumococcal Working Group Report document for SAGE Meeting October 2020 


Policy Questions to SAGE WG for advice to SAGE: 


• From a public health perspective, what key aspects should be considered by a country when determining 
whether to include adult pneumococcal vaccination in its national immunization programme?   


• In the context of the COVID-19 pandemic, is there evidence to support vaccination of older adults against 
pneumococcal disease? 
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• Evidence-based recommendations for SAGE consideration to provide advice to countries on use 
of pneumococcal vaccines for a national programme to vaccinate adults   


• Outline of evidence gaps and research needs to inform future evidence reviews  
 


Agenda of working group teleconference calls: 


Vaccine Safety (Feb 18, presented Jenny Walldorf) and Vaccine Supply and Demand (Mar 23, presented 
by Tania Cernuschi) sessions were held prior to planned Face to Face meeting 


Teleconference #1- Adult Vaccination Delivery (June 4, 2020) 
Evidence review for Objective 4:  
What are the possible barriers and challenges to delivering pneumococcal vaccine programmes to 
older adults? 


Noon to 1330 CET Pneumococcal vaccine feasibility in adults L. Privor-Dumm (JHU) 
 Lessons Learned from Influenza 


Programmes 
S. Goldin (WHO) 


 Discussion & conclusions of the WG on the 
evidence 


All 


Teleconference #2 – Vaccine Efficacy, Effectiveness & Immunogenicity (June 26, 2020, 1130-1430 CET) 
Evidence review for Objectives 2: 
What is the efficacy and effectiveness of pneumococcal vaccines against disease (IPD) in older adults? 
What do the immunogenicity data tell us about pneumococcal vaccine use in older adults?  
How does immunosenescence inform when the vaccine could optimally be given to older adults? 
1130-1145 (15 min) Welcome, Session Plan 


Review of Previous PPV23 Statement 
A. Pollard (Chair)/S. Desai 


1145-1215 (30 min) Systematic Review of Pneumococcal 
Vaccines 


B. Winje, J Berild (NIPH) 


1215-1230 (15 min) Pneumococcal Vaccine Effectiveness 
Review in PAHO 


L. Oliveira (PAHO) 


1230-1315 (45 min) Discussion and conclusions of the WG on 
the evidence 


Discussant (P. McIntyre, 5 min) 


1315-1320 (5 min) Break  
1320-1340 (20 min) Impact of increasing age on the 


Immunogenicity and Immune persistence 
following (i) PCV (ii) PPV  
 


D. Goldblatt (UCL), M. Knoll 
(JHU) 


1340-1420 (50 min) Discussion and conclusions of the WG on 
the evidence 


Discussant (K. Mulholland, 5 
min) 
All 


1420-1430 (10 min) Next steps A. Pollard 
Teleconference #3 – Duration of Protection, Serotype distribution and indirect effect from childhood 


programmes– (July 2, 2020, 1130-1430 CET) 
Evidence review for Objective 2 (continued) and 3: 
What is the duration of protection? 
What is the indirect effect of mature infant PCV programmes on incidence in older adults and 
replacement disease? 
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What is the serotype distribution of IPD in older adults? 


1130-1145 (15 min) Welcome, session plan, review of 
conclusions from last call 


A. Pollard (Chair)/S. Desai 


1145- 1200 (15 min) Duration of Protection J. Walldorf (WHO) 
1200- 1215 (15 min) Discussion Discussant (L. Miller, 5 min), 


All 
1215-1245 (30 min) Indirect effects in adults (PSERENADE) J. Bennet, K. Hayford (IVAC) 
1245 – 1315 (30 min) Discussion & conclusions of the WG on the 


evidence 
Discussant (S. Flasche (5 min), 
All 


1315-1320 (5 min) Break  
1320 – 1350 (30 min) Serotype distribution of invasive 


pneumococcal disease (IPD), PSERENADE 
M. Garcia, Maria Knoll (IVAC) 
 


1350-1420 (30 min) Discussion & conclusions of the WG on the 
evidence 


Discussant (K. Mulholland, 5 
min), All 


1420-1430 (10 min) Next steps A. Pollard  
Teleconference #4 – Burden of Disease, feasibility and COVID related issues (July 20, 2020, 1730-2030 


CET) 
Evidence review for Objective 1 and 2 (continued): 
What is the burden of Spn disease in older adults? 
What would the cost effectiveness of Pneumococcal vaccines in older adults be? 
Are sequential schedules needed? 


1730-1740 (10 min) Welcome/session plan A. Pollard (Chair)/S. Desai 
1740-1810 (30 min) IHME estimates of S. pneumoniae related 


mortality globally and by income 
groupings 


B. Reiner (UW) 


1810-1850 (40 min) Discussion & conclusions of the WG Discussant (L. Miller), All 
1850-1905 (15 min) Cost Effectiveness of Pneumococcal 


vaccination in older adults  
C. Stoeker (Tulane) 


1905-1930 (25 min) Discussion & conclusions of the WG on the 
evidence 


Discussant (S. Flasche), All 


1930-1935 (5 min) Break  
1935-1945 (10 min) Sequential schedules T. Pilishvili (CDC) 
1945-2005 (20 min) Discussion & conclusions of the WG on the 


evidence 
Discussant (D. Goldblatt), All 


2005-2010 (5 min) COVID related issues – status update S. Desai (WHO) 
2010- 2020 (10 min) Discussion of the WG on the evidence All 
2020-2030 (10 min) Next steps A. Pollard 


Teleconference #4b – Burden of disease, age of administration, implementation, conclusions: 
(Aug 3, 1200-1500 CET) 


Objectives 1 (continued), 2 (continued), 3 (continued), 4 (continued) 
What is the serotype distribution of IPD in older adults in LMICs? 
What is the optimal age of administration of pneumococcal vaccines? 
What are the possible barriers and challenges to implementation of pneumococcal vaccine 
programmes to older adults? 
 


1200-1215 (15 min) Welcome A. Pollard (Chair) 
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1215-1230 (15 min) PSERENADE – LMIC qualitative analysis J. Bennett, M. Garcia 
(JHU) 


1230-1300 (30 min) Discussion Discussant N. Arora, 
All 


1300-1315 (15 min) Modelling of optimal age of vaccine 
administration 


S. Flasche 


1315- 1335 (20 min) Discussion Discussant Peter 
McIntyre, All 


1335-1340 (5 min) Break  
1340- 1355 (15 min) Implementation of Adult Pneumococcal 


vaccine programmes 
T. Cherian (MMGH) 


1355- 1415 (20 min) Discussion All 
1415- 1445 (30 min) Review of Conclusions All 
1445- 1500 (15 min) Next steps A. Pollard 


Teleconference #5- Burden of CAP due to SPn and Conclusions: (August 7, 2020, 1130-1430 CET) 
Evidence review for Objective 1: 
What is the burden of CAP due to Spn in older adults?  
Finalize answer to policy questions. 


1130-1140 (10 min) Welcome A. Pollard (Chair) 
1140 – 1155 (15 min) Community-acquired pneumonia (CAP) 


due to S. pneumoniae 
W. Shen (Nottingham U) 


1155-1210 (15 min) Discussion & conclusions of the WG on the 
evidence 


All 


Conclusions on the questions discussed by the WG (TBD) 
Finalize conclusions for the WG Objectives 


1) Review burden of pneumococcal disease in adults. 
2) Review data on efficacy, effectiveness, duration of protection, schedules, safety, and cost of 


pneumococcal vaccines in older adults (i.e., over 50 years). 
3) Review evidence of other means of prevention of pneumococcal disease in older adults, 


including impact of herd immunity from infant pneumococcal vaccination programmes. 
4) Review country experiences with delivering pneumococcal vaccination to adults, including 


coverage, feasibility, and programmatic considerations. 
 
Proposed WG recommendations for SAGE consideration 
Identification of research needs/gaps 
 
Teleconference #6 – Pneumococcal vaccines and use in outbreak settings: Date TBD (August 28, 2020 


1130-1430 CET) 
Evidence review for Objectives 5: 
What is the role of pneumococcal vaccines in prevention of and response to population-level 
pneumococcal outbreaks? 


1130-1135 (5 min) Welcome and session plan A.Pollard 
1135-1210(35 min) Follow up on SAGE Background Document All 
1210-1215 (5 min) Break and Dial in time for next session 


 
 
 


1215-1230 (15 min) Systematic review of community 
pneumococcal outbreaks 


A. Cohen (CDC) 
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1230-1245 (15 min) Programmatic and real-world experiences 
of responding to pneumococcal outbreaks: 
AFRO Experience 


B. Kwambana-Adams (UCL) 


1245-1300 (15 min) Considerations for PCV schedule for 
Burkina Faso 


T. Pilishvili (CDC) 


1300-1315 (15 min) Impact of Infant PCV10/13 programs on 
serotype 1 IPD 


M. Knoll, J. Bennett, M. Garcia 
(JHU) 


1315-1330 (15 min) Modelling Pneumococcal outbreaks C. Trotter (CAM) 
1330-1420 (50 min) Discussion & conclusions of the WG on the 


evidence 
All 


1420-1430 (10 min) Next Steps A. Pollard/S. Desai 
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Conclusions and recommendations 
Note for the Record 


20th Meeting of the SAGE Polio Working Group 
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Background 
The 20th meeting of the SAGE Polio Working Group (WG) was held on 1-3 September 2020 
as a virtual meeting. 
 
Dr. Ilesh Jani and Dr. Peter Figueroa co-chaired the meeting. Agenda and the List of 
Participants are attached in the end of the report. This note presents a summary of the 
discussions and recommendations. 
 
Slides from presentations given at the meeting are here: 
https://www.dropbox.com/sh/q65a3rd8q44g7f2/AABBxeFu-2Wnsj7lSL75z7T8a?dl=0 
 
Context and topics  
 
Topics for review/information:  


1. Update on status of the GPEI program in the context of COVID pandemic  
2. Update on status of nOPV2 development including EUL process and relevant policy 


decisions  
3. Update on modelling of impact of pause in polio eradication activities due to COVID  
4. Topic for discussion: Effectiveness of rapid micro vaccination campaigns  
 


Expected outcomes of the meeting:  
1. To endorse policy for nOPV2 use in the post-EUL period  
2. To recommend/endorse options for 2-dose routine immunization IPV schedule prior to 


bOPV withdrawal  
3. To clarify recommendation on IPV use for poliovirus outbreak response  
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Minutes of the meeting and SAGE WG discussions 


Day 1  
1 September 2020 


Welcome and opening remarks 
WG Chairs 


Four new members of the SAGE Polio WG were introduced: 
1. Ali Faisal Saleem (Assistant Professor, Aga Khan University, Karachi, Pakistan)
2. Kathleen O’Reilly (Assistant Professor, the London School of Hygiene & Tropical 


Medicine, U.K.)
3. Sonia Resik (Senior Professor of Microbiology at Havana Medical University and 


director of polio laboratory IPK, Havana, Cuba)
4. Deepa Gamage (Senior Medical Epidemiologist, Epidemiology Unit, Ministry of 


Health, Sri Lanka) 


Polio program update 
M. Zaffran


On 25 August, the African Regional Certification Commission certified the WHO African 
Region as wild polio-free after four years without a case detection.  


Between 01 January 2020 and 26 August 2020, there have been 102 WPV1 cases and 321 
cVDPV cases reported, compared to 71 WPV1 and 63 cVDPV cases in the same period in 
2019, respectively. There have been 37 WPV1 cases in Afghanistan and 65 WPV1 cases in 
Pakistan, with ongoing transmission in the core reservoirs as well as an expansion into 
previously polio-free areas. Multiple cVDPV2 outbreaks continued and more emerged in the 
African region as well as in Somalia, Sudan, Pakistan, Afghanistan, Philippines and Malaysia. 
A cVDPV1 outbreak was reported from Yemen. 


All outbreak response activities were suspended in March 2020 due to COVID-19. As of July 
2020, the campaigns have been slowly re-initiated. The Advisory Group on the release of 
mOPV2 has approved mOPV2 use in Pakistan and Afghanistan, as well as in 14 countries in 
Africa, for a ‘restart’ of cVDPV2 outbreak vaccination activities.  


In depth analysis of cVDPV2 epidemiology since the switch 
O. Mach


A summary of demographic and clinical characteristics of cVDPV2 AFP cases was presented. 
In total, there have been 840 cases of cVDPV2 AFP reported between 01 May 2016 and 01 
August 2020 (since the switch from tOPV to bOPV). The age distribution of cVDPV2 cases 
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remains stable since the switch, with a median between 1 and 2 years of age. The IPV 
history was not reported in many cVDPV2 cases (51%), with high levels of non-reporting in 
the AFRO region: out of AFP cases with known IPV history, 78% report 0 IPV doses and the 
efficacy of 1+ IPV dose was estimated at 72% in case-control analysis.  
 
Update on modelling of impact of pause in polio eradication activities  
K. O’Reilly  
 
An overview was presented on several related areas of work across the GPEI mathematical 
modelling groups (Bill and Melinda Gates Foundation, London School of Hygiene and 
Tropical Medicine, Imperial College London, Institute of Disease Modelling, and Kid Risk): (1) 
SIA pause and impact on polio transmission; (2) possible impacts of social distancing on 
polio transmission; (3) SIA resumption and impact on COVID transmission; (4) surveillance 
and uncertainty; and (5) prospects for success, funding needs, and recovery strategy. In 
summary, all the models predicted large increases of both WPV1 and cVDPV2 transmission 
if campaigns are unable to restart soon.  
 
Discussion: 


• The SAGE WG acknowledged the WHO African Region being certified as wild polio-
free after four years without a case as a significant achievement.  


• The SAGE WG discussed the use of tOPV in cVDPV2 outbreak response to 
simultaneously increase population immunity against all three polio serotypes. The 
WPV1 endemic countries were open to using tOPV while many countries in the 
African region did not want to re-introduce use of tOPV.  


• The SAGE WG appreciated the case-control analysis for cVDPV2 AFP cases and non-
polio AFP controls; WG members were alarmed over the high number of cases with 
missing IPV history. The WG requested that the analysis be updated with the 
following suggestions: incorporate aVDPV2 cases into the analysis; calculate vaccine 
effectiveness of 1 dose IPV alone with 95% confidence intervals; and conduct 
analysis for the Eastern Mediterranean region alone, where a high proportion of 
cases had IPV vaccination histories.  


• The SAGE WG thanked the GPEI modelling groups for their rapid response to request 
from the program to collaborate and conduct this analysis. 


 
IPV: joint session on supply, production, implementation & financing  
A. Ottosen, D. Chang-Blanc, S. Sosler  
 
An update was provided on the financing (GAVI), supply and production (UNICEF) and 
implementation (WHO EPI), including the coverage achieved with one dose of IPV in routine 
immunization; the impact of COVID-19; progress with catch-up of missed cohorts; and 
planning for implementation of the second dose of IPV (IPV2).  
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Catch-up campaigns for the estimated 43 million children who missed IPV in routine 
immunization, due to delayed introduction or stock-outs are still ongoing. Since the 
February 2020 update, an additional 9 million children were immunized to date. The COVID-
19 outbreak has delayed implementation of 14/18 IPV catchup campaigns in 2020. To date, 
48% of catch-up campaigns have been completed.  
 
Out of the 126 OPV-only using countries in 2013, 32 countries have already introduced 
second dose of IPV (IPV2); (i.e. hexa, fractional IPV or a second full dose), leaving 94 
countries targeted for IPV2 introduction. In 2019, Gavi extended support for IPV2 starting in 
2021. Overall IPV supply will be sufficient to meet demand in 2021, which includes 
requirements for one dose in all countries and two doses for 28 countries that procure 
through UNICEF. An updated risk assessment was completed in April 2020 by Imperial 
College and will be used as a guiding tool for IPV2 allocation if demand exceeds supply.  
 
Discussion: 


• The SAGE WG reinforced the recommendation to countries to complete plans for 
IPV catchup as soon as implementation is safe and feasible; and encouraged 
countries to leverage opportunities for integration of IPV catchup with other 
planned COVID-19 recovery immunization activities. 


 
Introduction of second dose of IPV in routine immunization  
O. Mach, A. Ramirez 
 
Session 1: Overview of 2-dose IPV immunogenicity  
Session 2: Proposed 2-dose IPV routine immunization schedules  
 
The second IPV dose is planned to be introduced in countries currently using a schedule 
including bOPV and one IPV dose (given at 14 weeks in most countries). A systematic review 
of IPV immunogenicity (1, 2 and 3 doses) was presented to help formulate 
recommendations on a 2 - dose IPV routine immunization schedule. The systematic review 
demonstrated that:  


1. Two doses of IPV provide much higher immunogenicity against type 2 than one dose. 
2. The later the age at first dose and the longer the interval between doses, the higher 


the immunogenicity.  
3. Two fractional doses provide similar immunogenicity as two full doses of IPV when 


age of first dose is late (i.e. at 14 weeks or later) and the interval between doses is 
longer (≥ 16 weeks). 


 
Considerations when deciding on immunization schedule for IPV schedule include: 
immunogenicity; how early in life is protection is needed (age-distribution of polio cases); 
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possible prevention of VAPP; drop-out rates or coverage at different time points; and 
operational issues (existing health centre/immunization visits, multiple injections and 
schedule simplicity/HW training). These considerations were summarised for the two 
proposed schedules for SAGE review (Table 1), with a table of pros and cons circulated to 
the WG members (Table 2).  
 
 
 
 


Option  6 weeks 10 
weeks 


14 weeks >=8 
months 


1-dose 
seroconversion 
for type2 


2-dose  
Seroconversion 
for type 2 


Comment 


1 bOPV bOPV bOPV+IPV1 IPV2 68.9 100 Best 
immunogenicity 


2 bOPV+IPV1 bOPV bOPV+IPV2 
 


46.7 89.3  
 


Early in-life 
protection 


Table 1: Proposed 2-dose IPV routine immunization schedules  
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 OPTION 1  
(14 weeks and  


at least 4 months later) 


OPTION 2  
 


(6 and 14 weeks) 
Immunogenicity Preferred 


 
Fractional dose non inferior to full dose 
except for possibly for Type 3  


Type 2: 10% less 
 
Fractional dose inferior to full dose 
 


Early-life 
protection 


 Preferred in countries at high risk for 
VDPV 
 


Prevention of 
VAPP 


VAPP continues at current rate Likely reduction in VAPP, but data lacking 
when bOPV is given with the first dose of 
IPV 
 


Drop-out rates Likely more favorable 
Potentially negative or less than 5% 
(because same coverage estimates for 
DTP3 and MCV1) 
 
 


Likely less favorable 
Potentially up to 10% (because DTP1 
estimate is higher than DTP3) 
 


Timeliness of 
vaccination 


9-month contact often delayed 
 
 


Earlier contacts timelier 


Impact on 
immunization 
schedules 


Minimal disruption 
 
72/94 countries already give IPV1 at 14-
16 weeks for at least the last 2 years; 9-
month addition is simple ‘add-on’ to 
calendar   
 
In line with post certification current 
schedule recommendation 
 


Moderate disruption 
 
72/94 countries would have to relabel their 
IPV1 at 14-16 weeks as an IPV2 dose  
 


Health worker 
training 


Can be used as opportunity to reinforce 
existing efforts to encourage catch up of 
missed doses 


Training of above would require additional 
communications to explain the ‘additional 
dose and shifting downward of IPV1’. How 
to handle those already having been given 
IPV1 at 14 weeks? 
 


Recording and 
Reporting 


Add IPV2 into 9-month platform Change of forms slightly complicated 
initially 
Reporting confusion as you inverse exiting 
IPV1 to become IPV2 
  


Multiple 
injections  


58/94 countries, IPV2 would become 2nd 


or 3rd injection given 9 months 
Would need to review 6-week platform.  
Most give DTP containing, PCV injections 
(plus oral bOPV, rota) 
 
Might be heavy antigen ‘load’ for health 
worker 
 


 
Table 2: Pros and Cons of different IPV schedules 
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Recommendations: 


• The SAGE WG recommended a second IPV dose to be introduced into all countries 
that currently administer one IPV dose and bOPV in their polio routine 
immunization schedule. 


• The WG recommended the preferred schedule of the first IPV dose administered at 
14 weeks (with DTP3/Penta), and the second IPV dose added at least four months 
after; in most countries, this coincides with measles-containing vaccine given at 
nine months of age. This schedule provides the highest immunogenicity and may 
be carried out using full dose IPV or fractional intradermal IPV (fIPV) without loss of 
immunogenicity. 


• The WG recommended that countries may consider alternative schedules based on 
local epidemiology and practicability of delivery. As an alternative to the preferred 
option described above, countries may choose an early IPV schedule starting with 
first dose at 6 weeks (with DTP1) and second dose at 14 weeks (with DTP3/Penta). 
This schedule offers the advantage of providing early-in-life protection; however, 
there is a lower total immunogenicity achieved. If this schedule is chosen, IPV is 
preferred over fIPV due to lower immunogenicity of fIPV compared with IPV at 
early ages 


 
 
Day 2 
2 September 2020 
 
IPV use for cVDPV and WPV outbreak response  
N. Grassly/C. Estivariz  
 
Session 1: Pros and cons of using IPV for outbreak response   
Session 2: Proposed options for IPV use in outbreak response  
 
A review of clinical data, program surveillance and modelling was provided to summarize the 
immunogenicity of IPV campaigns. Campaigns with IPV protect children living in at-risk areas 
from paralysis to all three serotypes of poliovirus. However, IPV has a limited impact on 
transmission in populations without pre-existing mucosal immunity (e.g. from mOPV2). The 
combined use of IPV and mOPV2 as currently implemented does not appear to have had a 
substantial impact on cVDPV2 outbreak duration, noting the limited evidence available.  
 
The operational experience and lessons learnt from IPV use in outbreak response between 
2013-2019 was summarized: 


• IPV campaigns require considerably more resources and changes in delivery 
strategies.  
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• The availability of trained vaccinators limit the size of campaign and/or duration of 
implementation.  


• IPV use is not feasible in R0 (round zero – small scale rapid response) or R1 (round 
one) for new outbreaks in areas with suboptimal immunization programs. The delay 
in SIA implementation will reduce potential impact on transmission. 


• IPV campaigns are unlikely to reach children not reached with OPV campaigns 
 
Based on the two presentations, it was concluded that OPV is the most appropriate vaccine 
for outbreak response and adding IPV in SIAs will have a small impact on paralysis prevention 
at a high programmatic cost. Further, SIAs with IPV will not close immunity gaps left by poor 
quality campaigns. 
 
Recommendations: 


• The SAGE WG recommended that IPV should not be used as part of outbreak 
response because evidence demonstrates that IPV campaigns are unlikely to reach 
children not reached with OPV campaigns, have limited impact on stopping 
transmission and high programmatic cost. The priority of outbreak response is to 
stop transmission of the virus, therefore activities should focus on achieving rapidly 
high coverage with OPV.  


• The SAGE WG distinguished the use of IPV for outbreak response from IPV 
campaigns for catch-up or risk-mitigation. Where countries have the capacity to 
implement IPV campaigns, they should be considered to mitigate risk of paralysis 
against all three poliovirus serotypes in a) high-risk communities with low routine 
immunization coverage, and b) previously inaccessible populations. Whenever 
possible, IPV campaigns should be integrated with multi antigen campaigns to share 
cost and logistical resources. fIPV should be considered at all instances of catch-up 
campaigns. 


 
Brief updates on nOPV clinical development, regulatory process and relevant policy 
decisions  
A. Bandyopadhyay/ O. Lapujade/G. Macklin  
 
An update was shared on overall clinical development, building on data (safety, 
immunogenicity, genetic stability) already shared with SAGE and SAGE polio WG in the 
recent past. New, preliminary data demonstrate the extent and duration of viral shedding 
with nOPV2 in infants is no greater than (in fact likely lower) shedding observed with 
mOPV2 in similar age groups.  
 
The WHO Prequalification Team provided an overview of the Emergency Use Listing (EUL) 
pathway, shared the specific nOPV2 roadmap, which aims for an interim EUL 
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recommendation by end of Q3/2020, and highlighted the dependencies and requirements 
of the EUL review process. 
 
A framework for the prioritisation of the type 2 containing vaccines (nOPV2/mOPV2/tOPV) 
over time was developed. This framework is to provide guidance to countries on the 
preferred vaccine for outbreak response to cVDPV2, which will also be influenced by 
country preference and individual epidemiology.  
 
This framework incorporates previous SAGE recommendations from April 2020, where: a) 
SAGE endorsed the initial use criteria for nOPV2; b) SAGE recommended that tOPV be made 
available to countries for cVDPV2 outbreak response in subnational areas where there is co-
circulation or high risk of co-circulation of cVDPV2 with cVDPV1, cVDPV3 or WPV1 in order 
to avoid the need to conduct dual mOPV2 and bOPV campaigns; and c) SAGE endorsed the 
cVDPV2 outbreak response strategy. 
 
Four phases of the framework were outlined: 
 
Phase A – Prior to nOPV2 EUL recommendation 


• Outbreaks that occur should be, by default responded to with mOPV2 or tOPV 
(allocation of vaccine type as per SAGE’s previous guidance).  


• Countries at risk of a cVDPV2 outbreak should be encouraged to start to prepare for 
nOPV2 use, in anticipation of the EUL recommendation  


 
Phase B – Initial use period of nOPV2 under EUL 


• For the first 3 months (approx.) after EUL recommendation, 1-3 countries will be 
supported to use nOPV2 as part of the initial use period 


• All other countries should be encouraged to respond to any outbreaks with mOPV2 
or tOPV during this period of time (allocation of vaccine type as per SAGE’s previous 
guidance) and prepare for future use of nOPV2.  


 
Phase C – Wider use of nOPV2 under EUL 


• All countries facing a cVDPV2 outbreak or VDPV2 detection will be strongly 
encouraged to respond with nOPV2, provided they meet the post-deployment 
monitoring (PDM) requirements of the EUL.  


• Countries that are unwilling or unable to use nOPV2, or those with epidemiological 
justification (such as co-circulation with other poliovirus serotypes), will continue to 
have access to mOPV2 or tOPV (allocated as per previous SAGE guidance).  


 
Phase D – Licensed and pre-qualified use of nOPV2 


• Once nOPV2 is licensed and pre-qualified, all countries should respond to VDPV2 
detections/cVDPV2 with nOPV2 
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Several studies are currently under way to investigate technical/clinical and operational 
issues of co-administration of nOPV2 and bOPV as an alternative to tOPV where there is co-
circulation or high risk of co-circulation of different poliovirus types. As the results of these 
studies become available the framework will be refined. 
 
Discussion and recommendations: 


• SAGE WG recommended that after EUL is granted and review of the initial use period 
is completed, nOPV2 becomes the vaccine of choice for response to cVDPV2 
outbreaks when all requirements for its use are met. 


• The SAGE WG endorsed the type 2 vaccine response framework and were in 
agreement with the phases outlined.  


• The existing SAGE recommendation on tOPV in relation to co-circulation or high risk 
of co-circulation of different poliovirus types remains in effect. As data on nOPV2 
performance during initial use and clinical studies on co-administration with bOPV 
become available the strategy will be refined.  


• The WG noted that maintaining multiple OPV vaccine options has important 
implications for managing the production, supply and storage of the different OPV 
vaccines, as well as significant cost implications. In this respect, the WG noted that 
after 2021 and assuming no evidence that nOPV2 is inferior to mOPV2, the GPEI 
plans to maintain only a small stockpile of mOPV2 for use in countries unable to 
meet the PDM requirements of the EUL. The WG also noted that countries that are 
able to meet the PDM requirements but unwilling to use nOPV2 after 2021 may 
experience delays in mOPV2 availability due to a strategic shift in the global stockpile 
toward nOPV2 and away from mOPV2. 
 


 
Effectiveness of rapid micro vaccination response campaigns (for information only) 
G. Chabot-Couture  
 
Test, trace, and quarantine is a strategy currently being used to slow down and stop the 
spread of the SARS-COV-2 virus in many countries around the world. More broadly, the 
combination of tracing chains of transmission and intervening to stop the spread of a 
disease, e.g. via social distancing or pharmaceutical intervention, is an important tool for the 
control of disease. The feasibility of utilizing such a strategy to stop the spread of WPV1 in 
Pakistan was studied via mathematical modeling. 
  
It was found that while the low case to infection ratio of poliomyelitis makes it difficult to 
find cases, the long duration of poliovirus shedding from infected people aids in tracing the 
transmission network. Also, rapid testing, like the direct detection technology currently 
being piloted in Pakistan, would be crucial to enabling a test, trace and isolation strategy to 
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be successful1. Modelling of the impact of implementing a test trace and quarantine strategy 
found that a meaningful fraction of polio virus circulation could be prevented, if tracing was 
performed quickly and thoroughly. Micro campaigns, rapid vaccination campaigns in 
response to a polio case or a suspected polio case, have been used by the polio program in 
the past. There is well established evidence that responding quickly to an outbreak can 
prevent a significant amount of transmission, but there is less evidence as to what is the 
optimal scale of such a response, and what is the trade-off between speed, scope and 
quality. 
 
Modeling of micro-campaigns was done to simulate their impact in the context of preventing 
WPV1 transmission in an endemic setting, when frequent vaccination campaigns are 
conducted. It was found that micro-campaigns can have an appreciable impact on the overall 
circulation of poliovirus, both locally and outside of the area where the micro-vaccination 
campaigns were conducted. Both these strategies could be combined to achieve even more 
transmission reduction as we approach WPV1 elimination in Pakistan and Afghanistan. 
However, field trials would be necessary to establish if they are feasible and impactful. 
 
Day 3 
3 September 2020 
 
It was acknowledged that this is the last meeting for the long-serving SAGE WG member 
Walt Orenstein, and his contribution to the SAGE WG and the broader polio eradication 
program was recognized.  
 
Closed session: Finalizing WG recommendations  
WG members  
 
Closed session: Polio Position Paper revision  
C. Sein 
 
The current WHO Polio Position Paper was published on 25 March 2016. Since then, 
significant programmatic developments have occurred and new scientific evidence is 
available. A revision of the current Polio Position Paper will be undertaken incorporating 
these developments as well as the key recommendations made by the SAGE and SAGE Polio 
WG. The process will be overseen by IVB and the SAGE secretariat with the first draft 
produced by Polio. The WG agreed that Polio Position Paper review is timely. 


1 Shaw, Alexander G., et al. "Rapid and sensitive direct detection and identification of poliovirus from stool and 
environmental surveillance samples using nanopore sequencing." bioRxiv (2020). 
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20th Meeting of the SAGE Polio Working Group (WG) 


VIRTUAL MEETING 


September 1-3, 2020 


AGENDA  


Topics for review/information: 


1. Update on status of the GPEI program in the context of COVID pandemic


2. Update on current status of nOPV2 development including EUL process and relevant policy decisions


3. Update on modelling of impact of pause in polio eradication activities due to COVID


4. Topic for discussion: Effectiveness of rapid micro vaccination campaigns


Expected outcomes of the meeting:  


1. To endorse policy for nOPV2 use in the post-EUL period


2. To recommend/endorse options for 2-dose routine immunization IPV schedule prior to bOPV withdrawal from RI


3. To clarify recommendation on IPV use for poliovirus outbreak response


Day 1 (Sept 1) [note: R-for Review/information; D-for decision] 


15:00 - 15:15     Welcome and opening remarks WG Chairs 


15:15 – 15:45  Polio program update [R]  M. Zaffran


• Progress towards eradication of WPV and elimination of cVDPV2 in the COVID context


15:45 – 16:00   In depth analysis of cVDPV2 epidemiology since the switch [R]  O. Mach


16:00 – 16:15   Update on modelling of impact of pause in polio eradication activities [R] K. O’Reilly


4.1_Polio


SAGE October 2020 meeting







16:15 – 16:45 Discussion on program session 


16:45 – 17:00     Break 


17:00 – 17:45 IPV: joint session on supply, production, implementation & financing [R] A. Ottosen, D. Chang- 


Blanc, S. Sosler 


17:45 – 18:15 Introduction of second dose of IPV in routine immunization O. Mach/A. Ramirez


Session 1: Overview of 2-dose IPV immunogenicity; [R] 


Session 2: Proposed 2-dose IPV routine immunization schedules [D] 


18:15  Wrap up of day 1 


Day 2 (Sept 2) 


15:00 – 15:30 IPV use for cVDPV and WPV outbreak response  N. Grassly/C. Estivariz


Session 1: Pros and cons of using IPV for outbreak response [R] 


Session 2: Proposed options for IPV use in outbreak response [D] 


15:30 – 17:00 Brief updates on nOPV clinical development, regulatory process A. Bandyopadhyay/


and relevant policy decisions [R]  O. Lapujade/G. Macklin


17:00 – 17:15     Break 


17:15 – 17:45 Effectiveness of rapid micro vaccination response campaigns [R] G. Chabot-Couture


17:45 – 18:00 Final discussion before the closed session 


 Day 3 (Sept 3) 


_______________________________________________________________________________________ 


15:00 – 18:00 Closed session: Finalizing WG recommendations WG members   


Closed session: Polio Position Paper revision C. Sein
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Meeting of the Strategic 
Advisory Group of 
Experts on Immunization, 
31 March–1 April 
2020: conclusions and 
recommendations
The Strategic Advisory Group of Experts 
(SAGE) on Immunization held a virtual 
meeting on 31 March–1 April 2020. This 
report summarizes the discussions, 
conclusions and recommendations. 


Report from the WHO Department  
of Immunization, Vaccines and  
Biologicals
In her report, the Director of the WHO 
Department of Immunization, Vaccines 
and Biologicals reflected that, at the SAGE 
meeting one year earlier, she had observed 
that the world was volatile, uncertain, 
complex and ambiguous and indeed, at 
this moment with the COVID-19 pandemic, 
all countries are facing great uncertainty. 
In the current pandemic situation, it is 
important to highlight the central role that 
vaccines and immunization continue to 
play. Developing a vaccine against COVID-
19 is critical to the pandemic response and 
currently a worldwide effort is underway 
to do this with unprecedented speed. It is 
also clear that immunization is an essen-
tial health service that should be priori-
tized and safeguarded for continuity 
during the COVID-19 pandemic. WHO 
rapidly published a SAGE-endorsed guid-
ance, Guiding principles for immunization 
activities during the COVID-19 pandemic 
on 26 March 2020.1 COVID-19 is stressing 
health systems and will worsen existing 
immunization deficits and inequities. In 
the space between the challenges of the 
COVID-19 pandemic and the response to 


1 WHO interim guidance: Guiding principles for immunization 
activities during the COVID-19 pandemic. Geneva: World 
Health Organization; 2020 (https://apps.who.int/iris/bitstream/
handle/10665/331590/WHO-2019-nCoV-immunization_ser-
vices-2020.1-eng.pdf).


Réunion du Groupe 
stratégique consultatif 
d’experts sur la vaccination, 
31 mars-1er avril 
2020: conclusions et 
recommandations
Une réunion virtuelle du Groupe stratégique 
consultatif d’experts (SAGE) sur la vaccination 
s’est tenue du 31 mars au 1er avril 2020. Le 
présent rapport résume les discussions, 
conclusions et recommandations auxquelles 
le SAGE est parvenu. 


Rapport du Département Vaccination, 
vaccins et produits biologiques  
de l’OMS
Dans son rapport, la Directrice du Départe-
ment Vaccination, vaccins et produits biolo-
giques de l’OMS a constaté que les observa-
tions qu’elle avait faites lors de la réunion du 
SAGE de l’année précédente, évoquant la vola-
tilité, l’incertitude, la complexité et l’ambiguïté 
du monde, sont particulièrement d’actualité 
en cette période de pandémie de COVID-19, 
tous les pays étant confrontés à de grandes 
incertitudes. Dans la situation de pandémie 
actuelle, il est important de rappeler que les 
vaccins et la vaccination continuent de jouer 
un rôle déterminant. La mise au point d’un 
vaccin contre la COVID-19 est un élément 
crucial de la riposte à cette pandémie et des 
efforts sont actuellement déployés à cette fin 
dans le monde entier, à un rythme sans précé-
dent. En outre, il est clair que la vaccination 
est un service de santé essentiel qui doit être 
considéré comme prioritaire et dont la conti-
nuité doit être préservée pendant la pandémie 
de COVID-19. Dès le 26 mars 2020, l’OMS a 
publié un document d’orientation approuvé 
par le SAGE, intitulé Principes directeurs rela-
tifs aux activités de vaccination durant la 
pandémie de COVID-19.1 La COVID-19 pèse 
lourdement sur les systèmes de santé et va 


1 Orientations provisoires de l’OMS: Principes directeurs relatifs aux 
activités de vaccination durant la pandémie de COVID-19. Genève: 
Organisation mondiale de la Santé; 2020 (https://apps.who.int/iris/
bitstream/handle/10665/331669/WHO-2019-nCoV-immunization_
services-2020.1-fre.pdf).
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those challenges exists the possibility for major changes. 
In particular, the Director highlighted 6 opportunities 
for change: use of subnational data to drive improve-
ments in vaccination coverage, tailoring local immuni-
zation programmes to address local challenges, improving 
the design of clinics, accelerating the integration of 
immunization campaigns, increasing immunization 
across the life course, addressing gender inequity and 
overcoming fragmentation of surveillance for vaccine-
preventable diseases.


Reports from the WHO Regional Offices 
The WHO Regional Office for Africa reported that the 
WHO guidance on immunization activities during 
the pandemic, issued on 26 March 2020, had been well 
received by its Member States. To ensure the continuity 
of essential health services, including immunization 
activities, during the COVID-19 pandemic, the Region 
is closely monitoring the situation in Member States, 
using approaches learnt from the experience of control-
ling the outbreak of Ebola virus disease (EVD) in West 
Africa in 2014. Measles outbreaks continue to be a 
significant challenge. The largest measles outbreak in 
the Region has been in the Democratic Republic of the 
Congo (DRC), and has required a major response, 
including both outbreak response activities in selected 
health districts and national preventive vaccination 
activities conducted in 3 phases and completed in 
December 2019. Despite these efforts, the country 
continued to report cases, so an emergency plan of 
3 months of mop-up campaigns in 121 health districts 
was developed. The campaigns started in mid-March 
2020, and there is only a limited window of opportunity 
to complete these activities before the COVID-19 situa-
tion interferes. With regard to polio, circulating vaccine-
derived poliovirus (cVDPV) outbreaks have affected 
15 countries in the Region, and many countries have 
difficulty in addressing the outbreaks because of lack 
of monovalent oral polio vaccine (mOPV2). Regional 
certification of elimination of wild poliovirus type 1 
(WPV1) is anticipated in June 2020. 


The WHO Regional Office for the Americas reported 
that the Region had hosted a large meeting on surveil-
lance of vaccine-preventable diseases and participated 
in a Global National Immunization Technical Advisory 
Group Network meeting in Atlanta (GA), USA, in February 
2020. A measles and rubella strategic framework and a 
regional framework for monitoring elimination have 
been developed with the Regional Measles–Rubella Veri-
fication Commission. Several countries in the Region 
are participating in pilot-testing the electronic WHO–
UNICEF Joint Reporting Form. An article was published 
in a peer-reviewed journal on lessons learnt about 
maternal immunization in the region. The Region 
recently published guidelines, endorsed by the Regional 
Immunization Technical Advisory Group, on immuniza-
tion activities during the COVID-19 pandemic, which 
are in line with the SAGE-endorsed WHO guidance. 


accentuer les déficits et les inégalités existantes en matière de 
vaccination. Entre les défis posés par la pandémie de COVID-19 
et les actions entreprises pour relever ces défis, il existe un 
espace propice à la mise en œuvre de changements majeurs. En 
particulier, la Directrice a mis en exergue 6 opportunités de 
changement: utilisation des données infranationales en vue 
d’améliorer la couverture vaccinale, adaptation des programmes 
locaux de vaccination pour répondre aux problèmes locaux, 
amélioration de la conception des dispensaires, accélération de 
l’intégration des campagnes de vaccination, renforcement 
de la vaccination tout au long de la vie, réduction des inégali-
tés de genre et lutte contre la fragmentation de la surveillance 
des maladies évitables par la vaccination.


Rapports des bureaux régionaux de l’OMS 
Le Bureau régional OMS de l’Afrique a indiqué que les orien-
tations publiées par l’OMS le 26 mars 2020 concernant les acti-
vités de vaccination pendant la pandémie avaient été favora-
blement accueillies par ses États Membres. Afin de garantir la 
continuité des services de santé essentiels, y compris de 
la vaccination, durant la pandémie de COVID-19, la Région suit 
de près la situation dans les États Membres en s’appuyant sur 
l’expérience tirée de la lutte contre la flambée de maladie à 
virus Ebola (MVE) en Afrique de l’Ouest en 2014. Les flambées 
épidémiques de rougeole représentent encore un défi majeur. 
La plus grande flambée de rougeole survenue dans la Région 
est celle qui a touché la République démocratique du Congo 
(RDC). Elle a exigé une intervention importante, reposant à la 
fois sur des activités de riposte aux flambées dans certains 
districts de santé et sur des activités nationales de vaccination 
préventive qui ont été menées en 3 phases et ont pris fin en 
décembre 2019. Malgré ces efforts, le pays continue de signaler 
des cas et un plan d’urgence a donc dû être élaboré, consistant 
à mener des campagnes de ratissage de 3 mois dans 121 districts 
de santé. Ces campagnes ont commencé à la mi-mars 2020 et 
le pays ne dispose que d’une période limitée pour achever ces 
activités avant qu’elles ne soient entravées par la situation liée 
à la COVID-19. S’agissant de la poliomyélite, 15 pays de la 
Région ont connu des flambées de poliovirus circulants dérivés 
d’une souche vaccinale (PVDVc) et nombre d’entre eux ont des 
difficultés à combattre ces flambées en raison d’un manque 
de vaccins poliomyélitiques oraux monovalents de type 2 
(VPOm2). La Région devrait être certifiée exempte de polio-
virus sauvage de type 1 (PVS1) en juin 2020. 


Le Bureau régional OMS des Amériques a annoncé que la 
Région a accueilli une grande réunion sur la surveillance des 
maladies à prévention vaccinale et a participé à une réunion 
mondiale des groupes consultatifs techniques nationaux sur la 
vaccination, qui s’est tenue à Atlanta, aux États-Unis, en février 
2020. Un cadre stratégique de lutte contre la rougeole et la 
rubéole et un cadre régional de suivi de l’élimination ont été 
élaborés, en concertation avec la Commission régionale de véri-
fication de l’élimination de la rougeole et de la rubéole. Plusieurs 
pays de la Région participent à un essai pilote sur l’utilisation 
d’une version électronique du formulaire commun de notifica-
tion OMS-UNICEF. Un article portant sur les enseignements 
tirés en matière de vaccination maternelle dans la Région a été 
publié dans une revue à comité de lecture. La Région a récem-
ment publié des lignes directrices sur les activités de vaccina-
tion pendant la pandémie de COVID-19, lesquelles ont été 
approuvées par le groupe consultatif technique régional sur la 
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“Vaccination week” in the Americas will take place in 
April, although all mass gatherings have been cancelled 
because of COVID-19. 


The WHO Eastern Mediterranean Region reported 
some notable successes despite various challenges. The 
number of children who had not received the third dose 
of diphtheria–tetanus–pertussis vaccine was 22% lower 
in 2019 than in 2010, and the incidence of measles in 
the Region was reduced by 50% between 2017 and 2019. 
Verification of measles- and rubella-free status was 
achieved in 3 countries. A continuing concern is how 
to achieve high coverage and equity, especially in urban 
settings and in countries facing emergency situations. 
Children in more than 10 countries in the Region live 
in emergency situations, and more than 95% of children 
who did not receive all 3 doses of diphtheria–tetanus–
pertussis vaccine live in only 7 of those countries. The 
new threat of COVID-19 is an opportunity to educate 
the population on the importance of routine immuniza-
tion, and the growing demand for a COVID-19 vaccine 
in countries may be an opportunity to strengthen 
demand for vaccines generally. 


In the WHO European Region, Member States welcomed 
the SAGE-endorsed WHO guidance and the regional 
guidance on immunization during the COVID-19 
pandemic endorsed by the European Technical Advi-
sory Group of Experts (ETAGE) on Immunization. Most 
WHO immunization officers in the Region are involved 
in the pandemic response, and work is under way with 
the ETAGE on how to support countries in planning and 
preparing for catch-up vaccination after the pandemic 
is resolved. Measles remains a concern in the Region, 
with more than 105 000 reported cases in 2019, indicat-
ing the existence of un- and under-vaccinated popula-
tions. In accordance with the European Vaccine Action 
Plan 2015–2020 and the forthcoming 2030 Regional 
Immunization Agenda, a pragmatic operational guide 
on “equity in immunization” is being prepared for 
national and subnational immunization managers, 
which addresses how to identify inequity, as well as how 
to analyse and address its root-causes. 


In the WHO South-East Asia Region, equity is an over-
arching priority incorporated in the regional immuni-
zation action plan. All countries in the Region have 
been implementing strategic interventions to improve 
vaccination coverage and equity; however sub-national 
gaps in coverage have resulted in outbreaks of vaccine-
preventable diseases in several countries. Outbreak 
response activities have been used as opportunities to 
strengthen immunization services in those countries. 
As of 31 March 2020, 10 of the 11 countries in the Region 
had reported cases of COVID-19, resulting in travel 
restrictions and lockdowns, which have affected their 
health systems, including vaccination and surveillance 
for vaccine-preventable diseases. Immunization services 
have been completely suspended in 3 countries and 
partially halted in 4 others. The number of clients turning 
up for vaccination during the pandemic is not known 
but is likely to be negatively affected. Surveillance  


vaccination et sont conformes aux orientations de l’OMS avali-
sées par le SAGE. La «semaine de la vaccination» aura lieu en 
avril dans les Amériques, bien que toutes les manifestations de 
masse aient été annulées en raison de la COVID-19. 


La Région OMS de la Méditerranée orientale a fait part de succès 
notables, en dépit d’un certain nombre de défis. Le nombre d’en-
fants n’ayant pas reçu la troisième dose de vaccin antidiphté-
rique-antitétanique-anticoquelucheux était inférieur de 22% en 
2019 par rapport à 2010 et l’incidence de la rougeole dans la 
Région a régressé de 50% entre 2017 et 2019. Trois pays ont accédé 
au statut de pays exempts de rougeole et de rubéole à l’issue 
d’une vérification. L’enjeu qui subsiste est de parvenir à un taux 
élevé de couverture et à garantir l’équité, en particulier dans les 
zones urbaines et dans les pays confrontés à des situations d’ur-
gence. Dans plus de 10 pays de la Région, des enfants vivent dans 
des situations d’urgence et 7 de ces pays concentrent à eux seuls 
plus de 95% des enfants n’ayant pas reçu l’intégralité des 3 doses 
de vaccin antidiphtérique-antitétanique-anticoquelucheux. La 
nouvelle menace posée par la COVID-19 constitue une occasion 
de sensibiliser la population à l’importance de la vaccination 
systématique et la demande croissante pour un vaccin contre la 
COVID-19 dans les pays pourrait être l’occasion de renforcer 
la demande à l’égard des vaccins dans leur ensemble. 


Dans la Région européenne de l’OMS, les États Membres ont favo-
rablement accueilli les orientations de l’OMS avalisées par le 
SAGE, ainsi que les orientations régionales relatives à la vaccina-
tion durant la pandémie de COVID-19 qui ont été approuvées 
par le groupe consultatif technique européen d’experts (ETAGE) 
sur la vaccination. La plupart des agents OMS chargés de la vacci-
nation dans la Région participent à la riposte à la pandémie et 
des travaux sont en cours, en collaboration avec l’ETAGE, pour 
déterminer comment aider les pays à planifier et à préparer la 
mise en œuvre d’une vaccination de rattrapage après la fin de 
la pandémie. La rougeole reste une préoccupation pour la Région: 
plus de 105 000 cas ont été notifiés en 2019, ce qui indique qu’il 
existe des populations non vaccinées ou insuffisamment vacci-
nées. Conformément au Plan d’action européen pour les vaccins 
de 2015-2020 et au Programme régional de vaccination pour 2030 
qui paraîtra sous peu, un guide pratique opérationnel sur 
«l’équité en matière de vaccination», destiné aux responsables de 
la vaccination aux niveaux national et infranational, est en cours 
de préparation, décrivant comment identifier les inégalités et 
comment en analyser et en combattre les causes profondes. 


Dans la Région OMS de l’Asie du Sud-Est, l’équité est une prio-
rité fondamentale qui fait partie intégrante du plan d’action 
régional pour la vaccination. Tous les pays de la Région mènent 
déjà des interventions stratégiques visant à améliorer la couver-
ture vaccinale et l’équité. Cependant, des lacunes de la couver-
ture au niveau infranational ont donné lieu à des flambées de 
maladies évitables par la vaccination dans plusieurs pays. Ces 
pays ont saisi l’occasion offerte par les activités de riposte aux 
flambées pour renforcer les services de vaccination. Au 31 mars 
2020, 10 des 11 pays de la Région avaient signalé des cas de 
COVID-19, entraînant des restrictions aux voyages et des situa-
tions de confinement strict, qui ont eu des répercussions sur 
les systèmes de santé, notamment sur la vaccination et la 
surveillance des maladies à prévention vaccinale. Les services 
de vaccination ont été entièrement suspendus dans 3 pays et 
partiellement interrompus dans 4 autres. On ne sait pas combien 
de personnes ont demandé à avoir recours aux services de 
vaccination pendant la pandémie, mais un impact négatif est 
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activities, including shipment of specimens, have already 
been affected in 9 of the 11 countries. The situation will 
be reviewed periodically, and immunization and surveil-
lance activities will be resumed as soon as possible. 
Guidelines for the protection of health workers have 
been issued in countries with partial or full immuniza-
tion activities. Polio and measles and rubella supple-
mental immunization activities have been halted or 
suspended. Immunization staff are engaged with 
COVID-19 activities in several countries of the Region.


 
The WHO Regional Office for the Western Pacific was 
unable to attend this meeting and to report. 


Report from Gavi, the Vaccine Alliance
In response to the COVID-19 pandemic, Gavi is provid-
ing flexibility to countries to re-programme up to 10% 
of their Health System Strengthening grants to address 
vital short-term gaps linked to National Preparedness 
Plans. Gavi is closely coordinating with other donors 
and partners to avoid duplication related to shifting 
funds for COVID-19 response as Gavi is mindful of the 
need to also ensure countries are resourced for immu-
nization activities. Gavi is collaborating with the 
UNICEF Supply Division to address supply chain issues 
and mitigate the risks of vaccine stock-outs. With antic-
ipated decreases in routine immunization, a reduction 
in new vaccine introduction, and the risk of outbreaks 
of vaccine-preventable diseases, Gavi will also support 
the recovery of routine immunization after the COVID-
19 pandemic. In view of its experience in new vaccines, 
Gavi plans to contribute to COVID-19 vaccine develop-
ment, manufacture and delivery. Global coordination is 
essential for the development of the vaccines, and Gavi 
looks to WHO for leadership in that area. Gavi is also 
examining innovative financing mechanisms to support 
vaccine development and to incentivize the scaling up 
of manufacture at risk. Approaches for new vaccine 
introduction that have been used in Gavi-eligible coun-
tries might be adapted for the delivery of COVID-19 
vaccine to health workers and older populations. The 
timelines of the Gavi 5.0 workstreams for a cross-
cutting focus on zero-dose children and missed commu-
nities will probably be delayed because of the COVID-19 
pandemic. Furthermore, the pandemic is also causing 
Gavi to adapt its replenishment approach. As the replen-
ishment is scheduled to culminate at the Global Vaccine 
Summit on 4 June 2020 in London, Gavi is monitoring 
the situation, in discussion with the government of the 
United Kingdom. In the meantime, Gavi will secure early 
pledges to maintain the replenishment momentum, as 
funding is vitally important in enabling the Alliance to 
continue its critical work. 


probable. Les activités de surveillance, y compris le transport 
d’échantillons, ont déjà été perturbées dans 9 des 11 pays. La 
situation sera réexaminée régulièrement et la reprise des acti-
vités de vaccination et de surveillance sera décidée dès que 
possible. Des lignes directrices relatives à la protection 
des agents de santé ont été publiées dans les pays où persistent 
des activités partielles ou complètes de vaccination. Les activi-
tés de vaccination supplémentaire contre la poliomyélite et 
contre la rougeole et la rubéole ont été interrompues ou suspen-
dues. Le personnel chargé de la vaccination est mobilisé par les 
activités de lutte contre la COVID-19 dans plusieurs pays de la 
Région. 


Le Bureau régional OMS du Pacifique occidental était dans 
l’incapacité de participer à cette réunion et n’a pas présenté de 
rapport. 


Rapport de l’Alliance GAVI
Face à la pandémie de COVID-19, l’Alliance GAVI a donné aux 
pays la latitude de réorienter un montant pouvant aller jusqu’à 
10% de leurs subventions de renforcement des systèmes de 
santé pour combler certaines lacunes cruciales à court terme 
liées aux plans nationaux de préparation. L’Alliance travaille en 
étroite coordination avec d’autres donateurs et partenaires pour 
éviter tout chevauchement des réaffectations de fonds aux fins 
de la riposte à la COVID-19 car elle est consciente que les pays 
doivent aussi continuer de disposer de ressources suffisantes 
pour les activités de vaccination. L’Alliance GAVI collabore avec 
la Division des approvisionnements de l’UNICEF pour régler 
les problèmes relatifs à la chaîne d’approvisionnement et 
réduire les risques de ruptures de stocks des vaccins. Sachant 
qu’il faut s’attendre à voir un déclin de la vaccination systéma-
tique, une réduction des introductions de nouveaux vaccins et 
un risque de flambées de maladies évitables par la vaccination, 
l’Alliance se prépare également à appuyer les efforts de reprise 
de la vaccination systématique après la pandémie de COVID-19. 
Compte tenu de son expérience dans le domaine des nouveaux 
vaccins, l’Alliance prévoit de contribuer à la mise au point, à la 
fabrication et à la distribution des vaccins contre la COVID-19. 
Une coordination mondiale est essentielle pour la mise au point 
des vaccins et l’Alliance attend de l’OMS qu’elle exerce son 
leadership dans ce domaine. L’Alliance GAVI se penche égale-
ment sur des mécanismes de financement novateurs destinés à 
soutenir la mise au point des vaccins et à encourager une inten-
sification de la fabrication à risque. Les méthodes employées 
jusqu’à présent pour l’introduction de nouveaux vaccins dans 
les pays bénéficiant d’une aide de l’Alliance pourraient être 
adaptées en vue de l’administration du vaccin contre la COVID-19 
aux agents de santé et aux personnes âgées. Les échéances qui 
avaient été fixées pour les axes de travail de la stratégie GAVI 
5.0, reposant sur une action pluridisciplinaire pour atteindre les 
enfants non vaccinés et les communautés ayant échappé à la 
vaccination, seront probablement reportées en raison de 
la pandémie de COVID-19. La pandémie force également  
l’Alliance à adapter sa procédure de reconstitution des 
ressources. Il est prévu que cette procédure soit menée à terme 
lors du Sommet mondial sur les vaccins le 4 juin 2020 à Londres, 
et l’Alliance suit donc de près la situation, en concertation avec 
le gouvernement du Royaume-Uni. En attendant, l’Alliance veil-
lera à ce que les contributions annoncées soient concrétisées 
pour maintenir la dynamique de la reconstitution des ressources, 
compte tenu de l’importance vitale des financements pour 
permettre à l’Alliance de poursuivre ses activités essentielles. 
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Modelling of COVID-19 epidemiology
Since January 2020, the WHO Health Emergencies 
Programme has been coordinating modelling by differ-
ent groups to answer key questions about COVID-19 
epidemiology, the trajectories of the COVID-19 outbreaks 
in different countries, and the effectiveness of interven-
tions. The questions have evolved over time, from those 
on transmission (such as R0) and parameters of sever-
ity, serial intervals and incubation periods, infection 
fatality ratio and case fatality rate, to estimates of the 
probability and extent of introduction of COVID-19 into 
countries and of the extent of the COVID-19 outbreak 
in Wuhan, China, using the number of returning travel-
lers, global travel patterns and population density. 
Modelling has also been used to examine the role of 
asymptomatic and pre-symptomatic infections, as well 
as to try to understand the effectiveness of interven-
tions such as travel bans, school and business closures, 
and physical distancing on the evolution of the 
pandemic and in controlling surges of cases. Impor-
tantly, it has been observed that population mixing 
patterns across demographic and societal characteris-
tics, particularly across age groups, is relevant to the 
transmission and burden of COVID-19 in countries. 
Contact patterns for different age groups vary by coun-
try. Data on seroprevalence are urgently required, and 
studies are under way in a number of countries. WHO 
is also working with partners to establish a global, 
open-source database of interventions for evaluation of 
their effectiveness. Better input from early epidemio-
logical investigations and seroprevalence studies is 
necessary to improve modelling estimates. Currently, 
there is little information on the impact of COVID-19 
infection in populations with a high prevalence of HIV 
infection or tuberculosis or in malnourished popula-
tions. Models will have to be adapted and revised as 
new data become available.


SAGE members stressed that safeguarding immuniza-
tion services during the pandemic is of critical impor-
tance and that adequate catch-up activities should be 
planned at this time to ensure that children receive all 
the necessary vaccines. In the context of the COVID-19 
pandemic and its impact on primary health and immu-
nization services throughout the world, SAGE stressed 
the imperative to explore innovative approaches and to 
seize opportunities that may emerge from this crisis 
to advance the global immunization agenda. The 
pandemic highlights the value of the influenza surveil-
lance network, the importance of surveillance generally, 
the vital need to protect health workers and the impor-
tance of life-course vaccination. The current fast-moving 
and at times, chaotic, emergence of information from 
the many response efforts occurring throughout the 
world will require efforts to establish processes for 
drawing lessons from the experiences and for effective 
communication. There is a potential danger of countries 
thinking that one size fits all for actions related to 


Modélisation de l’épidémiologie de la COVID-19
Depuis janvier 2020, le Programme de gestion des situations 
d’urgence sanitaire de l’OMS coordonne les travaux de modé-
lisation entrepris par différents groupes pour répondre aux 
principales questions relatives à l’épidémiologie de la COVID-19, 
à la trajectoire des flambées de COVID-19 dans différents pays 
et à l’efficacité des interventions. Ces questions ont évolué avec 
le temps: portant au départ sur la transmission (notamment 
le R0), les paramètres de gravité, l’intervalle sériel, la période 
d’incubation, le taux de mortalité par infection et le taux 
de létalité, elles ont été étendues aux estimations de la proba-
bilité et de l’ampleur d’une introduction de la COVID-19 dans 
les pays et de l’ampleur de la flambée de COVID-19 à Wuhan, 
en Chine, en utilisant le nombre de personnes revenues d’un 
voyage, les schémas de déplacement à l’échelle mondiale et la 
densité de population. On a également eu recours à la modéli-
sation pour examiner le rôle des infections asymptomatiques 
et présymptomatiques et pour tenter d’évaluer l’efficacité de 
certaines interventions, comme les interdictions de voyage, la 
fermeture des écoles et des entreprises et la distanciation 
physique, sur l’évolution de la pandémie et sur la capacité des 
pays à maîtriser les recrudescences soudaines de cas. Une 
observation importante a été faite: les tendances relatives aux 
contacts interpersonnels dans différents groupes démogra-
phiques et sociaux, et en particulier dans différentes tranches 
d’âge, jouent un rôle dans la transmission et la charge de morbi-
dité de la COVID-19 dans les pays. Ces tendances varient d’un 
pays à l’autre pour différentes tranches d’âge. Des données sur 
la séroprévalence doivent être recueillies de toute urgence et 
des études sont en cours à cet effet dans plusieurs pays. L’OMS 
collabore également avec des partenaires afin d’établir une base 
de données mondiale en accès libre dressant l’inventaire des 
interventions mises en œuvre afin d’en évaluer l’efficacité. Pour 
améliorer les estimations issues de la modélisation, il est néces-
saire de disposer de données d’entrée plus robustes provenant 
des enquêtes épidémiologiques et études de séroprévalence 
préliminaires. Actuellement, on ne dispose que d’informations 
limitées sur l’impact de la COVID-19 parmi les populations 
présentant une forte prévalence de l’infection à VIH ou de la 
tuberculose ou souffrant de malnutrition. Les modèles devront 
être adaptés et révisés à mesure que de nouvelles données 
deviendront disponibles.


Les membres du SAGE ont souligné qu’il est indispensable de 
préserver les services de vaccination pendant la pandémie et 
qu’il convient dès à présent de prévoir des activités adéquates 
de rattrapage pour veiller à ce que tous les vaccins nécessaires 
soient administrés aux enfants. Dans le contexte de la pandémie 
de COVID-19 et compte tenu de ses répercussions sur les 
services de vaccination et les soins de santé primaires dans le 
monde entier, le SAGE a souligné qu’il est impératif d’explorer 
des approches innovantes et de saisir les occasions susceptibles 
d’émerger de cette crise pour faire progresser le programme 
mondial de vaccination. Cette pandémie met en lumière la 
valeur du réseau de surveillance de la grippe, le rôle crucial de 
la surveillance en général, la nécessité vitale de protéger les 
agents de santé et l’importance de la vaccination tout au long 
de la vie. Les nombreuses mesures de riposte prises dans le 
monde entier font émerger un flux rapide et parfois chaotique 
d’informations. Des efforts devront donc être entrepris pour 
établir des procédures permettant de tirer les enseignements 
des expériences acquises et favoriser une communication effi-
cace. Il serait dangereux que les pays croient qu’il existe une 
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COVID-19. The most effective interventions will likely 
depend on the country context and should be tailored 
by each country. The objectives must be clear, and the 
strategies that are implemented must be considered, 
informed by evidence and evolve with new information. 


Industry representatives from both low- and high-
income countries expressed concern that prolongation 
of the COVID-19 crisis will affect the manufacture and 
distribution of currently recommended live-saving 
vaccines.


Measles outbreak epidemiology and WHO  
coordination
SAGE received an update on the measles outbreaks that 
have occurred recently. In 2017 and 2018, 173 330 and 
353 236 measles cases, respectively, were reported to 
WHO. Thus far in 2019, 526 704 cases have been reported 
through monthly reporting, and the total number of 
reported cases will probably exceed 800 000, the highest 
number since 2001. Some information was shared on 
outbreaks occurring in resource-limited settings, such 
as in Central Africa, and in middle-income countries in 
Central and Southeast Asia. Madagascar’s outbreak 
in late 2018 and early 2019, which resulted in approxi-
mately 200 000 cases and over 1000 deaths, has ended. 
A number of success stories were recounted, such as in 
Colombia, where multiple outbreaks of imported 
measles were quickly contained through careful contact 
tracing and vaccination, and in China, where a strong 
multi-faceted measles strategy reduced the incidence of 
measles from 38.9 per million in 2014 to less than 2.8 
per million in 2018.2 Israel and the USA controlled 
outbreaks due to numerous importations. Large, note-
worthy outbreaks in Pacific island countries and in 
Venezuela were controlled with international support. 


Formation of the WHO Measles Incident Management 
Support Team was described. The team is coordinated 
by the WHO Department of Immunization, Vaccines and 
Biologicals, the WHO Health Emergencies Programme 
and the WHO regional offices for rapid risk detection, 
grading, emergency activation of response, technical 
assistance and deployments for measles outbreaks, such 
as those in the Central African Republic, the DRC, Mada-
gascar and Pacific island countries. In addition to 
support and liaising with partners, the team recently 
published guidance on clinical case management and 
infection prevention and control during measles 
outbreaks. It presented a report on the measles situation 
to the meeting of the Strategic Technical Advisory 
Group on Infectious Hazards (STAG-IH) in December 
2019, which advised against declaration of a Public 
Health Event of International Concern (PHEIC). The 


solution unique pour combattre la COVID-19. Les interventions 
les plus efficaces dépendront probablement du contexte natio-
nal et chaque pays devra les adapter à sa propre situation. Les 
objectifs doivent être clairs et les stratégies mises en œuvre 
doivent être réfléchies, se fonder sur des données factuelles et 
évoluer à mesure qu’apparaissent de nouvelles informations. 


Les représentants de l’industrie, tant dans les pays à revenu 
élevé qu’à revenu faible, se sont déclarés préoccupés par les 
effets qu’aurait une prolongation de la crise liée à la COVID-19 
sur la fabrication et la distribution des vaccins salvateurs 
actuellement recommandés.


Épidémiologie des flambées de rougeole et  
coordination de l’OMS
Le SAGE a pris connaissance des dernières informations rela-
tives aux récentes flambées de rougeole. Le nombre de cas de 
rougeole notifiés à l’OMS s’établissait à 173 330 en 2017 et 
353 236 en 2018. Pour 2019, 526 704 cas ont été signalés à ce jour 
dans les rapports mensuels et le nombre total de cas notifiés 
dépassera probablement le seuil des 800 000, atteignant son plus 
haut niveau depuis 2001. Des informations ont été présentées 
concernant les flambées survenues dans des régions disposant 
de ressources limitées, notamment en Afrique centrale, ainsi 
que dans des pays à revenu intermédiaire d’Asie centrale et 
d’Asie du Sud-Est. La flambée apparue à Madagascar à la fin 
2018 et au début 2019, donnant lieu à environ 200 000 cas et 
plus de 1000 décès, a pris fin. Plusieurs exemples de réussite 
ont été cités, notamment celui de la Colombie, où plusieurs 
flambées de rougeole importée ont rapidement été jugulées 
grâce à des interventions rigoureuses de recherche des contacts 
et de vaccination, ainsi que celui de la Chine, où une stratégie 
robuste et multidimensionnelle de lutte contre la rougeole a 
permis de ramener l’incidence de la maladie à moins de 2,8 cas 
par million d’habitants en 2018, alors qu’elle était de 38,9 par 
million en 2014.2 Israël et les États-Unis sont parvenus à endi-
guer des flambées dues à de nombreuses importations. Dans 
les pays insulaires du Pacifique et au Venezuela, des flambées 
significatives et de grande ampleur ont été maîtrisées avec 
l’appui de la communauté internationale. 


Des informations ont été présentées concernant la création de 
l’équipe OMS d’appui à la gestion des incidents de rougeole. 
Sous la coordination du Département Vaccination, vaccins et 
produits biologiques de l’OMS, du Programme de gestion des 
situations d’urgence sanitaire de l’OMS et des bureaux régio-
naux de l’OMS, cette équipe œuvre à la détection rapide des 
risques, la classification des incidents, l’activation d’urgence 
des mesures de riposte, l’assistance technique et les déploie-
ments lorsque surviennent des flambées de rougeole, comme 
celles qui ont touché la République centrafricaine, la RDC, 
Madagascar et les pays insulaires du Pacifique. Outre son rôle 
d’appui et de liaison avec les partenaires, l’équipe a récemment 
publié des orientations sur la prise en charge clinique des cas 
et les mesures de lutte anti-infectieuse durant les flambées de 
rougeole. Elle a présenté un rapport sur la situation de la 
rougeole lors de la réunion de décembre 2019 du Groupe 
consultatif stratégique et technique sur les risques infectieux 


2 Ma C, et al. Progress toward measles elimination – China, January 2013–June 2019. 
Morb Mortal Wkly Rep. 2019;68:1112–6. 


2 Ma C, et al. Progress toward measles elimination – China, January 2013–June 2019. Morb 
Mortal Wkly Rep. 2019;68:1112–6. 
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team is preparing a global measles outbreak strategic 
response plan.


COVID-19 poses a further threat to measles control, as 
gaps in immunity are anticipated to worsen as a result 
of the suspension of immunization activities and of 
scheduled campaigns. WHO and partners are following 
the situation and planning mitigation activities. They 
recommend that outbreak response campaigns be 
conducted only after a careful risk assessment. Model-
ling is being conducted to estimate the impact of 
COVID-19 on measles incidence and to determine the 
priorities for mitigation. 


An update was presented on the policy and strategy 
landscape for measles and rubella and current areas of 
work. Measles is considered central to the Immuniza-
tion Agenda 2030 (IA2030) and as a tracer of health 
systems gaps. An update on the development of the 
Measles and Rubella Strategic Framework 2030 will 
demonstrate that the measles strategy is anchored in 
each of the 7 strategic priority areas and 4 core prin-
ciples of the IA2030 framework. A benchmarking frame-
work is being established for determining readiness to 
declare a measles and rubella eradication goal, as 
recommended in the Feasibility Assessment of Measles 
and Rubella Eradication, presented and endorsed by 
SAGE in October 2019 and to the WHO Executive Board 
in February 2020.3 A number of policy considerations 
will be presented at future SAGE meetings, including 
re-examination of the optimal schedule of measles 
vaccination in different epidemiological settings, 
programmatic guidance and revised recommendations 
on addressing immunity gaps in various populations, 
including older people. Priorities for the measles and 
rubella policy and strategy at WHO include collaborating 
with stakeholders and modellers to identify and address 
critical areas for data improvement improvements 
needed, enhancing outbreak response, greater use of 
modelling as a basis for criteria for setting eradication 
targets and encouraging field studies and pilot projects 
to demonstrate the feasibility of tailored approaches to 
close immunity gaps. 


SAGE expressed concern that the COVID-19 pandemic 
will place further strain on measles control. Countries 
and immunization partners will have to re-double their 
activities, in line with the WHO Guiding principles for 
immunization activities during the COVID-19 pandemic, 
published on 26 March 2020.


SAGE reiterated the importance of advocacy related 
to measles and particularly for measles outbreaks. 


(STAG-IH), lequel s’est prononcé contre la déclaration d’une 
urgence de santé publique de portée internationale (USPPI). 
L’équipe prépare actuellement un plan mondial de riposte stra-
tégique aux flambées de rougeole.


La COVID-19 constitue une menace supplémentaire pour la 
lutte contre la rougeole, car la suspension des activités de vacci-
nation et des campagnes prévues aggravera vraisemblablement 
les lacunes immunitaires. L’OMS et ses partenaires suivent la 
situation et planifient des activités destinées à atténuer les effets 
de cette pandémie. Ils recommandent de n’organiser des 
campagnes de riposte aux flambées qu’après avoir procédé à 
une évaluation soigneuse des risques. Une modélisation est en 
cours pour estimer l’impact de la COVID-19 sur l’incidence de 
la rougeole et établir des priorités pour atténuer cet impact. 


Des informations actualisées ont été présentées concernant le 
paysage politique et stratégique de lutte contre la rougeole et 
la rubéole, ainsi que les domaines d’activité actuels. La rougeole 
est considérée comme un élément central du Programme pour 
la vaccination à l’horizon 2030 (IA2030) et sert d’indicateur 
pour identifier les lacunes des systèmes de santé. Une mise à 
jour sur l’élaboration du Cadre stratégique pour la rougeole et 
la rubéole à l’horizon 2030 montrera que la stratégie de lutte 
contre la rougeole est ancrée dans chacun des 7 domaines stra-
tégiques prioritaires et des 4 principes fondamentaux du 
programme IA2030. Un cadre de référence est en cours d’éla-
boration afin de déterminer l’état de préparation nécessaire 
pour déclarer un objectif d’éradication de la rougeole et de la 
rubéole, comme cela a été recommandé dans le document sur 
l’évaluation de la faisabilité de l’éradication de la rougeole et 
de la rubéole, présenté au SAGE et approuvé par ce dernier en 
octobre 2019, ainsi que par le Conseil exécutif de l’OMS 
en février 2020.3 Plusieurs considérations politiques seront 
présentées aux futures réunions du SAGE, notamment une 
réévaluation du calendrier optimal de vaccination contre la 
rougeole dans différents contextes épidémiologiques, des orien-
tations programmatiques et des recommandations révisées 
pour combler les lacunes immunitaires dans différentes popu-
lations, y compris chez les personnes âgées. La stratégie et la 
politique de l’OMS pour lutter contre la rougeole et la rubéole 
sont axées sur les priorités suivantes: collaborer avec les parties 
prenantes et les modélisateurs afin d’identifier les domaines 
dans lesquels une amélioration des données est essentielle et 
de remédier à ces insuffisances, renforcer la riposte aux flam-
bées, faire un usage accru de la modélisation pour définir les 
critères d’établissement des cibles d’éradication et encourager 
la conduite d’études de terrain et de projets pilotes examinant 
la faisabilité d’approches ciblées pour combler les lacunes 
immunitaires. 


Le SAGE s’est inquiété du fardeau supplémentaire que fait peser 
la pandémie de COVID-19 sur les activités de lutte contre la 
rougeole. Les pays et les partenaires de la vaccination devront 
redoubler d’efforts, conformément aux Principes directeurs rela-
tifs aux activités de vaccination durant la pandémie de COVID-19 
publiés par l’OMS le 26 mars 2020.


Le SAGE a réitéré l’importance du plaidoyer dans la lutte contre 
la rougeole, en particulier en cas de flambée. Il faut éviter toute 


3 Feasibility assessment of measles and rubella eradication. Geneva: World Health 
Organization; 2019 (www.who.int/immunization/sage/meetings/2019/october/Fea-
sibility_Assessment_of_Measles_and_Rubella_Eradication_final.pdf).


3 Feasibility assessment of measles and rubella eradication. Geneva: World Health Organization; 
2019 (www.who.int/immunization/sage/meetings/2019/october/Feasibility_Assessment_of_
Measles_and_Rubella_Eradication_final.pdf).
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Complacency must be avoided, particularly when 
measles is overshadowed by other large outbreaks, 
despite the high numbers of measles deaths in some 
settings. More concerted work is necessary to evaluate 
campaign effectiveness. Technical needs were discussed, 
including for further studies on therapeutic antivirals. 


Status of COVID-19 vaccine development 


SAGE received a report on the research roadmap under-
taken by WHO in its “R&D Blueprint” to accelerate and 
coordinate the development of COVID-19 vaccines. After 
the global coronavirus research community was 
convened by WHO on 11–12 February 2020, goals and 
high-level actions were identified to accelerate research 
for diagnostics, treatments, vaccines and other public 
health interventions. The components include drawing 
up global research roadmaps, establishing national 
research plans, coordinating research, engaging manu-
facturers, coordinating research funders and harmoniz-
ing plans for manufacture and scale-up. 


The principles of vaccine development include adher-
ence to ethical principles and protection of human 
subjects, a minimum Target Product Profile (TPP) 
addressing safety, effectiveness and scalability, and work 
by 6 working groups on the vaccine development path-
way. Much progress has already been made by the 
groups working on an animal model, assay development 
and clinical trials. Work to establish a global TPP and 
for vaccine prioritization are underway.


As of 31 March 2020, the vaccine pipeline included more 
than 50 preclinical candidates and a large spectrum of 
technologies, and 3 that had moved into phase 1 evalu-
ation, and which included viral vector and nucleic acid-
based technologies. Partners such as the Coalition for 
Epidemic Preparedness (CEPI) are supporting the devel-
opment of candidate vaccines. The current approach is 
to promote the development of a wide range of candi-
date vaccines, with subsequent prioritization through 
consultation. 


SAGE welcomed this unprecedented effort to accelerate 
development of the much-needed vaccine. SAGE 
requested that due consideration be given to vaccine 
evaluation addressing the needs of low- and middle-
income countries, such as the performance of the 
vaccine in people with HIV infection or tuberculosis or 
suffering from malnutrition. SAGE also recommended 
that the natural history of the disease be studied to 
understand the patterns of susceptible and immune 
individuals and mechanisms of protection. SAGE 
commended that considerations related to use, supply, 
availability, access and ultimately the pricing of COVID-
19 vaccines is part of the comprehensive strategy. 


complaisance, surtout lorsque la rougeole se trouve éclipsée par 
d’autres grandes épidémies malgré le nombre important de 
décès imputables à la rougeole dans certains pays. Des efforts 
plus concertés doivent être déployés pour évaluer l’efficacité 
des campagnes. Les besoins techniques ont été abordés, notam-
ment la nécessité de mener des études plus poussées sur les 
traitements antiviraux. 


Avancement des activités de mise au point de vaccins 
contre la COVID-19 
Le SAGE a reçu un rapport sur la feuille de route pour la 
recherche adoptée par l’OMS dans le cadre de son Schéma 
directeur en matière de recherche-développement afin d’accé-
lérer et de coordonner le développement de vaccins contre la 
COVID-19. À l’issue d’une réunion de la communauté scienti-
fique mondiale convoquée par l’OMS les 11 et 12 février 2020 
au sujet du coronavirus, des objectifs et des mesures de haut 
niveau ont été définis en vue d’accélérer la recherche sur les 
produits de diagnostic, les traitements, les vaccins et d’autres 
interventions de santé publique, en s’appuyant notamment sur 
les piliers suivants: élaboration de feuilles de route mondiales 
pour la recherche, établissement de plans de recherche natio-
naux, coordination des travaux de recherche, collaboration avec 
les fabricants, coordination des bailleurs de fonds pour la 
recherche et harmonisation des plans relatifs à la fabrication 
et à la production à grande échelle. 


La mise au point des vaccins devra répondre à certains critères, 
notamment le respect des principes éthiques et la protection des 
sujets humains, l’établissement d’un profil de produit cible mini-
mum assorti de conditions de sécurité, d’efficacité et de capacité 
de production à grande échelle, et la participation de 6 groupes 
de travail au processus de développement des vaccins. Les 
groupes travaillant sur les modèles animaux, la mise au point 
d’épreuves et les essais cliniques ont déjà réalisé d’importants 
progrès. Les travaux relatifs à l’élaboration d’un profil de produit 
cible mondial et à la hiérarchisation des vaccins sont en cours.


Au 31 mars 2020, les vaccins en cours de développement 
comprenaient plus de 50 vaccins candidats au stade préclinique, 
reposant sur un large éventail de techniques, ainsi que 3 vaccins 
candidats ayant atteint la phase 1 d’évaluation, basés sur des 
techniques utilisant des vecteurs viraux et des acides nucléiques. 
Les activités de mise au point des vaccins candidats sont soute-
nues par des partenaires tels que la Coalition for Epidemic 
Preparedness Innovations (CEPI). La démarche actuellement 
adoptée consiste à promouvoir la mise au point d’une grande 
variété de vaccins candidats, étape qui sera suivie d’une hiérar-
chisation fondée sur des consultations. 


Le SAGE s’est félicité des efforts sans précédent déployés pour 
accélérer la mise au point d’un vaccin dont le monde a tant 
besoin. Le SAGE a demandé qu’une attention particulière soit 
accordée à l’évaluation des vaccins au regard des besoins des 
pays à revenu faible ou intermédiaire, notamment à l’efficacité 
du vaccin chez les sujets infectés par le VIH ou atteints de 
tuberculose et chez les personnes souffrant de malnutrition. Le 
SAGE a également recommandé que l’histoire naturelle de la 
maladie soit étudiée afin de mieux cerner les profils des 
personnes sensibles et immunes à la maladie et de comprendre 
les mécanismes de protection. Le SAGE a salué la prise en 
compte, dans la stratégie globale, des considérations relatives à 
l’utilisation, l’approvisionnement, la disponibilité, l’accès et, en 
fin de compte, le prix des vaccins contre la COVID-19. 
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SAGE decided to establish a SAGE Working Group on 
COVID-19 Vaccines to provide advice on strategies for 
and use scenarios for investigational and licensed 
COVID vaccines. SAGE requested that the Working 
Group be constituted at this current time to permit 
active involvement of SAGE in WHO processes to 
advise on product profile and target groups for vaccine 
evaluation.


The vaccine industry associations for low- and high-
income countries underlined the commitment of 
member companies to support development and manu-
facture of COVID-19 vaccines. 


Update on Ebola virus vaccines 
SAGE received a report on activities in the outbreak of 
EVD in the DRC. As of 15 March 2020, 60 487 contacts, 
190 242 contacts of contacts and 50 004 possible contacts 
had been vaccinated with recombinant vesicular stoma-
titis virus-Zaire Ebola virus vaccine (rVSV-ZEBOV). The 
vaccinees include over 60 000 health care and front-line 
workers. In addition, as of 1 March 2020, about 
20 000 individuals had received the Ad26.ZEBOV/MVA-
BN-Filo vaccine.


SAGE was presented with a short summary of a paper 
in press on the effectiveness of ring vaccination with 
rVSV-ZEBOV around EVD cases in eastern DRC. The 
study showed that a switch to reduced vaccine antigen 
dose (from 50 million plaque-forming units in phase 1b 
to 25 million in phase 2 clinical trials) did not increase 
the incidence of EVD. It also showed that early vaccina-
tion decreased the risk of EVD in contacts and that the 
risk of EVD increased with the age of contacts.


SAGE recommended that a comprehensive review be 
conducted of the recent experience of Ebola virus 
vaccine implementation and policy development during 
an outbreak response in order to inform future 
processes for the development of recommendations, the 
use, and the monitoring of un-licensed vaccines in 
emergency and outbreak response situations.


At a future SAGE meeting, it is expected that possible 
recommendations for off-label use for specific popula-
tions such as young infants, children and pregnant and 
lactating women will be discussed to allow best use of 
the recently licensed rVSV-ZEBOV vaccine in future 
outbreaks. Updated safety data from the eastern DRC 
outbreak, which were presented to the Global Advisory 
Committee on Vaccine Safety in December 2019, will 
inform the deliberations.


Polio
SAGE noted the work and progress of the Global Polio 
Eradication Initiative (GPEI). SAGE was pleased to be 
informed that wild poliovirus type 3 (WPV3) was certi-
fied as eradicated in October 2019 and that nearly 
4 years have passed without detection of any WPV in 


Le SAGE a décidé de créer un groupe de travail du SAGE sur 
les vaccins contre la COVID-19, qui sera chargé d’émettre un 
avis sur les stratégies et les scénarios relatifs à l’utilisation des 
vaccins expérimentaux et homologués contre la COVID-19. Le 
SAGE a demandé que ce groupe de travail soit constitué dès à 
présent pour permettre la participation active du SAGE aux 
travaux de l’OMS consistant à fournir des conseils sur les profils 
de produit et les groupes cibles choisis pour l’évaluation des 
vaccins.


Les associations de l’industrie des vaccins des pays à revenu 
faible et élevé ont souligné que leurs membres s’engagent plei-
nement à appuyer la mise au point et la fabrication des vaccins 
contre la COVID-19. 


Mise à jour sur les vaccins contre le virus Ebola 
Le SAGE a reçu un rapport sur les activités menées pour 
combattre la flambée de MVE en RDC. Au 15 mars 2020, 
60 487 contacts, 190 242 contacts de contacts et 50 004 contacts 
potentiels avaient été vaccinés à l’aide du vaccin recombinant 
à base de virus de la stomatite vésiculaire-virus Ebola Zaïre 
(rVSV-ZEBOV). Parmi les personnes vaccinées figuraient plus 
de 60 000 agents de santé et agents de première ligne. En outre, 
au 1er mars 2020, le vaccin Ad26.ZEBOV/MVA-BN-Filo avait été 
administré à environ 20 000 personnes.


Un bref résumé d’un article actuellement sous presse a été 
présenté au SAGE, examinant l’efficacité de la vaccination en 
anneau par le rVSV-ZEBOV dans les anneaux entourant les cas 
de MVE dans l’est de la RDC. Cette étude a montré qu’une 
réduction de la dose d’antigènes vaccinaux (dose passée de 
50 millions d’unités formatrices de plage dans les essais 
cliniques de phase 1b à 25 millions dans les essais de phase 2) 
n’entraînait pas d’augmentation de l’incidence de la MVE. Elle 
a en outre indiqué que la vaccination précoce réduisait le risque 
de MVE parmi les contacts et que le risque de MVE augmentait 
avec l’âge des contacts.


Le SAGE a préconisé de dresser un bilan complet des expé-
riences acquises dans la mise en œuvre de la vaccination anti-
Ebola et dans l’élaboration des politiques lors des ripostes 
récentes aux flambées afin de guider les procédures futures 
d’élaboration de recommandations, d’utilisation et de surveil-
lance des vaccins non homologués dans les situations d’urgence 
et de riposte. 


Lors d’une prochaine réunion, le SAGE examinera vraisembla-
blement les recommandations pouvant être formulées concer-
nant l’utilisation hors indication des vaccins dans des popula-
tions particulières, notamment chez les nourrissons, les enfants 
et les femmes enceintes ou allaitantes, afin de permettre le 
meilleur usage possible du vaccin rVSV-ZEBOV récemment 
homologué lors de futures flambées. Ces délibérations se fonde-
ront sur les données d’innocuité les plus récentes issues de la 
riposte dans l’est de la RDC, qui ont été présentées au Comité 
consultatif mondial pour la sécurité des vaccins en décembre 
2019.


Poliomyélite
Le SAGE a pris acte des travaux et des avancées de l’Initiative 
mondiale pour l’éradication de la poliomyélite (IMEP). Le SAGE 
a noté avec satisfaction que l’éradication du poliovirus sauvage 
de type 3 (PVS3) a été certifiée en octobre 2019 et qu’aucun PVS 
n’a été détecté dans la Région africaine depuis près de 4 ans. 
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the African Region. However, SAGE expressed concern 
at the dramatic increase in the number of reported 
cases of paralytic polio caused by WPV1 in Pakistan: 
146 paralytic cases were reported in 2019 compared to 
12 in 2018. Furthermore, WPV1 continues to be detected 
by environmental surveillance in the northern, central 
and southern corridors of transmission between 
Afghanistan and Pakistan. 


The number of outbreaks of cVDPV, especially type 2 
(cVDPV2), has increased significantly (>40 outbreaks in 
2019 alone), as has the geographical scope, with 
outbreaks throughout Africa and in parts of Asia, notably 
in Malaysia, Pakistan and the Philippines. In 2019, 
353 cases of paralytic polio caused by cVDPV2 were 
reported, in contrast to 71 cases in 2018. The recent 
cVDPV2 outbreaks are of great concern, as they are 
occurring 4 years after the global switch from trivalent 
to bivalent oral poliovirus vaccine. The emergences of 
cVDPV2 have been reported from areas in which 
mOPV2 was used to respond to previous outbreaks and 
in areas that neighbour original outbreak response 
zones. This raises serious questions about the feasibility 
of controlling such outbreaks with mOPV2 vaccination 
campaigns, which clearly increase the risk of seeding 
new cVDPV2 outbreaks in populations with low immu-
nity to type 2. Of particular note is the finding in 2019 
of new emergences of cVDPV2 with no obvious or 
recent source. In Pakistan, there have been several 
VDPV2 emergences despite no recent mOPV2 use. In 
the Philippines, an outbreak linked to a case in 
an immunodeficient person may indicate the first 
immunodeficiency-associated vaccine-derived poliovirus 
(iVDPV) to become a cVDPV2. Additionally, for the first 
time, VDPV1 and VDPV2 have been detected in a coun-
try in which only inactivated poliovirus (IPV) was used: 
in Malaysia, cVDPV1 has been identified in cases, and 
VDPV1 and VDPV2 have been isolated from environ-
mental samples.


Two antiviral drugs, a capsid inhibitor and a protease 
inhibitor, are being tested as a combination antiviral. 
The capsid inhibitor alone is currently available on a 
compassionate basis and has been used to treat 
a number of persons who are iVDPV excretors with 
mixed results; rapid development of resistance is often 
observed. 


The COVID-19 pandemic substantially affects the ability 
of the GPEI to conduct campaigns, surveillance and 
other activities. The Polio Oversight Board has issued a 
statement whereby: (i) GPEI assets at all levels should 
be made available to support the global response to 
COVID-19, while (ii) critical functions related to Polio 
Acute Flaccid Paralysis and Environmental Surveillance 
should remain a priority in order to closely monitor the 
circulation of wild and vaccine-derived polioviruses; 
(iii) efforts to obtain an Emergency Use Listing recom-
mendation for novel oral polio vaccine type 2 (nOPV2), 
must continue at full speed and (iv) activities that are 
in contradiction to global COVID-19 guidance on phys-
ical distancing, such as house-to-house or other immu-


Toutefois, il s’est dit préoccupé par la montée spectaculaire du 
nombre de cas de poliomyélite paralytique dus au PVS1 
au Pakistan, 146 cas de poliomyélite paralytique ayant été notifiés 
dans ce pays en 2019, contre 12 en 2018. En outre, des PVS1 
continuent d’être détectés par la surveillance environnementale 
dans les corridors de transmission nord, centre et sud entre 
l’Afghanistan et le Pakistan. 


Le nombre de flambées de PVDVc, en particulier de type 2 
(PVDVc2), a considérablement augmenté (avec >40 flambées 
pour la seule année 2019). On constate également une expansion 
géographique de ces flambées, qui touchent une grande partie 
de l’Afrique et certaines parties d’Asie, notamment la Malaisie, 
le Pakistan et les Philippines. En 2019, 353 cas de poliomyélite 
paralytique dus aux PVDVc2 ont été notifiés, contre 71 cas en 
2018. Les récentes flambées de PVDVc2 suscitent une vive 
inquiétude car elles surviennent 4 ans après la transition 
mondiale du vaccin antipoliomyélitique oral trivalent au vaccin 
bivalent. Des émergences de PVDVc2 ont été observées dans 
des zones où le VPOm2 a été utilisé pour combattre des flam-
bées antérieures, ainsi que dans des zones adjacentes aux zones 
initiales de riposte aux flambées. Cela soulève d’importantes 
questions quant à la faisabilité d’endiguer ces flambées par des 
campagnes de vaccination avec le VPOm2, ce qui accroît clai-
rement le risque de faire émerger de nouvelles flambées de 
PVDVc2 dans des populations présentant une faible immunité 
au type 2. Il convient en particulier de signaler qu’en 2019, de 
nouvelles émergences de PVDVc2 ont été observées en  
l’absence d’une source évidente ou récente. Au Pakistan, 
plusieurs émergences de PVDV2 sont apparues en l’absence 
de toute utilisation récente du VPOm2. Aux Philippines, une 
flambée liée à un cas survenu chez une personne immunodé-
ficiente pourrait indiquer que pour la première fois, un polio-
virus dérivé d’une souche vaccinale associé à une immunodé-
ficience (PVDVi) s’est transformé en PVDVc2. De plus, pour 
la première fois, des PVDV1 et PVDV2 ont été détectés dans 
un pays où seul le vaccin antipoliomyélitique inactivé (VPI) 
avait été utilisé: en Malaisie, des PVDVc1 ont été identifiés 
chez des cas et des PVDV1 et PVDV2 ont été isolés dans des 
échantillons environnementaux.


Deux médicaments antiviraux, un inhibiteur de capside et un 
inhibiteur de protéase, sont actuellement à l’essai en vue d’une 
utilisation sous forme d’association antivirale. L’inhibiteur de 
capside seul est actuellement disponible pour un usage à titre 
compassionnel. Il a été employé pour traiter de nombreuses 
personnes excrétant des PVDVi et a donné des résultats mitigés, 
l’acquisition rapide d’une résistance étant souvent observée. 


La pandémie de COVID-19 altère considérablement la capacité 
de l’IMEP à mener des campagnes, des activités de surveillance 
et d’autres travaux. Le Conseil de surveillance de la poliomyélite 
a publié une déclaration, indiquant que: i) les moyens de 
l’IMEP, à tous les niveaux, doivent être mis au service de la 
riposte mondiale à la COVID-19; ii) les fonctions essentielles 
de surveillance de la paralysie flasque aiguë poliomyélitique 
et de surveillance environnementale doivent cependant conti-
nuer d’être considérés comme prioritaires afin de suivre de près 
la circulation des poliovirus sauvages et des poliovirus dérivés 
d’une souche vaccinale; iii) les efforts entrepris pour que l’uti-
lisation d’urgence du nouveau vaccin antipoliomyélitique oral 
de type 2 (nVPO2) soit recommandée au titre du protocole EUL 
doivent se poursuivre à un rythme soutenu; et iv) les activités 
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nization activities with oral or injectable vaccines, 
should be suspended to avoid placing communities and 
frontline workers at unnecessary risk. The Polio Over-
sight Board also stated that each country should decide 
whether to conduct outbreak response campaigns after 
an analysis of the risks associated with a campaign 
compared to the risks of no campaign. The Board 
recognized that, while it is necessary to postpone 
important polio eradication activities, this will result in 
increased spread of the disease and in the number of 
children paralysed by wild and circulating vaccine-
derived polioviruses. More work will therefore be 
required to eradicate polio once the COVID-19 situation 
has stabilized. GPEI and country programmes will 
prepare a comprehensive set of context-specific strate-
gies and a plan for resumption of operations.


In this context, SAGE expressed serious concern about 
the impact that a pause in vaccination campaigns and 
in surveillance will have on the epidemiology of polio 
and its eradication. WHO’s Director for Polio Eradica-
tion presented the GPEI plan for resuming activities 
once the situation improves. SAGE asked to be kept 
informed of the results of GPEI monitoring in countries 
and about the context-specific strategies for resuming 
programmes. 


An update on the clinical development of nOPV2 was 
provided to SAGE. The new vaccine virus strains appear 
to be safe, immunogenic and genetically stable. SAGE 
endorsed in principle the framework for initial-use 
criteria under Emergency Use Listing (EUL) as presented 
and recommended by the SAGE Polio Working Group 
and requested that SAGE be informed when the WHO 
Prequalification Team has made its recommendation 
with regards to the EUL and determined requirements 
for post introduction monitoring of the vaccine.


SAGE reviewed the global supply of polio vaccine 
(mOPV2, bOPV and IPV). SAGE agreed to maintain the 
existing SAGE recommendations for prioritization of 
the available IPV supply for 2020: (1) Introduction 
of one dose into routine immunization, (2) Catch-up of 
missed children due to delayed introduction, (3) Supple-
mental Immunization Activities for endemic countries 
and high-risk areas, based on risk assessments, and 
(4) Introduction of a second dose of IPV into routine 
immunization. In 2021, priority (4) will become priority 
(3) for prioritization of the IPV supply in general. This 
does not change previous SAGE recommendations on 
fractional IPV administration. 


SAGE reviewed and agreed with the new GPEI strategy 
for responding to cVDPV2 outbreaks and focused on 
aspects that concern policy decisions such as use of 


qui sont contraires aux recommandations mondiales de distan-
ciation physique pour la COVID-19, comme les campagnes de 
porte à porte et d’autres activités de vaccination par des vaccins 
oraux ou injectables, doivent être suspendues pour éviter d’ex-
poser les communautés et les agents de première ligne à un 
risque inutile. Le Conseil de surveillance de la poliomyélite a 
également indiqué qu’il incombe à chaque pays de décider s’il 
convient de mener des campagnes de riposte aux flambées 
après avoir analysé les risques associés à la tenue d’une 
campagne par rapport aux risques posés par l’absence de 
campagne. Le Conseil a reconnu que le report d’importantes 
activités d’éradication de la poliomyélite, bien qu’il soit néces-
saire, entraînera une propagation de la maladie et une augmen-
tation du nombre d’enfants paralysés par des poliovirus 
sauvages et des poliovirus circulants dérivés d’une souche 
vaccinale. Une fois que la situation de la COVID-19 se sera stabi-
lisée, il faudra donc redoubler d’efforts pour éradiquer la polio-
myélite. L’IMEP et les programmes nationaux élaboreront un 
ensemble complet de stratégies propres au contexte de chaque 
pays, ainsi qu’un plan de reprise des opérations.


Dans ce contexte, le SAGE s’est déclaré vivement préoccupé par 
l’impact qu’aura l’interruption des campagnes de vaccination 
et de la surveillance sur l’épidémiologie de la poliomyélite et 
sur les efforts d’éradication. Le Directeur du Département 
Éradication de la poliomyélite de l’OMS a présenté le plan de 
l’IMEP relatif à la reprise des activités après le retour à une 
situation normale. Le SAGE a demandé à être tenu informé des 
résultats du suivi assuré par l’IMEP dans les pays et des stra-
tégies de reprise des programmes propres au contexte de chaque 
pays. 


Des informations actualisées sur la mise au point clinique du 
nVPO2 ont été présentées au SAGE. Les souches virales du 
nouveau vaccin semblent être sûres, immunogènes et généti-
quement stables. Le SAGE a approuvé dans son principe le cadre 
définissant les critères d’une utilisation initiale du vaccin au 
titre du protocole EUL (Emergency Use Listing), cadre qui a été 
présenté et recommandé par le groupe de travail du SAGE sur 
la poliomyélite, et a demandé que l’équipe de préqualification 
de l’OMS informe le SAGE une fois qu’elle aura formulé une 
recommandation concernant l’application du protocole EUL et 
aura fixé les exigences relatives au suivi post-introduction du 
vaccin.


Le SAGE a examiné l’approvisionnement mondial en vaccin 
antipoliomyélitique (VPOm2, VPOb et VPI). Il a décidé du main-
tien de ses recommandations existantes pour établir l’ordre des 
priorités relatives à l’utilisation des stocks disponibles de VPI 
en 2020: 1) introduction d’une dose dans le programme de 
vaccination systématique, 2) vaccination de rattrapage chez les 
enfants ayant échappé à la vaccination en raison d’une intro-
duction tardive, 3) activités de vaccination supplémentaire dans 
les pays d’endémie et les zones à haut risque, en se fondant sur 
les résultats des évaluations des risques, et 4) introduction 
d’une deuxième dose de VPI dans le programme de vaccination 
systématique. En 2021, la priorité no 4 deviendra priorité no 3 
pour l’utilisation des stocks de VPI en général. Cela ne modifie 
pas les recommandations précédentes du SAGE concernant 
l’administration de doses fractionnées de VPI. 


Le SAGE a examiné et approuvé la nouvelle stratégie de l’IMEP 
pour la riposte aux flambées de PVDVc2 et a prêté une attention 
particulière aux questions ayant trait aux décisions politiques, 
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trivalent OPV (tOPV) in the programme and use of IPV 
in combination with an OPV for outbreak response. 
SAGE agreed with the framework of the strategy. SAGE 
recommended that the strategy be more cautious about 
setting timelines for the introduction of nOPV2 in 
terms of expectations about supply availability and 
regulatory approval. SAGE recommended that tOPV be 
made available to countries for cVDPV2 outbreak 
response in subnational areas where there is co-circu-
lation or high risk of co-circulation of cVDPV2 with 
cVDPV1, cVDPV3 or WPV1 in order to avoid the need 
to conduct dual mOPV2 and bOPV campaigns. Use of 
tOPV will require the same authorizations and restric-
tions as required for use of mOPV2. SAGE requested 
that GPEI further elaborate scenarios for using IPV in 
outbreak responses and present them to the SAGE Polio 
Working Group at its next meeting.


In the current epidemiological context and as a general 
principle, SAGE expressed the need for regions or coun-
tries to be cautious about moving from a bOPV + IPV 
schedule to an IPV-only schedule in their routine immu-
nization programmes and recommended that instead 
they take a gradual approach, by first introducing a 
second dose of IPV into their routine immunization 
schedules.


Immunization Agenda 2030 – Monitoring,  
evaluation and action framework
SAGE was informed of lessons learnt from monitoring 
and evaluation of the Global Vaccine Action Plan, prog-
ress to develop the Immunization Agenda 2030 (IA2030) 
Monitoring, Evaluation and Action (M&E/A) framework, 
and possible links between the framework and account-
ability and ownership mechanisms. The framework is 
being developed by a task force, in consultation with an 
extended feedback group (“sounding board”) and the 7 
IA2030 strategic priority working groups. Lessons from 
the Global Vaccine Action Plan were categorized as: 
governance and leadership; indicators; targets; reports 
on monitoring, evaluation and action; and the recom-
mendations; these lessons learned have been used for 
the development of the IA2030 M&E/A framework.


Progress in developing the framework included specifi-
cation of the objectives and timeline for deliverables; 
revision of the IA2030 strategic priority goals and 
objectives; and proposed principles for the framework, 
including country and regional ownership, actionable 
indicators, feasibility for country implementation, data, 
accountability at the level at which decisions are made, 
and alignment and harmonization with regional and 
national plans and strategies, the Sustainable Develop-
ment Goals, universal health coverage, the WHO Thir-
teenth General Programme of Work and Gavi 5.0. 


The proposed approach is to define a core set of IA2030 
indicators, with 1 or 2 for each IA2030 Impact Goal and 
one indicator for each Strategic Priority Objective. 
A limited number of indicators will be selected for 
global monitoring; the entire core set of indicators 


comme l’utilisation programmatique du VPO trivalent (VPOt) 
et l’emploi du VPI en association avec un VPO pour la riposte 
aux flambées. Le SAGE a fait part de son adhésion au cadre de 
la stratégie. Il a recommandé que la stratégie soit plus prudente 
dans l’établissement du calendrier d’introduction du nVPO2 et 
dans ses attentes relatives à la disponibilité du vaccin et à son 
approbation par les autorités réglementaires. Le SAGE a préco-
nisé de mettre le VPOt à la disposition des pays à des fins de 
riposte aux flambées de PVDVc2 dans les zones infranationales 
où il existe une cocirculation ou un risque élevé de cocircula-
tion du PVDVc2 avec le PVDVc1, le PVDVc3 ou le PVS1 pour 
éviter d’avoir à mener des campagnes doubles avec le VPOm2 
et le VPOb. L’utilisation du VPOt sera soumise aux mêmes auto-
risations et restrictions que celle du VPOm2. Le SAGE a 
demandé à l’IMEP de préciser les scénarios d’utilisation du VPI 
en riposte aux flambées et de les présenter au groupe de travail 
du SAGE sur la poliomyélite lors de sa prochaine réunion.


Dans le contexte épidémiologique actuel et en tant que principe 
général, le SAGE a indiqué que les régions et les pays devront 
faire preuve de prudence lors du passage d’un schéma 
VPOb+VPI à un schéma d’administration du VPI seul dans les 
programmes de vaccination systématique et a recommandé de 
privilégier une approche progressive, consistant à introduire 
dans un premier temps une seconde dose de VPI dans les calen-
driers de vaccination systématique.


Programme pour la vaccination à l’horizon 2030 – Cadre 
de suivi, d’évaluation et d’action
Le SAGE a été informé des enseignements tirés du processus 
de suivi et d’évaluation du Plan d’action mondial pour les 
vaccins, des progrès accomplis dans l’élaboration du cadre de 
suivi, d’évaluation et d’action du Programme pour la vaccina-
tion à l’horizon 2030 (IA2030) et des liens possibles entre ce 
cadre et les mécanismes de responsabilisation et d’appropria-
tion. L’élaboration de ce cadre incombe à un groupe spécial, qui 
travaille en concertation avec un groupe de réflexion élargi 
chargé de fournir un retour d’information et avec les groupes 
de travail axés sur les 7 priorités stratégiques du programme 
IA2030. Les enseignements tirés du Plan d’action mondial pour 
les vaccins ont été classés selon les catégories suivantes: gouver-
nance et leadership; indicateurs; cibles; rapports de suivi, d’éva-
luation et d’action; et recommandations. Ces enseignements 
servent de base à l’élaboration du cadre de suivi, d’évaluation 
et d’action du programme IA2030.


L’élaboration de ce cadre a progressé sur plusieurs fronts, 
notamment: spécification des objectifs et des échéances à 
respecter pour les résultats attendus; révision des buts et objec-
tifs des priorités stratégiques du programme IA2030; et propo-
sition des principes auxquels le cadre doit adhérer, notamment 
l’appropriation par les pays et les régions, l’adoption d’indica-
teurs exploitables, la faisabilité d’une mise en œuvre dans les 
pays, la responsabilisation des niveaux décisionnels, et la 
conformité et l’harmonisation du cadre avec les plans et stra-
tégies régionaux et nationaux, les objectifs de développement 
durable, la couverture sanitaire universelle, le treizième 
programme général de travail de l’OMS et GAVI 5.0. 


L’approche proposée consiste à définir un ensemble d’indica-
teurs de base du programme IA2030, avec 1 ou 2 indicateurs 
pour chacun des objectifs d’impact du programme IA2030 et 
1 indicateur pour chaque objectif lié aux priorités stratégiques. 
Un nombre limité d’indicateurs sera retenu pour le suivi au 
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would be used at regional level, and additional indica-
tors could be selected for alignment with regional 
IA2030 action plans and for other monitoring needs. 
The entire core set of indicators and additional regional 
indicators are proposed to be used at country level. 
Countries can also select additional indicators based on 
subnational and other monitoring needs.


A bottom-up approach to develop targets was proposed 
with regions and countries taking the lead. The task 
force proposed that there be a limited number of global 
targets that reflect the aspirations and achievements of 
all countries; that regions set targets and milestones in 
consultation with countries; and that countries set mile-
stones for all regional targets and additional milestones 
and targets according to national and subnational needs 
and if the regional target has already been met. The 
design of an IA2030 partnership mechanism for 
accountability and ownership was presented with the 
objective being to maximize potential partnerships 
for efficient performance and achievement of outcomes, 
to drive action while meeting obligations and respon-
sibilities and resulting in decisions at the appropriate 
levels. 


SAGE discussed the progress made and raised several 
points for further development of the IA2030 ME&A and 
Accountability & Ownership Frameworks.


Overall, SAGE supported the proposed IA2030 ME&A 
framework and ME&A Framework principles as well as 
the approach to defining indicators and targets. They 
welcomed the emphasis on engaging countries as much 
as possible in the development of the framework and 
also other points, such as: ME&A efforts to enable coun-
try programme strengthening and continuous quality 
improvement resulting in improvements at community 
and facility levels; the role of regional and global stake-
holders in supporting countries in ensuring continuous 
quality improvement at all levels; use of existing indica-
tors to the extent possible and exploring use of external 
validation, such as the Joint External Evaluations of the 
International Health Regulations (2005). SAGE stressed 
the role of mentorship, both within and between coun-
tries, for sharing knowledge to increase resilience.


SAGE agreed that extending the partnership for the 
Accountability and Ownership Framework to include 
stakeholders other than those in immunization, such as 
in health, education and other development and social 
sectors, could result in the necessary changes to reverse 
stagnating coverage rates and to strengthen health 
systems. SAGE also welcomed the plan for continuous 
feedback loops at all levels to drive necessary actions 
as well as ensure accountability, and consideration of 
a more prominent role for National Immunization 


niveau mondial; à l’échelle régionale, l’ensemble complet d’indi-
cateurs de base sera utilisé et des indicateurs supplémentaires 
pourront être choisis dans un souci d’harmonisation avec les 
plans d’action régionaux du programme IA2030 ou pour 
répondre à d’autres besoins de suivi. Au niveau des pays, il est 
proposé d’utiliser l’ensemble complet d’indicateurs, ainsi que 
les indicateurs régionaux supplémentaires éventuels. Les pays 
pourront également choisir des indicateurs supplémentaires en 
fonction des besoins infranationaux ou d’autres exigences de 
suivi.


Il a été proposé que les cibles soient définies selon une approche 
ascendante, un rôle moteur étant dévolu aux régions et aux pays. 
Le groupe spécial a proposé qu’un nombre limité de cibles 
soient fixées à l’échelle mondiale pour refléter les aspirations 
et les réalisations de tous les pays; que les régions définissent 
des cibles et des jalons en concertation avec les pays; et que les 
pays établissent des jalons pour toutes les cibles régionales, 
ainsi que des cibles et jalons supplémentaires s’il y a des besoins 
nationaux et infranationaux dont ils doivent tenir compte ou 
s’ils ont déjà atteint la cible régionale. La conception d’un méca-
nisme de partenariat axé sur la responsabilisation et l’appro-
priation du programme IA2030 a été présentée, l’objectif étant 
de tirer le meilleur parti possible des partenariats à des fins 
d’efficacité et d’atteinte des résultats, de stimuler l’action tout 
en veillant au respect des obligations et des responsabilités et 
de permettre une prise de décisions aux niveaux appropriés. 


Le SAGE a examiné les progrès réalisés et a soulevé plusieurs 
points à approfondir dans l’élaboration du cadre de suivi, d’éva-
luation et d’action et du cadre de responsabilisation et d’appro-
priation du programme IA2030.


Dans l’ensemble, le SAGE a appuyé les principes proposés pour 
le cadre de suivi, d’évaluation et d’action et le cadre de respon-
sabilisation et d’appropriation, ainsi que l’approche suggérée 
pour définir les indicateurs et les cibles. Il s’est félicité de l’ac-
cent mis sur la participation des pays à l’élaboration du cadre 
et a exprimé sa satisfaction sur d’autres points, notamment: les 
efforts déployés dans le cadre de suivi, d’évaluation et d’action 
pour favoriser le renforcement des programmes nationaux et 
l’amélioration constante de la qualité, se traduisant par des 
améliorations au niveau des communautés et des établissements 
de santé; le rôle accordé aux partenaires régionaux et mondiaux 
pour aider les pays à promouvoir une amélioration constante 
de la qualité à tous les niveaux; l’utilisation d’indicateurs exis-
tants dans la mesure du possible et la réflexion engagée sur le 
recours à une validation extérieure, par exemple par le biais 
d’évaluations extérieures conjointes au titre du Règlement sani-
taire international (2005). Le SAGE a souligné l’importance du 
mentorat, tant à l’intérieur d’un pays qu’entre différents pays, 
car le partage des connaissances permet d’accroître la rési-
lience.


Le SAGE a reconnu que l’extension des partenariats dans le 
cadre de responsabilisation et d’appropriation, visant à inclure 
des intervenants autres que les partenaires de la vaccination, 
notamment ceux qui œuvrent dans les domaines de la santé, de 
l’éducation, du développement ou d’autres secteurs sociaux, 
pourrait produire les changements nécessaires pour inverser la 
tendance à la stagnation de la couverture et renforcer les 
systèmes de santé. Le SAGE a également accueilli favorablement 
le projet de mise en place de boucles de rétro-information 
continue à tous les niveaux pour guider les actions requises et 


1.1_Global


SAGE October 2020 meeting







254 WEEKLY EPIDEMIOLOGICAL RECORD, NO 22, 29 MAY 2020


garantir la responsabilisation et s’est félicité qu’il soit envisagé 
de donner aux groupes consultatifs techniques nationaux sur 
la vaccination un rôle plus important dans les pays et les 
régions en matière de suivi et de responsabilisation.


Enfin, en accord avec les enseignements tirés du Plan d’action 
mondial pour les vaccins, le SAGE a de nouveau souligné qu’il 
est essentiel d’inclure une composante solide de communica-
tion et de plaidoyer dans le programme IA2030 pendant toute 
sa durée d’application. 


Projet mondial pour la sécurité des vaccins 2.0 
Le SAGE a salué les progrès considérables réalisés depuis 2012 
en termes de renforcement des capacités de tous les pays grâce 
à la mise en œuvre du Projet mondial pour la sécurité des 
vaccins 1.0, dans lequel l’Initiative mondiale pour la sécurité 
des vaccins (GVSI) a joué un rôle primordial. L’initiative GVSI 
a fourni un appui aux pays, en particulier ceux à revenu faible 
ou intermédiaire, dans les domaines suivants: renforcement des 
capacités, établissement de systèmes de surveillance des mani-
festations postvaccinales indésirables (MAPI), préparation de 
lignes directrices sur la sécurité des vaccins, élaboration d’ou-
tils et de matériels d’évaluation, gestion des crises liées à la 
sécurité des vaccins, réalisation d’enquêtes, évaluations des 
liens de causalité et promotion de la communication sur la 
sécurité des vaccins. Ces efforts ont permis à de nombreux pays 
à revenu faible ou intermédiaire de notifier au moins 10 cas de 
MAPI pour 100 000 nourrissons survivants, atteignant ainsi 
le seuil minimal de capacité défini pour cet indicateur dans le 
Plan d’action mondial pour les vaccins. 


Afin d’optimiser l’impact et l’utilité de ces efforts pour la 
décennie à venir, une évaluation de l’environnement et des 
parties prenantes a été menée pour guider l’élaboration 
d’une version 2.0 préliminaire du Projet, qui a été rédigée 
par un groupe d’experts avant d’être soumise à une procé-
dure de consultation large et itérative. Le Projet mondial 
pour la sécurité des vaccins 2.0 (GVSB 2.0), qui se fonde sur 
les objectifs de développement durable, le treizième 
programme général de travail de l’OMS et le programme 
IA2030, a été élaboré sous la direction du Comité consultatif 
mondial pour la sécurité des vaccins (GACVS). Il intègre les 
principes fondamentaux du programme IA2030, l’objectif 
étant qu’il soit axé sur les personnes, propice à l’appropria-
tion par les pays, fondé sur les partenariats et orienté par 
les données. 


Le GVSB 2.0 étend le concept dichotomique de capacité mini-
male et améliorée figurant dans le Projet 1.0 en y ajoutant la 
notion de niveaux de maturité, permettant d’évaluer le niveau 
de développement (maturité) des systèmes de pharmacovigi-
lance sur une échelle de 1 à 4. Il présente les stratégies de 
sécurité des vaccins pour la décennie à venir dans 6 domaines 
stratégiques et inclut un cadre de responsabilisation. Les 
domaines stratégiques visés sont la gouvernance et le dévelop-
pement des systèmes, les États fragiles et les situations d’ur-
gence, la coordination des systèmes de sécurité, le cadre régle-
mentaire et les communications sur la sécurité des vaccins. Ces 
domaines ont sensiblement évolué depuis la première version, 
et le domaine stratégique de la surveillance des MAPI a été 
élargi pour inclure l’investigation, les outils de sécurité des 
vaccins et la formation. Le cadre de responsabilisation constitue 
un dispositif global de suivi et d’évaluation pour l’ensemble des 
6 domaines stratégiques. 


Technical Advisory Groups in countries and regions for 
both monitoring and accountability.


Finally, in line with the lesson learnt from the Global 
Vaccine Action Plan, SAGE re-emphasized the impor-
tance of including a strong component of communica-
tion and advocacy in IA2030 throughout its lifespan.


Global Vaccine Safety Blueprint 2.0 
SAGE acknowledged the significant progress made since 
2012 in strengthening the capacity of all countries 
through implementation of the Global Vaccine Safety 
Blueprint 1.0., for which the Global Vaccine Safety Initia-
tive (GVSI) was critical. The GVSI assisted countries, 
particularly low- and middle-income countries (LMIC), 
by capacity-building, establishing systems for surveil-
lance of adverse events following immunization (AEFI), 
preparing vaccine safety guidelines, developing assess-
ment tools and resources, managing vaccine safety 
crises, conducting investigations, performing causality 
assessments and supporting vaccine safety communica-
tions. The efforts have been instrumental in assisting 
many LMIC countries in reporting at least 10 AEFI cases 
for 100 000 surviving infants, thereby achieving minimal 
capacity as per the indicator in the Global Vaccine 
Action Plan. 


To maximize impact and utility for the next decade, an 
environmental and stakeholders’ assessment informed 
the development of the draft Blueprint 2.0 developed by 
an expert writing group and followed by an extensive 
and iterative consultation process. The Global Vaccine 
Safety Blueprint 2.0 (GVSB 2.0) is based on the Sustain-
able Development Goals, the WHO Thirteenth General 
Programme of Work and IA2030 and was developed 
under the guidance of the Global Advisory Committee 
on Vaccine Safety (GACVS). It incorporates the core 
principles of IA2030 to ensure that it is people-centred, 
country-owned, partnership-based and data-driven. 


The GVSB 2.0 extends the dichotomous minimal and 
enhanced capacity concept outlined in Blueprint 1.0 by 
incorporating the concept of maturity levels that allow 
the assessment of the level of development (maturity) 
of the pharmacovigilance systems, scored from 1 to 4. 
It outlines vaccine safety strategies for the next decade 
in 6 strategic areas and an accountability framework. 
The strategic areas are governance and systems develop-
ment, fragile states and emergencies, coordination of 
safety systems, regulatory framework and vaccine safety 
communications. These have evolved significantly since 
the first version, and the strategic area of surveillance 
of AEFIs that has been enlarged to include investigation, 
vaccine safety tools and training. The accountability 
framework represents an overarching approach for 
monitoring and evaluation of all 6 strategic areas. 
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Le SAGE a salué le travail accompli sur le Projet mondial pour 
la sécurité des vaccins 2.0 et a proposé d’autres domaines à 
inclure ou à renforcer, puis a approuvé le document. Pour que 
ce document soit encore mieux aligné sur le programme IA2030, 
le SAGE a suggéré qu’il accorde une place plus importante aux 
aspects relatifs à l’appropriation et à la prise d’initiative par les 
pays, en mettant l’accent sur une approche ascendante, dans le 
même esprit que le programme IA2030. 


SAGE expressed appreciation for the work on the Global 
Vaccine Safety Blueprint 2.0, proposed additional areas 
for inclusion and strengthening and then endorsed the 
document. In order to align it further with IA2030, 
SAGE suggested that country ownership and country-
driven aspects be further incorporated into the docu-
ment with an emphasis on a bottom-up approach to 
mirror the IA2030 philosophy. 


COVID-19 update


The first cases of an outbreak of a disease caused by 
a novel coronavirus were reported to WHO by the 
People’s Republic of China on 31 December 2019. 
The disease was subsequently named coronavirus 
disease 2019, abbreviated as COVID-19.


Daily situation reports can be found here: https://
www.who.int/emergencies/diseases/novel-coronavi-
rus-2019/situation-reports/, and a collection of the 
latest scientific findings on COVID-19 are found in a 
freely accessible database here: https://www.who.int/
emergencies/diseases/novel-coronavirus-2019/global-
research-on-novel-coronavirus-2019-ncov 


Le point sur la maladie à coronavirus 
2019 (COVID-19)
Les premiers cas d’une flambée de maladie due à un nouveau 
coronavirus ont été signalés à l’OMS par la République popu-
laire de Chine le 31 décembre 2019. La maladie a par la suite 
été désignée sous le nom de maladie à coronavirus 2019, ou 
COVID-19 dans sa forme abrégée.


Des rapports de situation quotidiens sont disponibles sur: 
https://www.who.int/emergencies/diseases/novel-coronavi-
rus-2019/situation-reports/, et les dernières données scienti-
fiques disponibles sur la COVID-19 peuvent être consultées 
dans une base de données en libre accès: https://www.who.
int/emergencies/diseases/novel-coronavirus-2019/global-
research-on-novel-coronavirus-2019-ncov


www.who.int/wer 
Email • send message subscribe wer-reh to listserv@who.int 
Content management & production • wantzc@who.int or werreh@who.int


www.who.int/wer
Email • envoyer message subscribe wer-reh à listserv@who.int
Gestion du contenu & production • wantzc@who.int or werreh@who.int


Comment accéder au REH sur Internet?


1) Par le serveur Web de l’OMS: A l’aide de votre logiciel 
de navigation WWW, connectez-vous à la page d’accueil 
du REH à l’adresse suivante: http://www.who.int/wer/


2) Il existe également un service d’abonnement permettant de rece-
voir chaque semaine par courrier électronique la table des matières 
du REH ainsi que d’autres bulletins épidémiologiques. Pour vous 
abonner, merci d’envoyer un message à listserv@who.int en 
laissant vide le champ du sujet. Le texte lui même ne devra contenir 
que la phrase suivante: subscribe wer-reh. Une demande de confir-
mation vous sera envoyée en retour.


How to obtain the WER through the Internet


(1) WHO WWW server: Use WWW navigation software to 
connect to the WER pages at the following address: 
http://www.who.int/wer/


(2) An e-mail subscription service exists, which provides by 
electronic mail the table of contents of the WER, together 
with other short epidemiological bulletins. To subscribe, 
send a message to listserv@who.int. The subject field 
should be left blank and the body of the message should 
contain only the line subscribe wer-reh. A request for 
confirmation will be sent in reply.
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WHO web sites on infectious diseases – Sites internet de l’OMS sur les maladies infectieuses 


Avian influenza https://www.who.int/influenza/human_animal_interface Grippe aviaire


Buruli ulcer http://www.who.int/buruli Ulcère de Buruli


Child and adolescent health and development http://www.who.int/child_adolescent_health  Santé et développement des enfants  
et des adolescents


Cholera http://www.who.int/cholera Choléra


COVID-19 https://www.who.int/emergencies/diseases/novel-coronavirus-2019 Maladie à coronavirus 2019 (COVID-19)


Dengue http://www.who.int/denguecontrol Dengue


Ebola virus disease https://www.who.int/health-topics/ebola/#tab=tab_1 Maladie à virus Ebola


Emergencies https://www.who.int/emergencies Situations d’urgence sanitaire


Epidemic and pandemic diseases https://www.who.int/emergencies/diseases Maladies épidémiques et pandémiques


Eradication/elimination programmes http://www.who.int/topics/infectious_diseases Programmes d’éradication/élimination


Fact sheets on infectious diseases http://www.who.int/topics/infectious_diseases/factsheets Aide-mémoires sur les maladies infectieuses


Filariasis http://www.filariasis.org Filariose


Global Foodborne Infections Network (GFN) http://www.who.int/gfn Réseau mondial d’infections d’origine alimentaire


Global Health Observatory (GHO) data https://www.who.int/gho Données de l’Observatoire de la santé mondiale


Global Influenza Surveillance and Response 
System (GISRS)


https://www.who.int/influenza/gisrs_laboratory Système mondial de surveillance et d’intervention 
en cas de grippe (GISRS)


Global Outbreak Alert and Response 
Network (GOARN)


https://www.who.int/ihr/alert_and_response/outbreak-network/en/ Réseau mondial d’alerte et d’action en cas
d’épidémie (GOARN)


Health topics http://www.who.int/topics/en La santé de A à Z


Human African trypanosomiasis http://www.who.int/trypanosomiasis_african Trypanosomiase humaine africaine


Immunization, Vaccines and Biologicals http://www.who.int/immunization Vaccination, Vaccins et Biologiques


Influenza https://www.who.int/influenza Grippe


International Health Regulations http://www.who.int/ihr Règlement sanitaire international


International travel and health http://www.who.int/ith Voyages internationaux et santé


Leishmaniasis http://www.who.int/leishmaniasis Leishmaniose


Leprosy http://www.who.int/lep Lèpre


Lymphatic filariasis http://www.who.int/lymphatic_filariasis Filiariose lymphatique


Malaria http://www.who.int/malaria Paludisme


Middle East respiratory syndrome coronavirus
(MERS-CoV)


https://www.who.int/emergencies/mers-cov Coronavirus du syndrome respiratoire du 
Moyen-Orient (MERS-CoV)


Neglected tropical diseases http://www.who.int/neglected_diseases Maladies tropicales négligées


Onchocerciasis http://www.who.int/onchocerciasis Onchocercose


OpenWHO  https://openwho.org/   OpenWHO


Outbreak news http://www.who.int/csr/don Flambées d’épidémies


Poliomyelitis http://www.polioeradication.org Poliomyélite


Rabies http://www.who.int/rabies Rage


Schistosomiasis http://www.who.int/schistosomiasis Schistosomiase


Smallpox http://www.who.int/csr/disease/smallpox Variole


Soil-transmitted helminthiases http://www.who.int/intestinal_worms Géohelminthiases


Trachoma http://www.who.int/trachoma Trachome


Tropical disease research http://www.who.int/tdr Recherche sur les maladies tropicales


Tuberculosis http://www.who.int/tb and/et http://www.stoptb.org Tuberculose


Weekly Epidemiological Record http://www.who.int/wer Relevé épidémiologique hebdomadaire


WHO Lyon Office for National Epidemic 
Preparedness and Response


http://www.who.int/ihr/lyon Bureau OMS de Lyon pour la préparation
et la réponse des pays aux épidémies


WHO Pesticide Evaluation Scheme (WHOPES) https://www.who.int/whopes/resources Schéma OMS d’évaluation des pesticides 


Yellow fever http://www.who.int/csr/disease/yellowfev Fièvre jaune 


Zika virus disease https://www.who.int/emergencies/diseases/zika Maladie à virus Zika
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Executive Summary  
The World Health Assembly endorsed the Immunization Agenda 2030 in July 2020, based on a resolution co-
sponsored by Argentina, Australia, Canada, Eswatini, Ethiopia, Mozambique and the United States of America. 
A Monitoring, Evaluation & Action (ME&A) Framework is being developed for IA2030 that is intended to 
monitor progress and define actions needed by country, regional, and global-level stakeholders to achieve the 
IA2030 Vision, Impact, and Strategic Priority Goals and Objectives. It is a key component to support the IA2030 
Ownership & Accountability (O&A) mechanism.   
 
The ME&A Framework is being developed by a Taskforce in consultation with the seven IA2030 Strategic 
Priority Content working groups, Core Team of global partners and a “Sounding Board” that includes 
representatives from countries, WHO Regional Offices, academia, SAGE, and CSOs. In-depth discussions with 
countries are ongoing to assess usefulness, actionability, and feasibility of proposed indicators.  
  
IA2030 ME&A Framework indicators have been developed and are intended to provide performance and 
actionable data needed to drive ME&A reporting, feedback, and improvement cycles at all levels, from 
community/facility to global:   


• Impact Goal (IG) indicators are designed to show progress to achieve IA2030 impact goals, and the 
contribution of immunization programmes to the broader health agendas.  These indicators are 
intended to inspire stakeholders to engage in actions to achieve IG targets, and to enable 
accountability through the IA2030 O&A mechanism. Targets are proposed to be set at global level for 
all IG indicators. 


• Global Strategic Priority (SP) Objective indicators are designed to be relevant across all countries and 
useful for the global stakeholders. Accountability and corrective action at the global level should be 
clear when the indicator does not perform as well as envisaged.  


• Regional and Country SP Objective indicators. A menu of additional and suggested IA2030 Regional 
and Country SP Indicators is being developed that can be used by regions and countries to provide 
more detailed insights into root causes of success and failure so that actions for programme 
improvement can be recommended and implemented in Regional and Country Operational Plans. 


 
The O&A mechanism design process has included extensive consultations seeking feedback with teams of 
senior government, EPI, NITAG, academia, non-health, civil society and partner participants from 26 low, 
middle- and high-income countries.  
 
In April 2020, a presentation to SAGE highlighted lessons learned from the GVAP Monitoring, Evaluation and 
Accountability Framework and implications for the IA2030 ME&A Framework; and the aims, principles and 
development process for the IA2030 ME&A Framework.  
 
The ME&A Framework draft and O&A mechanism design options will be presented for review at the October 
SAGE meeting. The WHO Executive Board will review the ME&A Framework draft and the O&A mechanism 
design in quarter 1 2021 and will consider a recommendation for endorsement by the World Health Assembly 
in May 2021.   
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1. Introduction 
Co-developed with countries and stakeholders beginning in 2019, “IA2030: A Global Strategy to Leave No-one 


Behind” aligns the world around shared immunization priorities, goals and aspired impact for the coming 
decade. The World Health Assembly approval of IA2030 in August 2020 in the midst of the COVID-19 pandemic 
reflects the ever more critical role of immunization to save lives, prevent illness, and safeguard economic 
development.  
 
This report seeks guidance from SAGE on two critical, interconnected pillars of the strategy needed to 
operationalize IA2030 to achieve impact: a Monitoring, Evaluation and Action (ME&A) Framework and an 
Ownership & Accountability (O&A) mechanism.   


• IA2030 is a global strategy that defines what needs to happen to achieve the IA2030 vision; 
• The ME&A Framework is a component of a framework for action that defines data collection and 


analysis needed to track performance (i.e., when we are on or off track); and to understand root 
causes of success and failure (i.e., why we are on or off track) so that actions for programme 
improvement can be recommended and implemented; and  


• The O&A mechanism links the global strategy and framework for action by defining the stakeholders 
who must take responsibility to own IA2030 and be accountable for actions to achieve the IA2030 
vision.  


 
The relationship between the global strategy and the framework for action for IA2030 is reflected in Figure 1. 
Both the global strategy and the framework for action are linked to Advocacy & Communications, which is 
needed to stimulate and reinforce actions by stakeholders.  


Figure 1: Connecting the Global Strategy with a Framework for Action for IA2030 


 
 
IA2030 was co-developed with countries and partners throughout the international community. Co-
development continues to underpin the design of the ME&A Framework and the O&A mechanism, building on 
lessons learned from GVAP and guidance from the April 2020 SAGE meeting.  
 
The ME&A Framework was developed by a taskforce of country and partner representatives in consultation 
with the seven IA2030 Strategic Priority Content working groups, the IA2030 Core Team of global partners and 
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a “Sounding Board” that includes additional representatives from countries, WHO Regional Offices, academia, 
SAGE, and CSOs. In-depth discussions with countries to assess usefulness, actionability, and feasibility of 
proposed indicators is ongoing and will inform the finalisation of the proposed indicators.  
 
Evidence reviewed to inform the design of the O&A mechanism includes a report on the landscape of 
governance in other initiatives, analyses in partners, and facilitated consultations with development partners, 
countries and civil society organizations. During July and August 2020, country teams from twenty-six low, 
middle- and high-income countries participated in a series of English, French and Spanish-language 
consultations. The participants, totalling over 150 and representing different levels and sectors from 
government, academia, and civil society discussed the value of IA2030, views on commitments needed from 
across collaborators, the translation of these into actions, and design elements to consider for O&A options. 
Additional details of these consultations are provided in Annex 2.  
 
The ME&A Framework draft and O&A mechanism design will be presented for review at the October SAGE 
meeting. The WHO Executive Board will review the ME&A Framework and O&A mechanism design in the first 
quarter of 2021 and will consider a recommendation for endorsement by the World Health Assembly in June 
2021. 


2. IA2030 ME&A Framework 


2.1 Overview  


The IA2030 ME&A framework is intended to inform corrective action when needed and facilitate 
accountability as countries and stakeholders work to reach the IA2030 Vision of a world where everyone, 


everywhere, at every age, fully benefits from vaccines for good health and well-being. IA2030 aims to achieve 
this Vision by focusing attention on three Impact Goals and seven Strategic Priorities Goals (Figure 2 & Table 1 
from the Core IA2030 document).  
 
Figure 2. IA2030 Vision, Impact Goals, and Strategic Priorities 
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Table 1: IA2030 Strategic Priorities and Strategic Priority Goals 


 
 
 
 
 
 
 
 
 
 
                                   
 
 
 
 
 


2.2  
 
The ME&A Framework includes 6 proposed Impact Goal indicators which are outcome and impact measures  
designed to track performance to achieve Impact Goals (See Section 2.2). These indicators are intended to be  
used at all levels to: 


• show the contribution of immunization programmes to broader health agendas 
• invite broad ownership of IA2030 by immunization and health stakeholders, and  
• inspire aligned stakeholders to take actions to monitor and achieve IG targets through the O&A 


mechanism.   
 
The ME&A Framework also includes 21 Global Strategic Priority (SP) Objective indicators which were selected 
to track performance to achieve SP Objectives, and to understand root causes of success and failure so that 
actions for programme improvement can be recommended and implemented (See Section 2.3). These 
indicators are intended to:  


• invite ownership of SP areas of work by immunization and health stakeholders, and  
• inspire aligned global and regional stakeholders to monitor and take actions to achieve SP objectives 


through the O&A mechanism.    
The set of 21 Global SP Objective indicators (one per SP Objective) were selected to be relevant across all 
countries and be useful for the global level stakeholders. Accountability and corrective action at the global 
level should be clear when the indicator does not perform as well as envisaged.  
 


Strategic Priorities Strategic Priority Goals  


Immunisation Programmes for 


PHC /UHC  


Strategic priority goal 1: Effective, efficient and resilient 
immunization services are accessible to all people as an essential part 
of primary health care, and thereby contribute to universal health 
coverage.   


Commitment & Demand 


Strategic priority goal 2: Immunization is valued and actively sought 
by all people, and health authorities commit to ensuring that 
immunization is available as a key contributor to enjoyment of the 
highest attainable standard of health as a fundamental right. 


 


Coverage & Equity 


 


Strategic priority goal 3: Everyone is protected by full immunization, 
regardless of location, age, socioeconomic status or gender-related 
barriers. 


Life Course & Integration 


Strategic priority goal 4: All people benefit from recommended 
immunizations throughout the life-course, effectively integrated with 
other essential health services. 


Outbreaks & Emergencies 


Strategic priority goal 5: Immunization programmes can 1) 
anticipate, prepare for, detect, and rapidly respond to vaccine-
preventable and emerging disease outbreaks, and 2) ensure 
immunization service delivery during acute emergencies and among 
communities affected by conflict, disaster and humanitarian crisis. 


Supply & Sustainability 


 


Strategic priority goal 6: All countries have a reliable supply of 
appropriate and affordable vaccines of assured quality, and 
sustainable financing for immunization programmes. 


Research & Innovation 


Strategic priority goal 7: Innovations to increase the reach and 
impact of immunization programmes are rapidly made available to all 
countries and communities. 
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Since the Global SP Objective indicators are common across all types of countries, they might lack the 
specificity required by regions and countries with diverse contexts and challenges. Regions and countries are 
therefore invited to review the IA2030 ME&A Framework, and add indicators based on their needs and 
context.  To facilitate this process, this document will provide a menu of additional and suggested IA2030 


Regional and Country SP Indicators that are intended to provide more detailed insights into root causes of 
success and failure so that actions for programme improvement can be recommended and implemented in 
Regional and Country Operational Plans.  


2.2. Impact Goal Indicators and Possible Targets 


The proposed Impact Goal indicators are outcome and impact measures that are designed to show progress to 
achieve the IA2030 Impact Goals. The targets will be finalized before the WHA in 2021.  
 
Possible targets have been identified for IA2030 Impact Goals and are intended to balance aspiration and 


achievement by all countries, including countries with varying immunization programme maturity (Table 2).  
The target setting methodology considers:  
• Key achievements to measure the progress towards the vision; 
• Whether an existing target was already established for global and regional VPD control, elimination and 


eradication goals; and in alignment with UHC, SDGs, GPW13 or GAVI 5.0 targets 
• Proportional change based on range of current achievement and not one size fits all 


Table 2. Impact Goals, Proposed Indicators, and Possible Targets 
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These proposed Impact Goal indicators could invite ownership of IA2030 from a broad spectrum of 
immunization and allied health stakeholders and inspire stakeholders with aligned agendas to take collective 
and integrated actions to achieve Impact Goal targets (Table 3).   


Table 3. Proposed Impact Goal indicators, Aligned Health Agendas & Stakeholders 


 
 
IMPACT GOAL 1:  Reduce morbidity and mortality from VPDs across the life course 


 


Proposed indicator 1: Future deaths averted  


Possible target: TBD based on coverage targets 
 
For IA2030, future deaths averted are deaths that are prevented by vaccination, no matter when they would 
have occurred during the person’s lifetime. This indicator is estimated through disease transmission models 
which use vaccination coverage as the primary input. Estimates of future-deaths-averted will be aligned with 
corresponding vaccine-coverage targets; relative to the baseline coverage scenario, combinations of three 
target setting scenarios will be used to estimate this indicator:  
 
• Aspirational coverage assumptions by vaccine – broadly speaking these are the coverage levels 
aspired to for each specific vaccine globally irrespective of region or income grouping of country.  
 
• Feasible coverage assumptions by vaccine – Aspirational target coverage levels may not be feasible 
for some countries based on the current levels of coverage and the rate of scale-up required to achieve the 
targets. Alternatively, more feasible target coverage levels will be determined by considering the historical 
rate of scale up for each vaccine  
 
• New vaccines – some existing vaccines are still to be introduced in some countries and other new 
vaccines may be introduced in the period (e.g. vaccines for COVID-19, malaria and HIV). Assumptions about 
the impact, coverage at introduction and rates of scale-up will be made for these vaccines to complement and 
contribute to the estimates of future-deaths-averted. 
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This indicator will be presented by country and at the global level. The target for this indicator is a relative 
target considering the number of deaths that would occur in the absence of vaccination. 
 
Tracking deaths averted through vaccines captures the full effect of the vaccine and shows the full benefit of 
an immunization program. Achieving the targets for deaths averted through vaccination will realize the full 
benefit of the immunization program.  
 
 
Proposed Indicator 2: Countries achieving Global/Regional VPD control, elimination & 
eradication targets 


Possible target: TBD based on updated regional and global commitments  
 
The IA2030 document indicated that “disease-specific goals are enduring global commitments that will 
continue to be an important element of IA2030”, and that “revisions may be made during development of the 
IA2030 monitoring and evaluation framework, especially to goals for which the target dates have passed.” 
Existing targets for control, elimination, and eradication of VPDs included in the IA2030 document are those 
endorsed by a global or regional body of member states (Table 4).   
 
This proposed indicator is intended to define a consistent approach for disease-specific VPD control, 
elimination and eradication targets to be updated by regions and countries during the decade and is proposed 
to be measured as the number of countries that have achieved the target for each disease. 
  
Tracking VPD control, elimination, and eradication targets acknowledges goals to which countries have 
committed. Achieving these goals will contribute to reducing the VPD burden through immunization and 
cannot be achieved without high and equitable coverage. This indicator is useful at the country level and links 
country success in disease control to regional and global efforts. The control, elimination, and eradication 
targets are absolute targets with clear definitions described when set by the regional or global body. 
  
Review of existing global and regional targets for VPDs indicate that over 10 VPDs will have endorsed targets 
during the decade and a selection of these will be included in the IA2030 M&E framework. 
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Table 4: Existing Goals and Targets of Disease-Specific Initiatives1 


Disease-specific goal or initiative Targets 


Polio eradication (GVAP, Polio Endgame 
Strategy 2019–2023)2 


Interrupt transmission of all wild poliovirus by 2020. 
Stop circulating vaccine-derived poliovirus outbreaks within 120 days of 
detection. 
Certify eradication by 2023. 
 


Neonatal tetanus elimination (GVAP) Eliminate neonatal tetanus in the remaining 40 countries by 2015. 
 


Measles and rubella elimination (GVAP, 
Global Measles and Rubella Strategic Plan 
2012–2020) 


Eliminate measles in at least five WHO regions by 2020. 
Eliminate rubella in at least five WHO regions by 2020. 
 


Cholera control (Ending Cholera – A Global 
Roadmap to 2030) 


Reduce cholera deaths by 90% by 2030. 
 


Elimination of viral hepatitis as a major 
public health threat (Global Health Sector 
Strategy on Viral Hepatitis 2016–2021) 


Reduce new cases of chronic viral hepatitis B infections by 95% by 2030 
(equivalent to 0.1% prevalence for HBsAg among children). 
Reduce viral hepatitis B deaths by 65% by 2030. 
 


Control of vector-borne diseases (including 
Japanese encephalitis) (Global Vector 
Control Response 2017–2030) 


Reduce mortality due to vector-borne diseases by at least 75% by 2030. 


Reduce case incidence due to vector-borne diseases by at least 60% by 
2030. 
Prevent epidemics of vector-borne diseases in all countries by 2030. 
 


Elimination of yellow fever epidemics 
(Eliminate Yellow Fever Epidemics) 


Reduce yellow fever outbreaks to zero by 2026. 


Elimination of meningitis epidemics and 
reduction of cases and deaths (Global 
Roadmap to Defeat Meningitis) 


Eliminate meningitis epidemics by 2030.3 


Reduce the numbers of cases and deaths from vaccine-preventable 
bacterial meningitis by 2030.4 


Reduce disability and improve quality of life after meningitis due to any 
cause by 2030. 
 


Reduction of seasonal influenza 
burden (Global Influenza Strategy 
2019–2030) 


No disease-specific targets. 
 
 


Zero deaths from dog-mediated 
rabies by 2030 (Zero by 30: The 
Global Strategic Plan) 


Reduce the number of deaths from dog-mediated rabies to zero by 2030. 


1. List of Goals and Targets of Disease-Specific Initiatives from IA2030 document  
2. Target dates depend on the epidemiological situation. 
3. As of 13 September 2019. 


4. Targets will be set at regional level.  
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Proposed Indicator 3: Countries with large & expanding VPD outbreaks (outbreak definition 
will be developed for cholera, Ebola, measles, meningococcus, polio, typhoid & yellow fever) 


Possible target: Zero large & expanding VPD outbreaks 


 
VPD outbreaks cause considerable morbidity and mortality as well as significant economic and social 
disruption. Immunization programs prevent such large and expanding VPD outbreaks both by trying to prevent 
them from occurring and by mounting outbreak response vaccination campaigns to contain any outbreaks that 
do occur. Although some countries are more prone to large, VPD outbreaks than others, the Covid-19 
pandemic demonstrates that large disease outbreaks remain a threat and concern for all countries. Although 
preventing all large and expanding VPD outbreaks would be an aspirational target this indicator focuses on 
limiting the spread of outbreaks based on prompt recognition and response by programs. 
 
Operationally, this indicator will draw on global, regional, and national efforts to identify, track, and respond to 
outbreaks of yellow fever, cholera, meningococcus, measles, polio, ebola, and typhoid. The criteria for a VPD 
outbreak to qualify as large and expanded will vary by disease and still need to be fully defined. The overall 
indicator will function as a composite combining data across the different diseases. Since the occurrence of 
large outbreaks mark failures of efforts to prevent and contain outbreaks, annually increasing of such 
outbreaks should spur improved or increased prevention and control efforts Figure 3.   
 
Figure 3 Number of VPD outbreaks by year and type Courtesy: Paul Chenoweth, CDC 
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IMPACT GOAL 2:  Leave no one behind by increasing equitable access and use of new and 
existing vaccines  


 


Proposed Indicator 4: Number of zero dose children 


Possible target: Reduce the number of zero-dose children by half (unless 99% DTP1 coverage 
is achieved and maintained) 
 
For the purpose of IA2030, zero-dose children are defined as those who did not receive any vaccination 
through routine services. Operationally, this indicator is measured as the estimated number of children who 
did not receive DTP-1 before the age of one. The target is set at reducing by half the number of zero-dose 
children, a proportional change based on the range of current achievement. 
 
Focusing on zero dose children communicates the need to reach out to populations most at risk of being un- or 
under vaccinated. Furthermore, improving access to immunization is a necessary condition to improve overall 
coverage at the global level and in many countries with weaker health systems.  
 
This indicator and target can be used at all levels, from the district level all the way to the global level. It is an 
aspirational target that is still attainable by all countries, as it is defined as a relative, rather than an absolute 
target, meaning that also countries with many zero dose children can reach it. An exception is made for 
countries that already manage to vaccinate virtually all of their children and attain 99% DTP-1 coverage.  
 
Review of existing data for this indicator shows that only 35 WHO member states were able to effectively half 
their cohort of zero dose children from 2010-2019, while a further 40 managed to sustain coverage at 99%. 
Consequently, 75 countries would have managed to achieve this target in the previous decade. If all countries 
managed the zero dose children target, the global coverage level for DTP-1 would rise from about 90% in 2019 
to about 95% in 2030 (Figure 4).  
 
Figure 4: Country performance for zero dose children targets during 2010-2019 


 


194 member 
states


59 >= 99%


40 sustained 19 backslid


135 < 99%
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Proposed Indicator 5: Coverage of DTP3, MCV2, HPV, and PCV3 


Possible Target: Limit the drop-out between DTP-1 and any other vaccine in the national 
schedule to 5% or less  
 
Reaching the zero-dose children target would imply a 95% coverage target for DTP-1 by 2030 at the global 
level and set an implicit target for DTP-1 in every country. However, immunization programmes should aim to 
vaccinate people across the life course. This target, of proportional change based on current achievement, 
calls for countries to limit the drop-out between the first dose and any subsequent dose to a maximum of 5%,  
 
If achieved, this target would lead to global coverage of 90% or better for vaccines and doses that are part of 
the SDG 3 indicator on universal health coverage: DTP-3, PCV-3, MCV-2, and HPV.  
 
A 5% drop-out between DTP-1 and 3 seems feasible, as it corresponds to the current global average. The group 
of Gavi-supported (mostly low and lower middle income) countries would still need to show progress from its 
average of 7% in 2019. For PCV-3, MCV2, and HPV, this target is more aspirational as it depends on 
immunization programmes' ability to maintain high coverage beyond the first year of life, and on a country’s 
capacity to introduce new vaccines. To reach high coverage for other priority vaccines, countries need 
introduce them, and limit drop-out from DTP1 to maximum 5% (Figure 5).  
 
Figure 5: 2019 Global coverage for DTP1, DTP3, MCV2, PCV3 and HPV and 2030 targets based on 5% 
maximum dropout rate  


 
 


IMPACT GOAL 3:  Ensure good health and well-being for everyone by strengthening immunization 


within primary health care and contributing to universal health coverage and sustainable development 


Proposed Indicator 6: Gap between DTP3 coverage and coverage for an index of primary health 


care coverage tracer indicators in countries with stable or increasing DTP3 coverage 


Possible Target: TBD 
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DTP3 coverage, a marker for completion of the infant vaccination series, has been a key measure of 
immunization program performance for many years. An index of tracer PHC indicators has been more recently 
developed in order to measure performance across a spectrum of important primary health services.  The 
indicator for IG 3 compares these two by measuring the gap between them, while maintaining high levels of 
both, at a level that is achievable by programmes in the timeframe of IA2030.   
  
Tracking country progress in immunization coverage along with delivery of PHC services acknowledges the 
importance of immunization as a key part of PHC and commits immunization programs to achievement of 
progress in PHC services as a measure of success of the immunization program. 
  
This indicator is most available at the national level, though some of the PHC tracer elements may be available 
at the district or lower level. The gap between DTP3 and PHC tracer index is constructed as a relative target 
which takes into account at what level the country is starting for DTP3 and PHC.  
  
Preliminary analysis of recent data for this indicator shows a range of gaps between DTP3 and PHC (Figure 6). 
For the vast majority of countries, DTP3 coverage is higher than PHC indicator. There is some correlation 
between the two in that DTP3 coverage within a broad range shows increasing levels of the PHC index. 
 
Figure 6: Gap between 2017 WUENIC DTP3 coverage & 2017 coverage for an index of PHC tracer indicators 
(labeled as RMNCH sub-index) 


2.3 Strategic Priority Objective Indicators  


The draft Strategic Priority (SP) Objectives and Indicators are presented in Table 5. Targets will be proposed for 
a smaller subset of the 21 global SP indicators, critical for a high performing immunization programme and 
with available baseline data. A detailed description of each indicator is accessible with the M&EA Task Team 
but not added in this draft report. It includes calculation and operational considerations for each indicator, 
type of indicator and data, targets, method of measurement, if data is already reported, reporting frequency, 
rational for use, alignment with broader health strategies and agendas, data source(s), strengths and 
limitations, and further information with relevant links.  
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Table 5: Strategic Priorities, Objectives, and Proposed Global Indicators 
 Objective Indicator* 


 


1.1 Reinforce and sustain strong leadership, management and 
coordination of immunization programmes at all levels 


1.1 Countries with a mechanism evaluating immunization 
programme performance at least once/yr 


1.2 Ensure the availability of an adequate, effective, sustainable 
health workforce 


1.2 Number of nursing and midwifery personnel per 1000 
population (by country) 


1.3 Build and strengthen comprehensive vaccine-preventable disease 
surveillance as a component of the national public health surveillance 
system, supported by strong, reliable laboratory networks 


1.3 Countries with on time reporting from districts of suspected 
cases of all priority VPDs included in nationwide surveillance 
(including reporting of zero cases) 


1.4 Secure high-quality supply chains for vaccines and related 
commodities and effective vaccine management, within the primary 
health care supply system 


1.4 Countries with districts reporting full stock availability at  
service delivery level during re-supply cycle 


1.5 Strengthen immunization information within a robust health 
information system, and promote use of high-quality, “fit-for-
purpose” data for action at all levels 


1.5 % of population with access to personal records (by country) 


1.6 Establish and maintain a well-functioning vaccine safety system 
involving all stakeholders 


1.6 Countries with individual AEFI case safety reports above 
threshold per 100,000 population 


 


2.1 Build and sustain strong political commitment for immunization at 
all levels 


2.1 Countries with legislation in place that is supportive of 
immunization and commits the government to finance all 
immunization programme functions at all levels 


2.2 Ensure that all people and communities value, actively support 
and seek out immunization services 


2.2 Countries with tailored plans implemented to overcome  
vaccine demand-related barriers in high risk communities 


 


3.1 Extend immunization services to regularly reach “zero dose” and 
under-immunized children and communities 


3.1 Countries with evidence-based and funded plan to address 
coverage of high risk communities 


3.2 Advance and sustain high and equitable immunization coverage 
nationally and in all districts 


3.2 DTP3, MCV1, and MCV2 coverage in the 20% of districts 
with lowest coverage 


 


4.1 Strengthen immunization policies and service delivery throughout 
the life-course, including for appropriate catch-up vaccinations and 
booster doses 


4.1 Breadth of protection (average coverage for all vaccine 
antigens recommended by WHO) 


4.2 Establish integrated delivery points of contact between 
immunization and other public health interventions for different 
target age groups 


4.2 Countries with national policies or standard operating 
procedures in place to strengthen delivery of immunization 
services integrated with primary health care, across the life 
course 


4.3 Accelerate new vaccines introduction to protect more people 
from more diseases in all countries 


4.3 Countries with all newly recommended vaccine antigens by 
WHO in the national immunization schedule 


 


5.1 Ensure preparation for, detection of and rapid, high-quality 
response to vaccine-preventable disease outbreaks 


5.1 % of polio, measles, meningococcus, yellow fever, cholera, 
and Ebola outbreaks with timely detection and response 
(includes outbreaks with an outbreak response vaccination 
campaign) 


5.2 Establish timely and appropriate immunization services during 
emergencies, and in communities affected by conflict, disaster and 
humanitarian crisis 


5.2 % of children who have age-appropriate vaccination 
coverage for DTP3, MCV (last dose), and PCV (last dose) in 
settings with humanitarian crises or emergencies 


 


6.1 Build and maintain healthy global markets across all vaccine 
antigens 


6.1 Level of health of the vaccine market, disaggregated by 
antigen and country typology 


6.2 Ensure sufficient financial resources for immunization 
programmes in all countries 


6.2 Domestic government and donors expenditure on primary 
health care per capita 


6.3 Increase immunization expenditure from domestic resources in 
aid-dependent countries, and when transitioning away from aid, 
secure government funding to achieve and sustain high coverage for 
all vaccines 


6.3 % of total expenditure on vaccines in the national 
immunization schedule financed with domestic government 
funds 


 


7.1 Establish and strengthen capacity at all levels to identify priorities 
for innovation, and to create, nurture, and manage innovation 


7.1 Countries with an immunization research agenda 


7.2 Develop new vaccines and associated technologies, and improve 
existing products and services for immunization programmes 


7.2 Global & regional mechanism to set, review, & monitor 
R&D priorities and targets OR Short list of global R&D targets 
(GVAP indicator) 


7.3 Evaluate promising innovations and scale up innovations, as 
appropriate, at the national level based on the best available evidence 


7.3 Countries with at least one implemented recommendation 
from a NITAG or other relevant independent technical advisory 
group 


Red: multiple options under consideration or further discussion needed to finalize indicator  
*Targets will be set for a subset of indicators 
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3. IA2030 Ownership and Accountability mechanism 


Plans for IA2030 governance continue to advance consistent with the April 2020 SAGE discussions. The 
following sections summarize the guidance received and describe the emerging concepts to design the O&A 
mechanism. Further information regarding the consultation process and key steps necessary to finalize the 
design are provided in Annex 2. 


3.1 Summary of guidance from countries and partners: advancing ownership and 
placing accountability at the right level 


Country stakeholders have called for a strong O&A mechanism with clear and transparent processes to 
reinforce country accountability and regional coordination. While there is recognition of the importance of 
existing mechanisms (e.g. Regional Committees, World Health Assembly), these structures are viewed as 
insufficient, and not fully reflective of the accountabilities needed from development partners. Countries 
emphasized that their ownership should be complemented by greater sharing of cross-country learning, and 
broader, more regionally-based communications and advocacy efforts to align messaging and help translate 
available data into actions. Countries also stressed that the O&A mechanisms for IA2030 should reinforce 
coordination with other parts of primary health care and called for consolidation of all immunization-related 
initiatives such as polio, measles, rubella and yellow fever. 


Global level partners bring diverse views, calling for O&A mechanisms that are relatively simple, flexible and 
differentiated; built from country-level (or ‘bottom-up’) in order to locate accountability with clear ownership 
at the right levels. They value transparency and call for increased visibility of engagement across civil society 
and public health communities.   


The consultation feedback and guidance highlight the importance of an O&A mechanism reinforcing: 


Country actions and implementation progress as the driving force, with more systematic use of existing 
structures and coordination among these (e.g. WHA, RCs, RITAGS, Gavi’s governance) for improved 
accountability; 
Contributions of development partners tailored to country and regional contexts, with increased visibility of 
those contributions and consolidation of partner-driven disease initiatives; 
Civil society contributions and accountabilities, creating opportunities for stronger, unified voices across 
countries, such as seen in HIV, malaria and Neglected Tropical Diseases; and  
Shared accountabilities across individual countries, development partners and civil-society to deliver on 
IA2030 strategic priorities and underlying immunization functions. 


3.2 Key design elements  


From these recent consultations and the lessons from the last decade of GVAP governance, several key 
elements of design have emerged as preferences to incorporate into the options for consideration by the Core 
Team of IA2030 partners.   
 
Data for action: Use of the IA2030 M&E Framework by all levels of the O&A model, placing greater emphasis 
on the use of data to identify root causes and accelerate course correction by countries and partners. This 
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requires that governance structures/system provide the right types and level of data at regular intervals to 
enable transparent feedback and informed decisions. 
 


Independent Observatory to consolidate and triangulate data around global and regional progress reporting 
based on transparent scorecards across countries, development partners and CSOs that would help reinforce 
accountability across all contributing entities. Supported by a small Secretariat outside of WHO, this 
observatory would build on lessons from the Polio Independent Monitoring Board. 
 


Pledged commitments by partners and CSOs to indicate planned contributions per their functions and aligned 
to IA2030 strategic priorities will help make IA2030 accountabilities (e.g. tied to levels or functions) and 
contributions transparent and monitorable. 
 


Tailored scorecards to track progress as reported against pledged commitments and support a differentiated 
approach to accountability (tied to levels or functions) for countries, development partners & civil society. 
 


Integration: ways by which disease-specific programs can be progressively integrated into the IA2030 O&A and 
mechanism. 
 


Communication and advocacy: To complement country voices, the O&A mechanism calls for each region to 
contract an organization to help translate the data results and evidence and lead tailored comms and advocacy 
to maintain a regionally appropriate drum-beat of support for immunization.  
 


Links to non-immunization sectors and actors will be achieved in the IA2030 O&A mechanism through clear 
ties to the emerging PHC/UHC related forum e.g. PMNCH, GAP 


3.3 Emerging options for O&A structures 


The Core Partners are now considering the above elements and how they could become operational in an O&A 
structure for IA2030. All options will aim to strengthen and clarify the O&A of existing structures, while 
creating mechanisms for accountabilities where none existed before or where these are shared. 
 
One such option organizes the governance model by accountability level (country, regional, global) with a 
particular emphasis on leveraging existing mechanisms at each of these levels. In this scheme, tailored 
scorecards would support regional structures (e.g. Regional Committees, Regional economic committees) to 
increase accountability of individual countries, and for cross-border collaboration. A new partnership council 
has been proposed to reinforce the partner accountability. Another separate solution could be to merge or 
collaborate within already existing governance mechanisms such as the PMNCH structures to reinforce the 
ownership and commitment by global partners. This needs to be further explored. 
 
Another option brings more focus on the contribution of countries, development partners and CSOs to IA2030 
by organizing the governance model by functional role of different collaborators. This would incorporate the 
progress monitoring of partners against priority functions within the IA2030 Strategic Priorities. Such functions 
could be more formally identified through public pledging events tied to the launch of IA2030. CSOs might 
form a coordination structure for CSOs to define and strengthen accountabilities to IA2030. As in the first 
option a partnership ownership and accountability options will be further explored.  
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4. Learning Agenda 
 


1. Ongoing efforts will be needed to implement data visualization dashboards for ME&A Framework 
indicators at global, regional and country levels; and to link performance and action data from the 
Framework with ownership and accountability of IA2030 stakeholders. 
 


2. Implementation of ME&A cycles, including effective feedback loops, to drive continuous quality 


improvement of immunization programmes will require ongoing efforts to develop capacity for 
monitoring, evaluation and action at all levels from community/facility to global. These efforts are 
especially critical for low- and middle-income countries.  
 


3. The WHO-UNICEF Joint Reporting Form (JRF) process is a critical data source for country reporting of 
ME&A Framework indicators. Ongoing efforts will be needed to link the JRF process to ME&A cycles 


and data visualization dashboards. These efforts should ideally include identifying owners and actions 
for all JRF indicators and decreasing reported data elements to decrease the data reporting burden for 
countries. 
 


4. Strengthening both the quality and the use of data is a significant area of work that is needed to 
continuously improve ME&A cycles during the next decade. 
 


5. The IA2020 ME&A Framework should remain fit-for purpose for the new decade. Thus, the 
Framework should be reviewed and updated at least once every three years in response to changing 
needs and improvements in monitoring and evaluation methods. 
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ANNEX 1: Principles and Continuous quality improvement cycle for ME&A  
 
A1.1 Principles used in the development of the ME&A 


 


The M&E Framework was developed by the ME&A Taskforce using a set of principles that were developed 
based on lessons learned from GVAP and reviewed at the April 2020 SAGE meeting (Table 6).  


Table 6:  Principles that informed development of ME&A Framework 
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A 1.2 Continuous quality improvement (CQI) process 


 
Collectively, the Impact Goal indicators and SP Objective indicators are intended to be used for ME&A 
reporting, feedback and improvement cycles at all levels from community/facility to global (Figure 7). With a 
continuous quality improvement (CQI) process empowered by the Framework, stakeholders will be 
encouraged to continuously ask the questions: 


• How are we doing? (Monitor) 
• How can we do it better? (Evaluate) 
• Who is responsible for doing what to make improvements? (Act) 


 
 


Figure 7: Action-based Monitoring and Evaluation Framework 
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ANNEX 2: Methodology and key findings of the O&A consultation process  


A2.1 Overview of O&A Consultations and next steps 


The emerging O&A Framework design ideas build on the findings from a series of consultations carried out in 
2020, with input from over 200 participants, representing 26 countries, 14 global partner organisations and 
more than 30 civil society organisations.  
 
Immunization partners will continue to develop and refine the emerging design ideas leading up to the WHA 
Executive Board. Partners will consult internally to test and refine the design ideas during September and 
October. Input from the SAGE will inform the process of refinement. In November a draft framework will be 
used in final partner consultations to settle on proposed options to further test and refine through member 
state briefings. Final design parameters will be concluded in December 2020. 
 
Figure 8: O&A Framework Development Timeline
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Table 7: Overview of O&A Consultations 
Consultation 


Date Focus Participants 


Approaches to 
Governance for 
IA2030 (H.A. Khatib) 


Dec 
19 


Benchmarking and 
review of potential 
models for IA2030 
governance at the 
global level 


25 interviewees representing 15 
partner organisations and ministries 
of health 


Global Partner 
Consultation 


April 20 Partner input on O&A 
key principles, aims 
and process. 


35 participants representing 14 global 
partner organisations and countries 


Country Consultations July 20 Country input on O&A 
design elements 


Four consultations with over 150 participants 
from 26 countries representing senior 
government, EPI, NITAGs, academia, non-
health, civil society and partners. 


CSO Consultation Aug 20 CSO input on O&A 
design elements 


Representatives from 22 civil society 
organisations. 


 


A2.2 Key Findings from O&A Country and CSO Consultations 


The five virtual consultations with countries and CSOs held in July/August 2020 had the following objectives: 


• Understanding what countries see as added value and want from IA2030 
• Country views on who needs to commit to and be held accountable for the success of IA2030 at the 


country, regional and global level and what form that commitment should take 
• Country views on O&A Framework design aspects 


Under Objective 3, country and CSO representatives voiced a preference for several design aspects of an 
IA2030 O&A Framework, here grouped together by theme:  


Coordination 


• Strong coordination mechanisms, clear and transparent processes (roles and responsibilities) at local, 
national, regional levels (bottom up approaches), inclusive of vulnerable populations 


• Establish targets through monitoring and reporting, share results and structures across countries 
• Leverage existing structures and connect with non-EPI to drive integration (PHC/UHC) and 


multisectoral response 


Structures 


• Preference for existing coordination mechanisms, modified to spread responsibility across multiple 
sectors 


• Global oversight body providing guidance to all partners 
• Leverage existing structures and connect with non-EPI to drive integration (PHC/UHC) 


 


Centralization considerations 


• Centralized for data management and supervision, disaggregated at sub-national level 
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• Decentralized for implementation decision making and efficiency, with caution of overburdening 
HCWS 


• Consider peer review mechanisms, more visible role for civil society, strengthen networks to share 
lessons 


 


Integration with other immunization initiatives 


• Tailored strategy for integration of EPI with other services 
• Sharing of best practices across immunization programs, fill the gaps across existing structures 
• Address fragmentation between public/private sectors 


 


Beyond immunization initiatives 


• Focus on social determinants of health 
• Coordinate with PHC 
• Utilize the COVID experience to inform and improve surveillance systems 
• Coordination with other sectors (i.e., education, academia, public/private).  
• Involve civil society & religious leaders for communication with public and target populations.  


Polling carried out during the consultations showed a strong preference for a relatively heavier O&A 
coordination approach and leaned towards using existing structures rather than create new ones, although 
there, participants’ views were more divergent.  


Figure 9: Polls from country and CSO consultations (question 1 and 2) 


 


Polls also showed a preference for decentralized approaches with O&A sitting at the country level, strong 
support for integration of other immunization initiatives into a single O&A structure and a lean towards a 
governance structure with a focus beyond immunization.  
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Figure 10: Polls from country and CSO consultations (question 3, 4, and 5) 
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IMPACT OF COVID-19 ON IMMUNIZATION PROGRAMME IMPLEMENTATION 


Session type 


For ☐ information ☐ discussion ☒ decision


Purpose of session 


To update SAGE on programmatic impact of COVID19 and request endorsement of the revised 
version of ‘Guiding Principles for immunization activities during the COVID-19 pandemic (26 March 
2020)’. 


Background description 


Introduction 


Since Covid 19 was declared a pandemic by the WHO on 11 March 2019, there has been a profound 
impact on the provision of essential health services worldwide, and consequently a disruption of 
immunization services worldwide.   The COVID-19 pandemic is affecting all aspects of immunization 
services – from how they are provided, perceived, utilized, and resourced as well as their ambitions 
for impact.  In the short term, a contraction in global immunization coverage from the current highs 
of 86% (DTP3 2018) is likely.  Where immunizations services are still provided, utilization is impacted 
by limitations in access due to physical movement restrictions and by persistent concerns among 
caregivers and health workers about exposure to COVID-19. Disease-specific initiatives are also 
affected, with mass immunization campaigns postponed in many countries; polio activities, staff, 
infrastructure and resources redirected towards the COVID response; and wide age range campaigns 
supporting new vaccine introductions (e.g. rubella and typhoid) delayed.  


Since the SAGE-endorsed statement was issued at the end of March, WHO and partners have been 
active in developing immunization guidance and resource materials to support countries in 
managing the implications of COVID19, and setting up tracking and monitoring systems to 
understand the impact both on routine immunization delivery and mass vaccination campaigns. 


Context 


A range of activities have been undertaken by WHO and partners to help guide and inform 
immunization programmes on how to navigate the COVID19 pandemic and sustain services in its 
wake.  These activities can be loosely grouped into a) technical guidance development b) evidence 
generation c) monitoring programme impact and d) programme optimization for resumption.   SAGE 
will be updated on these activities. 


As more is understood about the challenges countries are facing in sustaining services during this 
extended period of disruption, it is imperative that the ‘‘Guiding Principles for immunization 


activities during the COVID-19 pandemic (26 March 2020)’ is updated to reflect the new reality of co-
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existence with COVID19.   Furthermore, as many of the guiding principles reflect best practice that 
should be applied in any situation where immunization services are disrupted for longer periods, the 
guidance has been broadened to reflect this changed scope. 
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Global impact of rotavirus vaccine introduction on rotavirus 
hospitalisations among children under 5 years of age, 2008–16: 
findings from the Global Rotavirus Surveillance Network
Negar Aliabadi, Sébastien Antoni, Jason M Mwenda, Goitom Weldegebriel, Joseph N M Biey, Dah Cheikh, Kamal Fahmy, Nadia Teleb, 
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Summary
Background Rotavirus vaccine use in national immunisation programmes has led to declines in hospital admissions 
for rotavirus gastroenteritis among children; however, the global impact of rotavirus vaccine introduction has not 
been described using primary data. We describe the impact of rotavirus vaccine introduction on admissions for acute 
rotavirus gastroenteritis in primarily low-income and middle-income countries, using 9 years of data from the WHO-
coordinated Global Rotavirus Surveillance Network (GRSN).


Methods Between Jan 1, 2008, and Dec 31, 2016, children younger than 5 years of age who were admitted to hospital 
with acute gastroenteritis were prospectively enrolled in GRSN sites. We included sites that enrolled children and 
collected stool specimens monthly and tested at least 100 specimens annually in the impact analysis, with a separate 
analysis taking into account site continuity. We compared proportions of acute gastroenteritis cases positive for 
rotavirus in the pre-vaccine and post-vaccine periods and calculated mean proportion changes for WHO regions, with 
95% CIs; these findings were then compared with interrupted time series analyses. We did further sensitivity analyses 
to account for rotavirus vaccination coverage levels and sites that collected specimens for at least 11 months per year 
and tested at least 80 specimens per year. We also analysed the age distribution of rotavirus-positive cases before and 
after vaccine introduction.


Findings 403 140 children younger than 5 years of age admitted to hospital with acute gastroenteritis from 349 sites in 
82 countries were enrolled over the study period, of whom 132 736 (32·9%) were positive for rotavirus. We included 
305 789 children from 198 sites in 69 countries in the impact analysis. In countries that had not introduced rotavirus 
vaccine in their national immunisation programmes, rotavirus was detected in 38·0% (95% CI 4·8–73·4) of 
admissions for acute gastroenteritis annually whereas in those that have introduced the vaccine, rotavirus was 
detected in 23·0% (0·7–57·7) of admissions for acute gastroenteritis, showing a 39·6% (35·4–43·8) relative decline 
following introduction. Interrupted time series analyses confirmed these findings. Reductions by WHO regions 
ranged from 26·4% (15·0–37·8) in the Eastern Mediterranean Region to 55·2% (43·0–67·4) in the European Region 
and were sustained in nine countries (contributing up to 31 sites) for 6–10 years. The age distribution of children with 
rotavirus gastroenteritis shifted towards older children after rotavirus vaccine introduction.


Interpretation A significant and sustained reduction in the proportion of hospital admissions for acute 
gastroenteritis due to rotavirus was seen among children younger than 5 years in GRSN sites following rotavirus 
vaccine introduction. These findings highlight the need to incorporate rotavirus vaccines into immunisation 
programmes in countries that have not yet introduced them and underline the importance of high-quality 
surveillance.


Funding The GRSN receives funding from Gavi, the Vaccine Alliance and the US Centers for Disease Control and 
Prevention. No specific funding was provided for this Article.


Copyright © 2019 World Health Organization; licensee Elsevier. This is an Open Access article published under 
the CC BY-NC-ND 3.0 IGO license which permits users to download and share the article for non-commercial 
purposes, so long as the article is reproduced in the whole without changes, and provided the original source is 
properly cited. This article shall not be used or reproduced in association with the promotion of commercial 
products, services, or any entity. There should be no suggestion that WHO endorses any specific organisation, 
products, or services. The use of the WHO logo is not permitted. This notice should be preserved along with the 
article’s original URL.
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Introduction
Rotavirus gastroenteritis is responsible for substantial 
morbidity and mortality among children younger than 
5 years of age. Rotavirus gastroenteritis has previously 
accounted for an estimated 1·9 million episodes per year 
of severe acute gastroenteritis requiring hospital admis
sion among children younger than 5 years of age;1 
in 2013 alone, an estimated 215 000 deaths related to 
rotavirus gastroenteritis occurred in this age group, with 
four countries (Nigeria, Pakistan, India, and Democratic 
Republic of the Congo) accounting for 49% of these 
deaths.2 However, hospital admissions and deaths from 
rotavirus gastroenteritis and allcause acute gastroenteritis 
have declined following the increasing incorporation of 
rotavirus vaccines into national immunisation pro
grammes. Reductions in under5 mortality from allcause 
acute gastroenteritis in countries following rotavirus 
vaccine introduction range from 22% to 45%,3–6 with 
some findings indicating a sustained reduction 7 years 
after introduction.7 In these same countries, hospital 
admissions for acute gastroenteritis in this age group 
have declined substantially, with a recent systematic 
review showing an overall 38% reduction.8 Individual 
country reports also indicate reductions in hospital 
admissions for rotavirus gastroenteritis among children 
younger than 5 years, ran ging from 23% to 69% in diverse 
settings worldwide.3,7,9–12


WHO recommends the use of rotavirus vaccines in all 
national immunisation programmes globally, particu
larly in countries with high diarrhoeal mortality 
among children.13 Two rotavirus vaccines are currently 
in routine use globally: the monovalent Rotarix (RV1; 
GlaxoSmithKline, Rixensart, Belgium) and pentavalent 
RotaTeq (RV5; Merck, West Point, PA, USA). These 
vaccines have been shown to be effective globally in 


preventing hospital admissions for rotavirus gastro enter
itis, with vaccine effectiveness ranging from 57% to 
85% for RV1 and from 45% to 90% for RV5 based on 
countries’ mortality strata, with higher vaccine effective
ness noted in countries with lower childhood mortality.14


Highquality surveillance data are crucial to accurately 
document rotavirus gastroenteritis burden and monitor 
the impact of the vaccines. To meet this need, the Global 
Rotavirus Surveillance Network (GRSN) was established 
by WHO in 2008, with funding from Gavi, the Vaccine 
Alliance, by unifying existing sentinel hospital rotavirus 
surveillance platforms from each of the six WHO regions 
(African Region, Region of the Americas, SouthEast 
Asia Region, European Region, Eastern Mediterranean 
Region, and Western Pacific Region). Standard surveil
lance and laboratory procedures were established across 
all participating sites.15 Gavi provides assistance to im
mun    isation programmes based on average gross national 
income per capita: during 2008–10, countries were 
eligible if their gross national income was US$1000 per 
capita in 2003; this threshold was adjusted for annual 
inflation until 2015. Since 2015, countries are eligible if 
their average gross national income has been $1580 per 
capita or less for the 3 years prior to applying for Gavi 
assistance.16 Countries can participate in the GRSN 
irrespective of Gavi eligibility status.


The GRSN generates local data for decision making 
regarding rotavirus vaccine use and monitoring trends in 
rotavirus burden. Rotavirus surveillance data from this 
network have contributed to a fundamental body of 
scientific literature documenting the regional17,18 and 
global19–21 rotavirus gastroenteritis burden. Although some 
participating countries have also provided data showing 
the impact of national rotavirus vaccine introductions,10,11,22,23 
the global impact of rotavirus vaccines using GRSN data 


Research in context


Evidence before this study
We searched PubMed up to March, 2018, for systematic 
meta-analyses, literature reviews, and original research 
published in English using the search terms “rotavirus” and 
“rotavirus vaccine”. The introduction of rotavirus vaccines into 
national immunisation programmes worldwide has shown 
reductions in admissions to hospital for acute gastroenteritis in 
children younger than 5 years of age in country-specific 
analyses of vaccine impact. Additionally, literature reviews and 
systematic analyses from secondary sources have provided a 
global assessment of rotavirus vaccine impact.


Added value of this study
The establishment of WHO’s Global Rotavirus Surveillance 
Network (GRSN) in 2008 has allowed for standardised enrolment 
of children younger than 5 years of age for active hospital-based 
diarrhoea surveillance. Countries from all six WHO regions 
participate in the GRSN. To our knowledge, this Article provides 


the first analysis of global rotavirus vaccine impact using 
prospective active surveillance data from a globally representative 
set of primarily low-income and middle-income countries from 
all regions of the world. Using primary data in children younger 
than 5 years of age, we show significant reductions in the 
proportion of hospital admissions for acute gastroenteritis due to 
rotavirus in all WHO regions that have introduced rotavirus 
vaccines, with a global reduction of nearly 40%.


Implications of all the available evidence
The beneficial impact of rotavirus vaccines is shown globally; 
countries that have not yet introduced rotavirus vaccines into 
their national immunisation programmes should consider adding 
these life-saving vaccines. Additionally, countries with and 
without rotavirus vaccines should do high-quality surveillance to 
document burden of rotavirus acute gastroenteritis 
hospitalisations, both before and after vaccine introduction.
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has not yet been assessed. We describe the first 9 years of 
enrolment at sites participating in the GRSN and evaluate 
the global and regional impact of rotavirus vaccines on 
hospital admissions for rotavirus gastroenteritis among 
children younger than 5 years of age.


Methods
GRSN case enrolment and testing
Sentinel surveillance sites were selected to be part of the 
GRSN if they treated at least 250–500 children annually 
and had access to laboratory facilities.15 With a con
servative estimate of 30% of acute gastroenteritis cases 
being due to rotavirus prior to vaccine introduction, this 
requirement would yield at least 75–150 cases of rotavirus 
gastroenteritis per year per site. From Jan 1, 2008, to 
Dec 31, 2016, using a standard case definition and case
based data collection tool,15,24 staff at participating sentinel 
sites prospectively identified child ren younger than 
5 years of age admitted to the hospital or emergency unit 
with acute gastroenteritis, which is defined as three or 
more episodes of loose stools in a 24h period, lasting no 
more than 14 days. Children present ing with bloody 
diarrhoea were excluded as this is not consistent with 
rotavirus gastroenteritis. Basic demo graphic information 
was collected upon enrolment and stool specimens were 
collected within 48 h of enrolment. Specimens were 
tested for rota virus using a commercial ELISA (Premier 
Rotaclone [Meridian Bioscience; Cincinnati, OH, USA], 
ProSpecT [Oxoid; Basingstoke, UK], or RIDaSCREEN 
[RBiopharm; Darmstadt, Germany]) at enrolling hospital 
labora tories or national reference laboratories in 
participating countries. External quality assurance 
assessments were done annually to ensure accuracy of 
laboratory diagnoses.


Data collection and reporting to the GRSN occurs as 
part of routine public health surveillance in participating 
countries and does not require human subjects review.


Main analyses
Countries included in the analyses, as well as the number 
of countries introducing rotavirus vaccine per year, are 
listed in the appendix. We did three separate analyses 
using different subsets of GRSN enrollees in these coun
tries: a descriptive analysis, a vaccine impact analysis, 
and an age distribution analysis.


For the descriptive analysis, we included all sites 
reporting to the GRSN for any length of time during 
2008–16 and all sites that met inclusion criteria for the 
impact analysis (described below). We report the number 
of reporting countries, sites, and siteyears; number of 
Gavieligible countries; number of acute gastroenteritis 
cases; and proportion of cases positive for rotavirus. 
A country was classified as Gavi eligible if it had ever 
met eligibility criteria during the surveillance period.


To accurately assess vaccine impact, the seasonal 
nature of rotavirus disease in many parts of the world25 
has to be taken into account: continuous surveillance 
throughout the year is necessary to capture complete 
seasons and limit potential bias from enrolment of 
partial seasons. For this reason, sites were included in 
the vaccine impact analysis only if they enrolled children 
and tested specimens every month of a calendar year 
with at least 100 specimens tested in that year. Individual 
surveillance sites could drop in and out of the analysis 
over the course of the 9year surveillance period 
depending on their meeting of the annual inclusion 
criteria. Within the analysis, sites were characterised as 
prevaccine or postvaccine for each year on the basis of 
the year of rotavirus vaccine introduction in their country. 
The year of introduction was ascertained from WHO, 
PATH, and Gavi websites. In our analysis, the year 
variable did not refer to calendar year but indicated the 
number of years before or after vaccine introduction: the 
year of introduction was year 0, with prevaccine years 
given negative values and postvaccine years given 


See Online for appendix


Figure 1: Countries participating in the GRSN
The map shows all countries that participated in 2016 and those that only participated during any of the years 2008–15, separately. Not applicable refers to disputed 
areas. GRSN=Global Rotavirus Surveillance Network.


Countries actively participating in 2016
Countries that participated prior to 2016
Countries not in the GRSN
Not applicable
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positive values. The year of vaccine introduction was 
included in the prevaccine period (ie, year ≤0) because 
coverage in the under5 population would have been low 
during this year. Among included sites, the annual 
proportion of children admitted to hospital with acute 
gastroenteritis who were found positive for rotavirus was 


calculated by site and the mean proportion across sites 
was calculated and reported by region. We also report the 
annual median proportion of hospitalised children 
positive for rotavirus for sites in countries with and 
without routine rota virus vaccine use. For countries 
without routine rotavirus vaccine use, this included both 
sites that had not introduced rotavirus vaccine in the 
national immunisation programme as well as the pre
vaccine introduction years in sites that had introduced 
rotavirus vaccine. The mean proportion of children with 
acute gastroenteritis who were positive for rotavirus in 
the prevaccine period was compared with that of the 
postvaccine period, globally and regionally, and the 
relative reduction in the proportion with rotavirus 
gastroenteritis is reported with 95% CIs. Relative 
reductions in the proportion of children with rotavirus 
gastroenteritis in sites with both prevaccine and post
vaccine data were also reported by Gavi eligibility status 
for the regions that had this data available.


Finally, we analysed the age distribution of rotavirus 
positive cases after vaccine introduction: we present the 
age distribution of children with rotavirus gastroenteritis 
for whom age or date of birth was available for countries 
in the periods before and after introduction of rota
virus vaccine and compare proportions of individual age 
groups in these periods.


We used the Wilcoxon ranksum test to compare 
median ages and the χ² test to compare proportions 
throughout our analyses. p values smaller than 0·05 
were considered statistically significant. We used SAS 9.4, 
Microsoft Excel 2016, and R version 3.5.1 for our analyses.


Sensitivity analyses
We did three sensitivity analyses on vaccine impact. The 
first analysis aimed to account for the fact that the routine 
surveillance sites included in the main vaccine impact 
analysis could drop in and out of the analysis if they did 
not meet the site inclusion for a particular year. Data 
were analysed from sites that had enrolled children and 
tested their specimens in at least 1 prevaccine and 
1 postvaccine year. In addition to comparing proportions 
before and after vaccine introduction, we did an 
interrupted timeseries analysis using Poisson regression 
techniques to compare with our impact findings. Among 
countries with both prevaccine and postvaccine data, a 
generalised linear model was fit assuming the annual 
number of hospital admissions for rotavirus gastro
enteritis followed a negative binomial distribution and 
we used the log of the total number of children tested as 
the offset term. The covariates were region, country, pre
vaccine and postvaccine status, the number of years 
since vaccine introduction, the number of siteyears, and 
Gavi eligibility status. In a second model, we did not 
include the number of years since vaccine introduction 
(ie, we considered the entire prevaccine and postvaccine 
periods as a whole) but otherwise had the same terms in 
the model. For both models, we report the proportion 


Figure 2: Data selection for analysis of global impact of rotavirus vaccine on acute gastroenteritis 
hospitalisations among children younger than 5 years of age enrolled in the GRSN, 2008–16
Sites could be excluded for more than one reason. GRSN=Global Rotavirus Surveillance Network.


Main analysis
24 222 cases from 264 sites excluded because sites 


assessed <100 specimens per year                  
73 129 cases from 303 sites excluded because sites 


collected data for <12 months per year


Sensitivity analysis 3
17 947 cases from 252 sites excluded because sites 


assessed <80 specimens per year
33 447 cases from 285 sites excluded because sites


collected data for <11 months per year


2776 cases without acute gastroenteritis


Sensitivity analysis 3 
Children from GRSN sites with 
≥11 months of enrolment and 
≥80 specimens tested per year


351 854 cases
72 countries


229 sites 


Main analysis 
Children from GRSN sites with 
≥12 months of enrolment and 
≥100 specimens tested per year


305 789 cases
69 countries


198 sites


Children enrolled with acute 
gastroenteritis


403 140 cases 
82 countries


349 sites


Children younger than 5 years 
enrolled in the GRSN


405 916 cases 
82 countries


350 sites


Sensitivity analysis 1
Children from GRSN sites 
reporting in both pre-vaccine 
and post-vaccine periods


152 968 cases
22 countries
69 sites


Sensitivity analysis 2 
Children in countries with 
rotavirus vaccine introduced and 
≥60% coverage


183 535 cases
41 countries


124 sites


Sensitivity analysis 1
152 821 cases excluded


111 773 with pre-vaccine data only 
41 048 with post-vaccine data only


Sensitivity analysis 2
122 254 cases excluded


21 637 with vaccine coverage <60%
100 617 without vaccine introduction
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change in cases of acute gastroenteritis found positive for 
rotavirus with 95% CIs.


We also did two sensitivity analyses on vaccine impact 
in which the proportions of children hospitalised who 
tested positive for rotavirus gastroenteritis were compared 
in the prevaccine and postvaccine periods for different 
subgroups. The first subgroup analysis accounted for the 
fact that rotavirus vaccine impact on hospital admissions 
for rotavirus gastroenteritis might be tempered in 
countries with low rotavirus vaccine coverage. For this 
subgroup, the postvaccine period was restricted to 
countries that had attained fulldose rotavirus vaccine 
coverage of at least 60% based on WHO/UNICEF 
national estimates.26 This cutoff was chosen because it 
was the coverage level at which impact was first noted in 
the USA.27 The second subgroup analysis accounted for 
smaller sites with lower enrolment. For this subgroup, 
the inclusion criteria were relaxed and sites that had 
enrolled children and tested specimens for at least 
11 months of a calendar year and collected and tested at 
least 80 specimens in a year were included. We were not 
able to combine the criteria for the sensitivity analyses 
into one analysis as the sample size would have been too 
small.


Role of the funding source
Funding for the GRSN is provided by Gavi. Gavi had 
no role in the study design, collection, analysis, or 
interpretation of the data. The corresponding author 
(NA) had full access to the data and took the decision to 
submit for publication, with agreement from all 
coauthors.


Results
Globally, 405 916 children younger than 5 years enrolled in 
350 surveillance sites in 82 countries from all six WHO 
regions were reported to the GRSN during 2008–16 
(figures 1, 2). Of these children, 403 140 (99·3%) from 
349 sites met the acute gastroenteritis case definition 


and were included in the descriptive analysis (table 1). 
132 736 (32·9%) of these children had rotavirus gastro
enteritis. Of the reported cases included in the descriptive 
analysis, 305 789 (75·9%) met inclusion criteria for 
the main impact analysis. The proportion of siteyears 
contributed by each WHO region to the main impact 
analysis, in descending order of contribution, were the 
Region of the Americas (30·3%), the African Region 
(24·0%), and the Eastern Mediterranean Region (18·1%), 
with the European Region (12·1%), Western Pacific 
Region (11·9%), and SouthEast Asia Region (3·6%) 
contributing smaller proportions (table 1). Among the 
151 sites (905 siteyears) excluded from the main analysis, 
the highest proportion of siteyears were also contributed 
by the Region of the Americas (36·0%, 326 siteyears) and 


All sites Sites meeting inclusion criteria*


Site-years† Countries 
(number 
Gavi eligible‡)


Sites 
(number 
Gavi eligible)


Participants 
tested


Positive for 
rotavirus


Site-years† Countries 
(number 
Gavi eligible‡)


Sites 
(number 
Gavi eligible)


Participants 
tested


Positive for 
rotavirus


African Region 373 31 (27) 82 (74) 84 108 30 676 (36·5%) 141 24 (22) 48 (43) 56 301 19 318 (34·3%)


Region of the Americas 504 19 (4) 111 (23) 87 501 22 389 (25·6%) 178 14 (3) 65 (20) 60 433 15 466 (25·6%)


Eastern Mediterranean 
Region


347 13 (4) 94 (22) 78 787 27 454 (34·8%) 106 12 (4) 35 (17) 56 530 18 493 (32·7%)


European Region 87 7 (7) 17 (17) 96 411 26 831 (27·8%) 71 7 (7) 16 (16) 87 561 23 727 (27·1%)


South-East Asia Region 65 4 (4) 18 (18) 13 126 6674 (50·8%) 21 4 (4) 11 (11) 9231 3359 (36·4%)


Western Pacific Region 116 8 (6) 27 (19) 43 207 18 712 (43·3%) 70 8 (6) 23 (16) 35 733 15 835 (44·3%)


All regions 1492 82 (52) 349 (173) 403 140 132 736 (32·9%) 587 69 (46) 198 (123) 305 789 96 198 (31·5%)


*Inclusion criteria were sites enrolling, collecting, and testing ≥100 specimens per year for 12 months per year. †Site-years are the cumulative total number of years contributed by sites during the surveillance 
period. ‡Countries were classified as Gavi eligible if they had ever qualified for Gavi funding during the surveillance period.


Table 1: Description of hospital admissions for acute gastroenteritis among children aged 0–59 months by WHO region from all sites and sites meeting inclusion criteria, Global Rotavirus 
Surveillance Network, 2008–16


Figure 3: Rotavirus positivity in countries without rotavirus vaccine, 2008–16
Pre-vaccine data from countries that have introduced rotavirus vaccines as well as data from countries that have 
not yet introduced rotavirus vaccines. Data are from all sites in countries meeting inclusion criteria and reporting 
to the Global Rotavirus Surveillance Network. Boxplots depict median, 25th, and 75th percentile values. Whiskers 
denote variability beyond these upper and lower quartiles, with individual dots representing outliers.
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the African Region (25·6%, 232 siteyears) and Eastern 
Mediterranean Region (26·6%, 241 siteyears); however, 
the European Region’s contribution decreased to 1·8% 
(16 siteyears) and Western Pacific Region’s contribution 
decreased to 5·1% (46 siteyears). The proportion of site
years excluded from the main analysis from the SouthEast 
Asia Region (4·9%, 44 siteyears) was similar to that for 
the included siteyears. Of cases meeting the inclusion 
criteria, 31·5% tested positive for rotavirus gastroenteritis, 
with variation by region from 25·6% to 44·3% (table 1). 
123 (62%) of 198 sites in the impact analysis were from 
46 Gavieligible countries.


In countries that had not introduced rotavirus vaccine 
(ie, using data from countries that have not introduced 
the vaccine and data from the prerotavirus vaccine 
period in countries that have introduced the vaccine), the 
median annual proportion of acute gastroenteritis cases 
positive for rotavirus remained stable over time globally, 
at around 40% (figure 3). When assessed regionally, a 
similar trend was seen in the SouthEast Asia Region and 
the Western Pacific Region, who only reported pre
vaccine data to the GRSN (data not shown).


In countries where rotavirus vaccines have been 
introduced into the national immunisation programme, 
the average proportion of acute gastroenteritis cases 
positive for rotavirus decreased in all regions after routine 
rotavirus vaccine introduction compared with the pre
vaccine era (table 2). Globally, there was a 39·6% (95% CI 
35·4–43·8) relative reduction in the proportion of hos
pitalised children found positive for rotavirus; regional 
relative reductions ranged from 26·4% (15·0–37·8) in the 
Eastern Mediterranean Region to 55·2% (43·0–67·4) 
in the European Region (table 2; figures 4, 5). These 


reductions were sustained in nine countries (which 
contributed up to 31 sites), all in the Region of the 
Americas, for 6–10 years after rotavirus vaccine 
introduction (figures 4, 5). The European Region 
documented the largest percentage decrease in rotavirus 
positivity after vaccine introduction (table 2).


Two regions, the African Region and the Region of the 
Americas, had prevaccine and postvaccine data available 
from sites in both Gavieligible and Gaviineligible 
countries. When analysis was restricted to these regions 
and stratified by Gavi eligibility, the proportion of children 
hospitalised who were positive for rotavirus in these 
two regions combined declined by 35·1% (95% CI 
28·9–41·2) in Gavieligible sites, from 38·6% in the 
prevaccine period to 25·0% in the postvaccine period 
(p<0·0001). By contrast, there was a 41·5% (95% CI 
29·0–54·1) relative reduction in rotavirus gastroenteritis 
hospitalisations in Gaviineligible sites, from 35·9% in 
the prevaccine period to 21·0% in the postvaccine period 
(p<0·0001). When comparing the mean percentage 
change among Gavieligible countries with that for Gavi
ineligible countries, these confidence limits overlapped.


In our first sensitivity analysis, considering sites that 
met the inclusion criteria and contributed data in both the 
prevaccine and postvaccine periods, similar reductions 
were seen in the proportions of children hospitalised who 
had rotavirus gastroenteritis, with a 35·1% (95% CI 
28·8–41·3) relative reduction overall, ranging from 
23·5% (12·6–34·3) in the Eastern Mediterranean Region 
to 53·0% (39·8–66·3) in the European Region (table 2). 
A time series analysis confirmed these findings, with a 
26·9% (13·9–37·9) reduction in admissions for rotavirus 
gastroenteritis noted in the postvaccine period compared 


Figure 4: Rotavirus positivity in countries with rotavirus vaccine, 2008–16
Post-vaccine data are shown from countries that have introduced rotavirus vaccine. Year is calculated in reference to vaccine introduction year (year 0). Data are from 
all sites in countries meeting inclusion criteria and reporting to the Global Rotavirus Surveillance Network. Boxplots depict median, 25th, and 75th percentile values. 
Whiskers denote variability beyond these upper and lower quartiles, with individual dots representing outliers. 
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with the prevaccine period, when controlling for region, 
country, prevaccine and postvaccine status, siteyears, 
Gavi eligibility status, and the number of years since 
rotavirus vaccine introduction. When the number of 
years since rotavirus vaccine introduction were excluded 
from the model, we saw a 40·7% (33·9–46·7) reduction in 
admissions for rotavirus gastroenteritis. Similar reduc
tions in the proportion of children hospitalised with acute 
gastroenteritis positive for rotavirus were observed in the 
remaining sensitivity analyses (table 2).


Of the 132 736 reported cases of rotavirus gastroenteritis, 
age was reported in 86 434 (65·1%). There was variability 
in the proportion of of these cases contributed by each 
region, with fewer cases from the SouthEast Asia Region 


and the Region of the Americas. Among rotavirus 
gastroenteritis cases in the prevaccine period, the median 
age of rotavirus gastroenteritis cases was 12 months 
(IQR 7–20), whereas after vaccine introduction, the 
median age was 15 months (9–25; p<0·0001). These 
figures did not appreci ably change when the analysis was 
restricted to countries providing both prevaccine and 
postvaccine data (data not shown). In the prevaccine 
period, 17·8% of rotavirus gastroenteritis cases occurred 
in the 0–5month age group, 38·8% in the 6–11month 
age group, 29·7% in the 12–23month age group, 
and 13·7% in the 24–59month age group (figure 6). In 
the postvaccine period, the propor tion of rotavirus 
gastroenteritis cases occurring in the 0–5month age 


Figure 5: Rotavirus positivity in countries with rotavirus vaccine, by region, 2008–16
Year is calculated in reference to vaccine introduction year (year 0). Data are from sites in countries reporting to the Global Rotavirus Surveillance Network. Boxplots depict median, 25th, 
and 75th percentile values. Whiskers denote variability beyond these upper and lower quartiles, with individual dots representing outliers. *Two datapoints for pre-vaccine years −5 and −6 were 
removed from the figure for the European region given only one site contributed for each of these years.
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group decreased to 12·9% and that for 6–11month age 
group decreased to 31·9%, whereas the proportion 
increased for both the 12–23month age group (to 36·4%) 
and the 24–59month age group (to 18·8%; p<0·0001).


Discussion
Globally, rotavirus prevalence among children younger 
than 5 years of age admitted with acute gastroenteritis to 
hospitals or emergency units decreased by nearly 40% in 
countries after introduction of rotavirus vaccines into 
their national immunisation programmes, whereas no 
such reduction was observed in regions where it was 
not introduced. This decline is similar to the reduction 
of 38% reported in a recent global literature review.8 
Previous impact analyses have shown declines in 
rotavirus gastroenteritis hospitalisations of 43–70% in 
African,9,28,29 67–69% in European,10,11 59–81% in Latin 
American,30 and 40% in eastern Mediterranean31 coun
tries that have introduced rotavirus vaccines. In our 
study, the WHO European Region and the Region of the 
Americas similarly saw the greatest declines, which 
might be due to the higher vaccine effectiveness noted in 
these settings as compared with other regions.14 
Nevertheless, our data do not reach the magnitude of 
reduction seen in countryspecific analyses; this 
discrepancy might be due to vari ability in the number of 
GRSN sites that contributed to the analysis over time. 
Length of time reporting to the GRSN, measured as site
years of data, varied by region. Some regions contributed 
nearly equal numbers of siteyears in the prevaccine and 
postvaccine periods for some of the analyses, but one—
the Region of the Americas—contributed substantially 
more siteyears after rotavirus vaccine introduction 
owing to the early introduction of rotavirus vaccine in 
this region.32 Regardless, all regions showed a decline in 
prevalence in nearly all years during the postvaccine 
period. Nine countries showed sustained reductions for 
6–10 years (the endpoint of the surveillance period 
analysed) following rotavirus vaccine introduction. 
Analysis with further years of surveillance data will 
determine longer term trends in these declines.


Most (62%) sites were from lowerincome or middle
income settings, as defined by their Gavi eligibility. When 
stratifying the vaccine impact analysis by Gavi eligibility, 
we observed significant reductions in the proportion of 
children admitted to hospital with acute gastroenteritis 
who were positive for rotavirus in both eligible and 
ineligible countries, although Gaviineligible countries 
had slightly higher reductions in rotavirus positivity. This 
decline among Gaviineligible countries might result 
from the higher vaccine efficacy and effectiveness reported 
in highincome versus lowerincome settings.33 As 
expected, in countries and regions that had not introduced 
rotavirus vaccine during the surveillance period analysed, 
we found a stable burden of rotavirus disease.


Reported vaccination coverage has increased steadily in 
most countries that have introduced rotavirus vaccines 


into their national immunisation programmes.26 Coun
tries with low rotavirus vaccine coverage would not be 
expected to have substantial reductions in admissions 
for rotavirus gastroenteritis, and our second sensitivity 
analysis applied the most stringent criteria to the GRSN 
population, taking into account only cases enrolled at sites 
with continuous enrolment and national rotavirus vaccine 
coverage of 60% or more in the postvaccine introduction 
period. This analysis showed a similar overall reduction of 
nearly 40%, with greater reductions in some regions 
similar to the main analysis. This suggests two points: 
first, given that only four datapoints were excluded for not 
achieving this coverage cutoff, this is an indication of 
strong immunisation programmes in countries once 
rotavirus vaccine is introduced because the majority 
achieve coverage greater than 60%. Second, similar to the 
USA, where a reduction in admissions for rotavirus 
gastroenteritis was seen at around 60% coverage, even 
moderate coverage would expect to yield a significant 
decrease in rotavirus gastroenteritis hospitalisations. This 
could have a profound impact on use of medical facilities 
and associated costs.


The age distribution of rotavirus infection shifted 
slightly upwards in the postvaccine period. This shift has 
been described in countries with established rotavirus 
vaccine programmes. In Rwanda, the cumulative age dis
tribution of rotavirus gastroenteritis cases showed a 
rightwards shift, with 56% of rotavirus gastroenteritis 
hospital admissions occurring among infants in the pre
vaccine period compared with 31% after rotavirus vaccine 
introduction.29 Similarly, in Bolivia, there was a decrease 


Figure 6: Age distribution of children positive for rotavirus in countries with 
and without rotavirus vaccine introduction reporting to the Global 
Rotavirus Surveillance Network, 2008–16
Countries with rotavirus vaccine comprise cases of rotavirus gastroenteritis from 
all countries that have introduced a rotavirus vaccine. Countries without 
rotavirus vaccine comprise cases of rotavirus gastroenteritis from countries that 
have not introduced a rotavirus vaccine and cases that occurred before 
introduction of the vaccine in those countries that have introduced a vaccine.
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in the proportion of rotavirus gastroenteritis cases 
occurring by 12 months of age, from 67% in the pre
vaccine period to 55% in the postvaccine period.34 This 
was also seen in Malawi35 and in Brazil; data from the 
latter show the mean age of rotavirus infection increased 
by more than 7 months after rotavirus vaccine intro
duction.36 Whether this shift in the proportion of rotavirus 
gastroenteritis cases to older ages is a reflection of 
improved protection shortly after vaccination, whether 
this shift will diminish over time as all cohorts up to 
5 years of age are vaccinated, or whether the absolute 
number of rotavirus gastroenteritis cases will change all 
remain to be seen. Additionally, there might be differential 
enrolment practices by age between prevaccine and post
vaccine countries that would affect this age distribution; 
this would need further study.


Our analysis is subject to several limitations. First, sites 
included in the impact analysis dropped in and out of the 
analysis over time as they succeeded or failed to meet the 
analytical inclusion criteria of enrolment and testing of 
children every month of a calendar year with at least 
100 specimens per year. As such, the same sites and 
countries were not always included in both prevaccine 
and postvaccine periods. We did a separate analysis with 
countries that had both prevaccine and postvaccine data 
available and findings were similar.


Second, owing to the ecological design of this analysis, 
we were unable to determine the vaccination status of 
individual children and we classified our study population 
as prevaccine or postvaccine based on rotavirus vaccine 
availability in the country’s national immunisation 
programme. In postvaccine periods, we assumed that 
coverage rates at the sentinel sites were equivalent to 
WHO/UNICEF national coverage estimates. In pre
vaccine periods, we were unable to account for children 
who might have received rotavirus vaccine in the private 
sector or in another country. We classified the year of 
vaccine introduction as part of the prevaccine period, 
which provided a more conservative estimate of rotavirus 
vaccine impact than if we had included it in the post
rotavirus vaccine period. This is because as rotavirus 
vaccine was introduced in a country and uptake steadily 
increased, the proportion of acute gastroenteritis cases 
due to rotavirus would be expected to decrease; this 
might have resulted in a larger reduction if rotavirus 
vaccine was introduced early in the year, and a high 
coverage was reached, whereas it would be smaller if 
rotavirus vaccine was introduced towards the end of the 
year and coverage levels were modest. Either way, our 
classification of the prevaccine and postvaccine periods 
might have led to an underestimate of the true impact. 
Our estimates of rotavirus vaccine impact might also 
have been reduced in countries with low coverage 
in their national immunisation programmes or high 
coverage through the private market. We addressed the 
effect of countries with low rotavirus vaccine coverage 
with the second sensitivity analysis, where the study 


population was restricted to children from countries with 
annual rotavirus vaccine coverage of at least 60%, and 
found similar reductions as in the main analysis.


Third, although 198 of the 349 sites that participated in 
the GRSN during the surveillance period fulfilled criteria 
for inclusion into our impact analysis, 151 sites did not. 
The relative proportion of siteyears contributed by region 
to the main analysis was similar to those excluded from 
the analysis, with the exception of the European Region 
and the Western Pacific Region. Both of these regions 
had smaller proportions of excluded siteyears than 
proportions of siteyears included in the main analysis. 
Any exclusion of siteyears highlights the need to 
encourage highquality surveillance year round.


Finally, we were unable to measure the impact of 
rotavirus vaccine on mortality through our data. Too few 
deaths were reported in the GRSN sites, for reasons that 
probably vary by country, and diarrhoea deaths often occur 
in the community in lowerresource settings, which 
necessitates doing communitybased studies37 or relying 
on modelling activities to estimate the global impact of 
rotavirus vaccine on mortality.38 Despite these limitations, 
we were able to show significant, consistent reductions 
in hospital admissions for acute gastroenteritis due to 
rotavirus in all subgroups. These findings, derived from 
our cohort of more than 400 000 children who were 
enrolled and tested by systematic, standardised methods, 
provide strong evidence for the impact of rotavirus vaccine 
in countries that have introduced them.


In conclusion, rotavirus vaccine introduction was 
followed by significant declines globally in the proportion 
of acute gastroenteritis cases caused by rotavirus among 
children younger than 5 years of age in sites reporting to 
the GRSN. This analysis highlights the importance 
of continuous, systematic surveillance in all regions for 
monitoring disease burden and documenting rotavirus 
vaccine impact. Our findings should encourage considera
tion of rotavirus vaccine introduction in countries that 
have not yet introduced the vaccine. Several countries 
in Africa and southeast Asia have introduced rotavirus 
vaccine after the surveillance period reported in this 
analysis, and other countries are planning to intro duce the 
vaccine in the near future. As countries with high rotavirus 
gastroenteritis burden introduce rotavirus vaccines, high
quality, routine surveillance will continue to play a key 
role in showing the changing epidemiology of rotavirus 
gastroenteritis as well as the beneficial impact of rotavirus 
vaccine worldwide.39
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Real-world effectiveness of rotavirus vaccines, 2006–19: 
a literature review and meta-analysis
Eleanor Burnett, Umesh D Parashar, Jacqueline E Tate


Summary
Background Since licensure in 2006, rotavirus vaccines have been introduced in more than 100 countries. The efficacy 
of rotavirus vaccines is variable in settings with different child mortality levels. We did an updated review of the 
published literature to assess the real-world effectiveness of rotavirus vaccines in a range of settings.


Methods In this literature review and meta-analysis, we included observational, post-licensure studies of rotavirus 
vaccines, published from Jan 1, 2006, to Dec 31, 2019, in English, with laboratory-confirmed rotavirus as the endpoint. 
In addition to product-specific results for Rotarix (GlaxoSmithKline Biologicals, Rixensart, Belgium) or RotaTeq 
(Merck, West Point, PA, USA), we included Rotarix and RotaTeq mixed series, and non-product-specific vaccine 
effectiveness estimates from countries where Rotarix and RotaTeq are both available. Studies of other infant rotavirus 
vaccines were excluded because little or no post-licensure data were available. We fitted random-effects regression 
models to estimate vaccine effectiveness among children younger than 12 months and aged 12–23 months. On the 
basis of 2017 UNICEF mortality estimates for children younger than 5 years, countries were stratified as having low 
(lowest quartile), medium (second quartile), or high mortality (third and fourth quartiles).


Findings We identified and screened 1703 articles, of which 60 studies from 32 countries were included. 31 studies 
were from countries with low child mortality, eight were from medium-mortality countries, and 21 were from high-
mortality countries. Rotarix vaccine effectiveness against laboratory-confirmed rotavirus among children younger 
than 12 months old was 86% (95% CI 81–90) in low-mortality countries, 77% (66–85) in medium-mortality countries, 
and 63% (54–70) in high-mortality countries. Rotarix vaccine effectiveness among children aged 12–23 months was 
86% (81–90) in low-mortality countries, 54% (23–73) in medium-mortality countries, and 58% (38–72) in high-
mortality countries. RotaTeq vaccine effectiveness among children younger than 12 months was 86% (76–92) in low-
mortality countries and 66% (51–76) in high-mortality countries. RotaTeq vaccine effectiveness among children aged 
12–23 months was 84% (79–89) in low-mortality countries. There was no substantial heterogeneity (I² range: 0–36%). 
Median vaccine effectiveness in low-mortality countries was similar for Rotarix (83%; IQR 78–91), RotaTeq (85%; 
81–92), mixed series (86%; 70–91), and non-product-specific (89%; 75–91) vaccination.


Interpretation Rotavirus vaccines were effective in preventing rotavirus diarrhoea, with higher performance in 
countries with lower child mortality.


Funding None.


Copyright © 2020 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY 4.0 license.


Introduction
Rotavirus is the leading cause of paediatric diarrhoea 
deaths worldwide.1 In 2009, WHO recommended that all 
countries include a live oral rotavirus vaccine in their 
routine infant immunisation programmes and more 
than 100 countries have introduced rotavirus vaccines to 
date.2,3 Countries using rotavirus vaccine have seen a 
40% decrease in the proportion of hospital admissions 
due to rotavirus among children younger than 5 years 
old and globally, annual rotavirus diarrhoea deaths 
have decreased by 25%.1,4,5 However, the magnitude of 
these reductions varies by socioeconomic status. Clinical 
trials and previous summaries of the published data 
have identified a gradient in Rotarix (GlaxoSmithKline 
Biologicals, Rixensart, Belgium) and RotaTeq (Merck, 
West Point, PA, USA) vaccine performance by countries’ 
child mortality, with high efficacy and effectiveness in 


settings with low child mortality and more modest 
performance in settings with high child mortality.6–13


Given the variable efficacy and impact of rotavirus 
vaccines in settings with different child mortality levels, 
examining post-licensure effectiveness in a range of 
settings is important. This review of the published litera-
ture summarises real-world effectiveness of rotavirus 
vaccines against rotavirus hospitalisations among 
children younger than 5 years old and is an update of a 
previous review.6 Since the previous compilation of 
rotavirus vaccine effectiveness data published in 2017, 
more than 20 countries have introduced a rotavirus 
vaccine and 17 additional articles estimating vaccine 
effectiveness have been published. In particular, 
seven articles have been published from countries with 
high child mortality, where performance of rotavirus 
vaccines has been most variable. This review also presents 
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summary vaccine effectiveness estimates by age group 
and relative differences in vaccine effectiveness between 
complete number of doses received and partial series.


Methods
Search strategy and selection criteria
For this literature review and meta-analysis, we searched 
PubMed using the terms “rotavirus” and “vacc*” 
and “eff*” for articles published from Jan 1, 2006, to 
Dec 31, 2019, in countries where Rotarix or RotaTeq are 
routinely administered. Other infant rotavirus vaccines 
(Rotasiil, ROTAVAC, and Rotavin) were excluded 
because no post-licensure data were available. Lanzhou 
lamb rotavirus vaccine was not reviewed as it is only 
licensed and used in China and few post-licensure 
studies have been done. The review process is described 
in detail in the appendix (p 1). Original data from 
observational, post-licensure studies published in 
English were included in this analysis. We excluded 
articles that did not have a health-care system contact 
(inpatient, emergency department, or outpatient visit) 
due to having laboratory-confirmed rotavirus diarrhoea 
as the endpoint, articles that used an alternative design 
(ie, the screening method14), and articles that did not 
specify doses of vaccine. The screening method 
calculates vaccine effectiveness using the vaccine 
coverage of the source population instead of a control 
group. In addition to articles with results for one vaccine 
product, we included articles that reported three-dose 
Rotarix and RotaTeq mixed series and non-product-
specific vaccine effective ness estimates from countries 
where Rotarix and RotaTeq are both available. The non-
product-specific estimates might include only single 
products or single products with mixed series, depending 
on the study protocols and recommendations in the 
study settings. If more than one article presented results 
from the same dataset, all articles that included unique 
datapoints by years, vaccine, age group, or number of 


doses were included. In situations in which the findings 
in one article were a subset of findings from another 
article (eg, years of enrolment or study sites), only the 
most comprehensive article was included. Some articles 
presented stratified vaccine effectiveness estimates for 
multiple clinical setting endpoints or from multiple 
control groups. We included one vaccine effectiveness 
estimate from an article per analysis; inpatient and 
emergency department cases and rotavirus negative 
controls were prioritised as these were the most common 
and optimised sample size. The meta-analysis was 
limited to Rotarix and RotaTeq product-specific vaccine 
effectiveness estimates among children younger than 
12 months and 12–23 months of age.


We abstracted overall vaccine effectiveness; stratified 
vaccine effectiveness estimates by age group and number 
of doses; attributes of the studies, such as study setting, 
control group, enrolment criteria, and sample size; and 
quality measures, such as vaccination card capture and 
stool collection rate, into an Epi Info database (version 7).


Data analysis
Descriptive statistics and percentages were calculated for 
the article attributes. Countries were categorised into three 
strata on the basis of their 2017 overall mortality estimates 
for children younger than 5 years from UNICEF:15 lowest 
quartile (hereafter referred to as low mortality; corres-
ponding to <7·4 deaths per 100 000 population); second 
quartile (medium mortality; 7·4 to <16·7 deaths per 
100 000); and the third and fourth quartiles (high mortality; 
≥16·7 deaths per 100 000). Taiwan and Hong Kong were 
categorised as low mortality on the basis of governmental 
data.16,17 We fitted random-effects regression models to 
estimate the odds ratio (OR) for the association between 
vaccination with Rotarix and RotaTeq and laboratory-
confirmed cases hospitalised with rota virus diarrhoea 
compared with controls among children younger than 
12 months and aged 12–23 months. Vaccine effectiveness 


Research in context


Evidence before this study
Live, oral rotavirus vaccines are effective in preventing 
hospitalisations due to rotavirus diarrhoea in infants and young 
children globally. Clinical trials and observational studies of 
rotavirus vaccine performance have documented a gradient in 
efficacy, effectiveness, and impact by countries’ child mortality 
rates. We searched PubMed for English language studies of 
rotavirus vaccine performance after licensure published from 
Jan 1, 2006, to Dec 31, 2019, using the terms “rotavirus” and 
“vacc*” and ”eff*”. This literature review builds on a previous 
review of rotavirus vaccine effectiveness published in 2017.


Added value of this study
This study updates our earlier literature review and meta-
analysis of worldwide rotavirus vaccine performance, with 


17 new articles. We also include summaries of new data 
points: effectiveness of mixed vaccine product series and 
non-product-specific series, as well as rotavirus vaccine 
effectiveness among children younger than 12 months and 
12–23 months old.


Implications of all the available evidence
Full series vaccination with rotavirus vaccines is effective in 
preventing laboratory-confirmed rotavirus diarrhoea globally. 
Our findings align with previous evaluations and could help 
decision makers in countries that are yet to introduce 
rotavirus vaccine into their national immunisation 
programmes.


See Online for appendix
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was calculated from the OR with the formula: (1 – OR) × 100. 
Heterogeneity was assessed with the Q and I² statistics. 
Setting and control group were considered as potential 
covariates for meta-regression analyses. Additionally, we 
calculated medians and IQRs to summarise the overall 
vaccine effectiveness by vaccine (Rotarix, RotaTeq, mixed 
series, and non-product-specific) and relative differences 
in vaccine effectiveness between the full number of 
recommended doses in a vaccination series and partial 
vaccination. We defined partially complete vaccination 
series as one dose of either Rotarix or RotaTeq or two doses 
of RotaTeq and compared with the vaccine effectiveness of 
the manu facturers’ recommended two doses of Rotarix 
and three doses of RotaTeq.8,18 Publication bias was 
assessed using funnel plots of the standard error, sampling 
variance, and the inverse of the standard error and 
sampling variance. Analyses were done with SAS v9.4 and 
R v3.6.1 using the metafor package.19


Role of the funding source 
There was no funding source for this study. The 
corresponding author had full access to all the data in the 
study and had final responsibility for the decision to 
submit for publication.


Results
For this literature review, we identified and screened 
1703 articles; 1586 were not relevant to the research 
question based on title and were excluded (appendix p 1). 
Abstracts were reviewed for the remaining 117 articles. 
90 articles were read in full, of which 24 were excluded 
because they did not meet our methodological inclusion 
criteria and six were excluded because they presented 
findings from datasets duplicated by other articles. In total, 
60 studies were included from 32 countries (appendix p 1); 


the countries represented and the corresponding child 
mortality strata are presented in figure 1. 31 studies were 
from low-mortality countries, eight were from medium-
mortality countries, and 21 were from high-mortality 
countries (appendix p 2). No publication bias was detected 
(appendix p 3).


Figure 1: Countries (n=32) with available rotavirus vaccine effectiveness data, 2006–19


Figure 2: Rotavirus vaccine effectiveness estimates by vaccine type and child mortality stratum
Data are presented as medians with IQRs. Circles indicate outliers.
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The median year of publication was 2016 
(IQR 2013–2017), ranging from 2014 in the medium-
mortality stratum to 2016 in the high-mortality stratum 


(appendix p 2). Most articles presented vaccine 
effectiveness estimates for Rotarix (37 articles, 62%) or 
RotaTeq (26, 43%); however, 14 articles (23%) presented 


Figure 3: Random-effects model of Rotarix vaccine effectiveness against laboratory-confirmed rotavirus
Data are presented by child mortality stratum and age group. NA=not available.


Year Country Cases Controls Vaccine effectiveness, %
(95% CI)


Low child mortality, <12 months
Fathima et al20


Maguire et al21


Braeckman et al22


Cortese et al23


Payne et al24


Walker et al25


Total
Test for interaction: p=0·90
I²=0·0%
Low child mortality, 12 to 23 months
Araki et al26


Cortese et al23


Payne et al27


Payne et al28


Total
Test for interaction: p=0·84
I²=0·0%
Medium child mortality, <12 months
Sahakyan et al29


Correia et al30


Justino et al31


Cotes-Cantillo et al32


de Palma et al33


Gheorghita et al34
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Sahakyan et al29
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non-product-specific results and three (5%) presented 
results for a mixed series. Study setting, a possible 
indicator of severity, also varied by mortality stratum. 
Most studies (48, 80%) in all mortality strata used 
rotavirus-negative controls.


In studies of Rotarix, the median overall vaccine 
effectiveness against laboratory-confirmed rotavirus 
diarrhoea in any age group was 83% (IQR 78–91) in 
low-mortality countries, 67% (40–75) in medium-mortality 
countries, and 58% (54–64) in high-mortality countries 
(figure 2). In studies of RotaTeq, the median overall vaccine 
effectiveness was 85% (81–92) in low-mortality countries 
and 45% (44–57) in high-mortality countries. No studies of 
RotaTeq in medium-mortality countries were included in 
the analysis. The median overall vaccine effectiveness in 
low-mortality countries was similar for Rotarix, RotaTeq, 
mixed series (86%; 70–91), and non-product-specific 
(89%; 75–91) vaccinations.


In low-mortality countries using Rotarix vaccine, the 
summary vaccine effectiveness against laboratory-
confirmed rotavirus diarrhoea estimated by the random-
effects model was 86% (95% CI 81–90) from six studies 
of children younger than 12 months and 87% (80–91) 


from four studies of children aged 12–23 months 
(figure 3). The point estimates in medium-mortality 
and high-mortality settings were lower than those in 
low-mortality settings. In medium-mortality countries, 
the summary vaccine effectiveness was 77% (66–85) 
from six studies of children younger than 12 months 
and 54% (23–73) from two studies of children aged 
12–23 months. In high-mortality countries, the summary 
vaccine effectiveness was 63% (54–70) from ten studies 
of children younger than 12 months and 58% (38–72) 
from five studies of children aged 12–23 months.


In low-mortality countries using RotaTeq vaccine, the 
summary vaccine effectiveness estimated by the 
random-effects model was 86% (95% CI 76–92) from 
seven studies of children younger than 12 months 
and 84% (79–89) from eight studies of children aged 
12–23 months (figure 4). Similar to Rotarix, the point 
estimate was higher in low-mortality settings than in 
high-mortality settings. In high-mortality countries, 
the summary vaccine effectiveness was 66% (51–76) 
from four studies of children younger than 12 months. 
There was not substantial heterogeneity in any of the 
random-effects models (I² range: 0–36%); study setting 


Figure 4: Random-effects model of RotaTeq vaccine effectiveness against laboratory-confirmed rotavirus
Data are presented by child mortality stratum and age group. NA=not available.
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and control group did not explain the remaining 
heterogeneity.


The median relative difference in vaccine effectiveness 
between one dose and three doses of RotaTeq was 17% 
(IQR 15 to 33) and between two doses and three doses of 
RotaTeq was 2% (–3 to 8) in the low-mortality stratum 
(figure 5). The median relative difference in vaccine 
effectiveness between one dose and two doses of Rotarix 
was 10% (–1 to 15) in the low-mortality stratum, 
24% (20 to 28) in the medium-mortality stratum, and 
30% (13 to 42) in the high-mortality stratum.


Discussion
In this review of 60 studies of rotavirus vaccine 
effectiveness under conditions of routine use in 


32 countries across a range of child mortality settings, 
we found that Rotarix and RotaTeq were both effective in 
preventing laboratory-confirmed rotavirus diarrhoea. 
Similar to previous assessments of rotavirus vaccine 
efficacy, effectiveness, and impact,6–13 we found a gradient 
in vaccine performance, with higher effectiveness in 
settings with lower child mortality. We found a 
23–47% relative difference in effectiveness between 
countries with low and high child mortality. This 
gradient was consistent when stratified by age group and 
in the overall analysis, in which the age distribution of 
cases and controls is unknown. The reasons for this 
difference in performance between mortality strata are 
unknown. However, concomitant administration with 
live oral polio vaccine, nutritional status, microbiome 
composition, and maternal antibodies have been 
suggested as possible factors in the performance 
gradient and offer potential strategies to improve modest 
vaccine performance.53


Previous evaluations have suggested a decline in 
vaccine effectiveness between the first and second years 
of life, particularly in countries with medium or high 
child mortality.6,7,13,54 Point estimates from our findings 
might indicate lower protection against rotavirus 
hospitalisations among children aged 12–23 months 
than among those younger than 12 months in the 
medium-mortality and high mortality strata, but the 
existing data are sparse in the older age group and 
the CIs are wide. Our findings do not indicate a 
difference in vaccine effectiveness between these two 
age groups in the low-mortality stratum. The reduced 
effectiveness in the second year of life might represent a 
true waning of vaccine-induced protective immunity 
over time. Evidence from two randomised controlled 
trials done in Bangladesh and Mali showed that a booster 
dose of Rotarix at 9 months of age increased the immune 
response.55,56 Alternatively, immunity from natural 
infection in unvaccinated children and vaccine-induced 
immunity might converge, lowering the calculated 
vaccine effectiveness against severe rota virus diarrhoea 
in medium-mortality and high-mortality settings, even 
though protection from vaccination is retained in the 
second year of life.57


The vaccine effectiveness against laboratory-
confirmed rotavirus diarrhoea for a completed series 
was higher than the vaccine effectiveness with one dose 
of Rotarix or RotaTeq. Comparing one and two doses of 
Rotarix, the median relative difference increased from 
the low-mortality stratum to the medium-mortality and 
high mortality strata; that is, the relative increase in 
protection with a second dose compared with the first 
dose was inverse to the difference in overall vaccine 
performance by mortality stratum. With lower overall 
vaccine effective ness, there is greater capacity to boost 
effectiveness in medium-mortality and high-mortality 
settings and a relative increase would be higher with a 
lower baseline vaccine effectiveness, even if the 


Figure 5: Comparison of vaccine effectiveness between partial series and full 
series
Data are presented by the number of doses, vaccine product, and child mortality 
stratum.
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absolute increases are equal. Nonetheless, this finding 
supports the importance of timely and complete 
vaccination, particularly in countries where the burden 
of rotavirus hospitalisations is highest in very young 
infants and in countries with medium and high child 
mortality. There was also a positive relative difference 
between one and three doses of RotaTeq in the low 
mortality stratum. As would be expected, the relative 
increase in protection from one to three doses was 
greater than that from two to three doses of RotaTeq. 
Few data were available for partial series of RotaTeq in 
the other mortality strata.


Complete vaccination with a single vaccine product or 
mixed vaccine series in the low-mortality stratum had 
similar vaccine effectiveness estimates. The protection 
against rotavirus diarrhoea provided by mixed vaccine 
series, and related guidance for policymakers and 
vaccinators, is increasingly relevant because two new 
Indian-made oral rotavirus vaccines, Rotasiil and 
ROTAVAC, are being widely used in India and were 
prequalified for global use in 2018.58 Countries that use 
multiple vaccine products concurrently, or that switch 
from Rotarix or RotaTeq to one of the Indian-made 
vaccines, will require data on the effectiveness of mixed 
vaccination series that may be administered in such 
situations.58,59 Furthermore, given that these situations 
are now arising regularly in medium-mortality and 
high-mortality settings, future evaluations should 
include mixed series vaccine effectiveness estimates 
whenever possible, because such data are still sparse at 
the global level.


This literature review and meta-analysis has several 
limitations. First, little evidence was available from 
countries in the medium-mortality stratum, because 
countries in this category often do not qualify for 
financial support from Gavi, the Vaccine Alliance, and 
have lagged behind low-mortality and high-mortality 
countries in adopting rotavirus vaccines. Second, new 
data on vaccine effectiveness by Vesikari score were 
insufficient to update the previous analysis of vaccine 
effectiveness by severity.6 Finally, we did not assess the 
quality of individual studies. Only 58% of articles 
reported the percentage of enrolled children who had a 
vaccine card or other documentation of their vaccination 
status reviewed and we are unable to comment on the 
percentage of eligible children in each study who 
provided a stool specimen because of inconsistencies in 
measurement and reporting. These data were inadequate 
to assess bias within studies.


In summary, we found that Rotarix and RotaTeq are 
effective in preventing hospitalisations due to rotavirus 
diarrhoea. Similar to previous assessments, we found a 
gradient in vaccine effectiveness between child mortality 
strata and between the first and second years of life, 
with greater higher effectiveness in settings with low 
child mortality and in children younger than 12 months, 
particularly in medium-mortality and high-mortality 


settings. The protection provided by mixed series was 
similar to that provided by a single vaccine product. As 
countries globally begin adopting the newly prequalified 
Indian-made rotavirus vaccines, evaluating their 
effective ness in routine programmatic use is a high 
priority, because available evidence is limited to small 
clinical trials primarily conducted in India.
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DEVELOPMENT OF THE IA2030 MONITORING, EVALUATION, AND ACTION AND OWNERSHIP AND 


ACCOUNTABILITY FRAMEWORKS  


Session type 


For ☐ information ☒ discussion ☐ decision


Purpose of session 


The session will centre on two key objectives: 
1. Share updates from the Immunization Agenda 2030 (IA2030) Monitoring & Evaluation Task Force and
IA2030 Core Team of partners, including:


· Proposed IA2030 Strategic Priority (SP) Objective indicators
· Proposed Impact Goal (IG) indicators
· Proposed options to set targets for IG and SP Objective indicators
· Emerging design options for the Ownership & Accountability (O&A) mechanism


2. Receive guidance from SAGE on:
· ME&A Framework architecture and target setting options
· Emerging O&A mechanism options


 Background description 


The World Health Assembly endorsed the Immunization Agenda 2030 in July 2020, based on a resolution co-
sponsored by Argentina, Australia, Canada, Eswatini, Ethiopia, Mozambique and the United States of 
America.  A Monitoring, Evaluation & Action (ME&A) Framework is being developed for IA2030 that is 
intended to define and empower actions needed by country, regional, and global-level stakeholders to 
achieve the IA2030 Vision, Impact, and Strategic Priority Goals and objectives. It is part of the wider IA2030 
Ownership & Accountability (O&A) mechanism.   


The ME&A Framework is being developed by a Taskforce in consultation with the seven IA2030 strategic 
priority content working groups, Core Team of global partners and a “Sounding Board” that includes 
representatives from countries, WHO Regional Offices, academia, SAGE, CSOs.  In-depth discussions with 
countries, to assess usefulness, actionability, and feasibility of proposed indicators will inform development 
of the Framework. 


IA2030 ME&A Framework indicators have been developed and are intended to provide performance and 
action data needed to drive ME&A reporting, feedback, and improvement cycles at all levels, from 
community/facility to global:   


Impact Goal (IG) indicators are designed to show progress to achieve IA2030 impact goals, and the 
contribution of immunization programmes to broader health agendas.  These indicators are intended 
to invite ownership of IA2030, to inspire stakeholders to engage in actions to achieve IG targets, and 
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to enable accountability through the IA2030 O&A mechanism.  Targets are proposed to be set at 
global level for all IG indicators; options for setting global targets for these indicators will be 
presented. 


Strategic Priority (SP) Objective indicators are designed to provide insights into root causes of success 
and failure of immunization programmes.  Reporting, analysis, and presentation of these indicators is 
intended to lead to recommendations for actions to continuously improve immunization programme 
quality. Targets are proposed to be set at global level for selected SP Objective indicators; options to 
set targets for these indicators will be presented.  


      
The O&A mechanism design process has included extensive consultations seeking feedback with teams 
of senior government, EPI, NITAG, academia, non-health, civil society and partner participants from 26 
low, middle- and high-income countries.  Early findings from the consultations will be presented as well 
as design considerations for development of the O&A mechanism, building on the lessons from GVAP, 
and tailored to advance progress to achieve the IA2030 Vision over the coming decade. 
 
In April 2020, presentations to SAGE highlighted lessons learned from GVAP and implications for IA2030 
monitoring & evaluation; the aims, principles and development process for the IA2030 ME&A Framework; 
and links of the Framework to the IA2030 O&A mechanism.  
  
This session will present an update of the IA2030 ME&A Framework development process and design 
considerations for the O&A mechanism. 
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Global Advisory Committee 
on Vaccine Safety, 
27–28 May 2020
The Global Advisory Committee on 
Vaccine Safety (GACVS), an independent 
expert clinical and scientific advisory 
body,1 provides WHO with scientifically 
rigorous advice on vaccine safety issues of 
potential global importance, provides 
scientific recommendations for policy-
making by WHO, the WHO Strategic Advi-
sory Group of Experts (SAGE) on immu-
nization, national governments and inter-
national organizations, recommends the 
creation of ad hoc task forces for method-
ological and empirical research into 
potential adverse events and prioritizes 
aspects of vaccine safety to be monitored 
during their use. The 42nd GACVS meet-
ing on 27–28 May 2020, held online, 
addressed pharmacovigilance prepared-
ness for the launch of the future COVID-19 
vaccines. A summary of the session and 
the recommendations and conclusions of 
the meeting are presented below.


WHO response to the COVID-19 
pandemic


Coordination of trials, research and 
development and the “ACT Accelerator”


WHO is coordinating global research on 
diagnostic tests, therapeutics and vaccines 
against the SARS-CoV-2 virus responsible 
for COVID-19 disease. The Department of 
Regulation and Prequalification at WHO 
headquarters collaborates with regulators 
worldwide and provides regular updates 
on regulation and a platform for rapid 
exchange of information to align regula-
tions and fast-track approval of clinical 
trials and marketing authorizations to 
ensure a swift response when a vaccine 
becomes available.


1 See No. 41, 1999, pp. 337–348.


Comité consultatif mondial 
pour la sécurité des vaccins, 
27-28 mai 2020
Le Comité consultatif mondial pour la sécurité 
des vaccins (GACVS), un organe consultatif 
indépendant composé d’experts cliniques et 
scientifiques,1 fournit à l’OMS des conseils 
d’une grande rigueur scientifique sur des 
problèmes de sécurité des vaccins susceptibles 
d’avoir une portée mondiale, fournit des recom-
mandations scientifiques pour l’élaboration de 
politiques par l’OMS, par le Groupe stratégique 
consultatif d’experts (SAGE) sur la vaccination 
de l’OMS, par les gouvernements nationaux et 
les organisations internationales, recommande 
la création de groupes de travail ad hoc pour 
la recherche méthodologique et empirique sur 
les manifestations indésirables potentielles et 
priorise les aspects de la sécurité des vaccins à 
surveiller pendant leur utilisation. La 
42e réunion du GACVS, qui s’est tenue en ligne 
les 27 et 28 mai 2020, a porté sur la préparation 
en vue de la pharmacovigilance à mettre en 
place pour le lancement de futurs vaccins 
contre la COVID-19. Un résumé de cette réunion 
et des recommandations et conclusions y affé-
rentes sont présentés ci-dessous.


Réponse de l’OMS à la pandémie 
de COVID-19


Coordination des essais, recherche- 
développement et dispositif pour  
accélérer l’accès aux outils de lutte contre 
la COVID-19 (Accélérateur ACT)
L’OMS coordonne la recherche mondiale sur 
les tests diagnostiques, les traitements et les 
vaccins contre le SARS-CoV-2 responsable de 
la COVID-19. Le Département de la réglemen-
tation et de la préqualification au Siège de 
l’OMS collabore avec les autorités de régle-
mentation du monde entier et fournit des 
mises à jour régulières sur la réglementation 
ainsi qu’une plateforme d’échange rapide d’in-
formations pour aligner les réglementations et 
accélérer l’approbation des essais cliniques et 
des autorisations de mise sur le marché afin 
de garantir une réponse rapide lorsqu’un 
vaccin devient disponible.


1 Voir No 41, 1999, pp. 337-348.
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The WHO “ACT Accelerator”, launched in April 2020, 
is intended as an end-to-end process for coordinating 
research and development (R&D) through to equitable 
access to the resulting products. It consists of 4 pillars 
and workstreams addressing vaccines (led jointly by 
WHO, the Coalition for Epidemic Preparedness Inno-
vations (CEPI) and Gavi, the Vaccine Alliance), thera-
peutics, diagnostics and a cross-cutting area provi-
sionally called “health systems strengthening”.


The Global Research and Innovation Forum (Geneva, 
11–12 February 2020) drew up a research plan and 
established 9 working groups in various areas of 
research, on which regulators are represented. In the 
area of vaccine development, the working groups 
comprise: reagents and immunoassays; animal models; 
vaccine R&D; target product profiles; and vaccine prior-
itization. The vaccine development community has 
responded rapidly with over 120 COVID-19 vaccine 
candidates (as at 27 May 2020) based on both traditional 
vaccine platforms and completely new ones, including 
DNA and mRNA. 


WHO has designed a protocol for a randomized 
controlled clinical trial in several countries for testing 
many different candidate vaccines against a placebo 
control. The trial will include vaccine safety, to which 
GACVS could usefully contribute. Regulators are 
included in designing the trial. WHO will also issue 
guidance on the operational criteria for and ethics of 
human challenge studies with SARS-CoV-2.


Modelling of COVID-19
The COVID-19 Multi-model Comparison Consortium 
compares forecasts from a number of modelling 
groups to advise policy-makers on interpretation of 
the models and their strengths and weaknesses. WHO 
and United Nations organizations are also harmonizing 
modelling to determine the impact of the COVID-19 
epidemic and control measures on other public health 
programmes. Preliminary mapping of collaborations 
among large modelling groups and countries with less 
modelling capacity is under way. As part of the “Soli-
darity III Trials” within the WHO R&D Blueprint, WHO 
partners are establishing a global open-source data-
base of public health and social measures, currently 
covering 189 countries.


Modelling tools such as the COVID-19 Scenario Analysis 
Tool developed by Imperial College London, United 
Kingdom, allow countries to make long-term projections 
of new cases, the numbers of patients who require hospi-
talization and/or critical care and the potential effects of 
different levels and durations of social intervention. 
Modelling is useful for understanding the impacts of 
social distancing, testing, contact tracing and household 
quarantine during a second wave of the COVID-19 
pandemic and understanding which interventions are 
most effective in reducing the reproduction (R) number. 
How the pandemic evolves will depend on population 
immunity, for which studies of seroprevalence should be 
conducted, and the potential role of seasonality. 


WHO provides a global platform for COVID-19 serology 
on 3 fronts. The Organization is working with a global 
network of laboratories and the Foundation for Innovative 
new Diagnostics (FIND) developing, evaluating and vali-


L’Accélérateur ACT de l’OMS, lancé en avril 2020, est conçu 
comme un processus bout en bout pour coordonner la 
recherche-développement jusqu’à parvenir à un accès équitable 
aux produits qui en résultent. Il est constitué de 4 piliers et 
axes de travail portant sur les vaccins (menés conjointement 
par l’OMS, la Coalition for Epidemic Preparedness Innovations 
(CEPI) et GAVI, l’Alliance du Vaccin), les traitements, les 
diagnostics et un domaine transversal provisoirement appelé 
«renforcement des systèmes de santé».


Le Forum mondial de la recherche et de l’innovation (Genève, 
11-12 février 2020) a élaboré un plan de recherche et créé 
9 groupes de travail dans différents domaines de recherche, au 
sein desquels les organismes de réglementation sont représen-
tés. Dans le domaine du développement des vaccins, les groupes 
de travail s’intéressent aux réactifs et essais immunologiques, 
aux modèles animaux, à la recherche-développement de vaccins, 
aux profils de produits cibles et à la priorisation des vaccins. 
La communauté de développement des vaccins a réagi rapide-
ment avec plus de 120 vaccins candidats contre la COVID-19 
(au 27 mai 2020) basés à la fois sur des plateformes de vaccins 
traditionnels et sur des plateformes complètement nouvelles, 
notamment des plateformes d’ADN et d’ARNm. 


L’OMS a conçu un protocole pour un essai clinique contrôlé 
randomisé dans plusieurs pays afin de tester de nombreux 
vaccins candidats différents contre un placebo. Cet essai portera 
notamment sur l’innocuité des vaccins, à laquelle le GACVS pour-
rait contribuer utilement. Les organismes de réglementation sont 
inclus dans la conception de l’essai. L’OMS publiera également 
des orientations sur les critères opérationnels et l’éthique des 
études d’épreuve infectante avec le SARS-CoV-2 chez l’homme.


Modélisation de la COVID-19
Le consortium de comparaison multi-modèles pour la COVID-19 
compare les prévisions d’un certain nombre de groupes de 
modélisation afin de conseiller les responsables de l’élaboration 
des politiques sur l’interprétation de ces modèles et sur leurs 
forces et faiblesses. L’OMS et les organisations des Nations 
Unies harmonisent également la modélisation pour déterminer 
l’impact de l’épidémie de COVID-19 et des mesures de lutte sur 
d’autres programmes de santé publique. Une cartographie préli-
minaire des collaborations entre les grands groupes de modé-
lisation et les pays ayant des capacités de modélisation moindres 
est en cours. Dans le cadre des essais Solidarity III du schéma 
directeur de l’OMS pour la recherche-développement, les parte-
naires de l’OMS sont en train de créer une base de données 
mondiale ouverte sur les mesures de santé publique et les 
mesures sociales, qui couvre actuellement 189 pays.


Des outils de modélisation tels que le COVID-19 Scenario Analysis 
Tool développé par l’Imperial College London (Royaume-Uni), 
permettent aux pays de faire des projections à long terme des 
nouveaux cas, du nombre de patients qui nécessitent une hospi-
talisation et/ou des soins intensifs et des effets potentiels des 
différents niveaux et durées des mesures sociales. La modélisa-
tion est utile pour comprendre les effets de la distanciation 
physique, du dépistage, de la recherche des contacts et de la mise 
en quarantaine des ménages pendant une deuxième vague de la 
pandémie de COVID-19 et pour comprendre quelles interven-
tions sont les plus efficaces pour réduire le taux de reproduction 
(R). L’évolution de la pandémie dépendra de l’immunité de la 
population, pour laquelle des études de séroprévalence doivent 
être menées, et du rôle potentiel de la saisonnalité. 


L’OMS offre une plateforme mondiale pour la sérologie de la COVID-19 
sur 3 fronts. L’Organisation travaille avec un réseau mondial de labo-
ratoires et la Fondation pour des outils diagnostiques nouveaux et 
novateurs (FIND) sur le développement, l’évaluation et la validation 
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dating standardized serological assays for the SARS-CoV-2 
virus. Within the Solidarity II global collaboration, it is 
accelerating the development and dissemination of well-
characterized panels of sera, and it has adapted early 
epidemiological investigation protocols for COVID-19. 
Over 90 serological studies are under way. Preliminary, 
non-peer-reviewed results suggest that <10% of the popu-
lations studied have evidence of antibodies to the virus.


Many questions remain about the role of asymptomatic 
transmission of COVID-19. Models suggest that asymp-
tomatic and presymptomatic transmission of the virus 
may be much higher than indicated empirically. Detailed 
contact tracing, epidemiological and seroepidemiologi-
cal studies would provide further insight.


Evolution of the pandemic will depend on the longevity 
of immunity to COVID-19, the potential seasonality of 
the virus and cross-immunity with other human coro-
naviruses. Kissler et al.2 modelled plausible transmis-
sion scenarios, varying duration of immunity after 
infection with the virus, seasonality of transmission 
and application of social measures (social distancing). 
The authors concluded that continuous surveillance and 
longitudinal serological studies will be necessary. In 
general, modelling is based on assumptions, and its 
accuracy depends on the quality of the available data. 
Models and assumptions are adapted as new informa-
tion becomes available, and the conclusions must be 
communicated with care.


GACVS members observed that modelling should take 
into account the population density in study areas, 
population mobility, the socioeconomic and sociocul-
tural context of the country, the impact of isolating 
patients in health-care facilities rather than in their 
homes and the potential that infection with other coro-
naviruses could increase the severity of COVID-19 
disease instead of conferring cross-immunity.


COVID-19 vaccines in the pipeline and potential 
safety issues


Overview
SAGE is establishing a working group on COVID-19 
vaccines to review the evidence on candidate vaccines, 
provide guidance for prediction models to determine 
the optimal target age groups and populations, update 
target product profiles and prepare policy advice for 
SAGE on accelerated use of vaccines, early allocation of 
limited vaccine supplies, equitable access to vaccination 
and vaccine safety. It is expected to issue its initial 
policy advice in October 2020. The usual timeline for 
vaccine development has accelerated markedly, and it 
is hoped that it will be reduced to the minimum feasi-
ble, namely 12–18 months. This will require assessment 
of risks and benefits, securing funding and emergency 
licensing approval worldwide and scaling up manufac-
turing capacity at the same time as vaccine develop-
ment, rather than sequentially.


Seven vaccine technology platforms are currently being 
considered for COVID-19 vaccine development: live atten-
uated virus, inactivated virus, virus vector, virus like parti-
cles, protein subunits, mRNA and DNA. Most vaccines in 


2 Kissler SM, et al. Projecting the transmission dynamics of SARS-CoV-2 through the 
postpandemic period. Science. 2020;368(6493):860–8. 


de tests sérologiques standardisés pour le SARS-CoV-2. Dans le cadre 
de la collaboration mondiale Solidarity II, elle accélère le développe-
ment et la diffusion de batteries de sérums bien caractérisés, et elle 
a adapté les premiers protocoles d’enquête épidémiologique pour la 
COVID-19. Plus de 90 études sérologiques sont en cours. Les résultats 
préliminaires, non validés par les milieux scientifiques, suggèrent 
que <10% des populations étudiées présentent des preuves de la 
présence d’anticorps contre le virus.


De nombreuses questions subsistent sur le rôle de la transmis-
sion asymptomatique du virus de la COVID-19. Les modèles 
suggèrent que la transmission asymptomatique et présympto-
matique du virus pourrait être beaucoup plus élevée que celle 
que l’on observe empiriquement. La recherche détaillée des 
contacts et des études épidémiologiques et séroépidémiolo-
giques permettraient de mieux comprendre la situation.


L’évolution de la pandémie dépendra de la longévité de l’immu-
nité contre la COVID-19, de la saisonnalité potentielle du virus 
et de l’immunité croisée avec d’autres coronavirus humains. Kissler 
et al.2 ont modélisé des scénarios de transmission plausibles, une 
durée variable de l’immunité après l’infection par le virus, la 
saisonnalité de la transmission et l’application de mesures 
sociales (distanciation physique). Les auteurs ont conclu qu’une 
surveillance continue et des études sérologiques longitudinales 
seront nécessaires. En général, la modélisation est basée sur des 
hypothèses, et sa précision dépend de la qualité des données 
disponibles. Les modèles et les hypothèses sont adaptés au fur et 
à mesure que de nouvelles informations sont disponibles, et les 
conclusions doivent être communiquées avec précaution.


Les membres du GACVS ont indiqué que la modélisation devrait 
prendre en compte la densité de population dans les zones 
d’étude, la mobilité de la population, le contexte socioécono-
mique et socioculturel du pays, l’impact de l’isolement des 
patients dans les établissements de santé plutôt qu’à leur domi-
cile et la possibilité qu’une infection par d’autres coronavirus 
pourrait augmenter la gravité de la COVID-19 au lieu de confé-
rer une immunité croisée.


Vaccins contre la COVID-19 en cours de développement 
et problèmes de sécurité potentiels


Généralités
Le SAGE met en place un groupe de travail sur les vaccins contre 
la COVID-19 afin d’examiner les données scientifiques relatives 
aux vaccins candidats, de fournir des conseils pour les modèles 
de prévision en vue de déterminer les tranches d’âge et les popu-
lations cibles optimaux, de mettre à jour les profils de produits 
cibles et préparer un avis stratégique pour le SAGE sur l’utilisa-
tion accélérée des vaccins, l’allocation précoce des stocks limités 
de vaccins, l’accès équitable à la vaccination et la sécurité des 
vaccins. Il devrait publier ces recommandations initiales en 
octobre 2020. Le calendrier habituel pour le développement des 
vaccins s’est nettement accéléré, et on espère qu’il sera réduit au 
minimum possible, à savoir 12-18 mois. Il faudra pour cela 
évaluer les risques et les avantages, obtenir un financement et 
une homologation d’urgence dans le monde entier, et augmenter 
les capacités de fabrication en même temps que le développe-
ment des vaccins, plutôt que de manière séquentielle.


Sept plateformes technologiques sont actuellement envisagées 
pour le développement des vaccins contre la COVID-19: virus 
vivant atténué, virus inactivé, vecteur viral, particules de type 
viral, sous-unités protéiques, ARNm et ADN. La plupart des 


2 Kissler SM, et al. Projecting the transmission dynamics of SARS-CoV-2 through the postpande-
mic period. Science. 2020;368(6493):860–8. 
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development are based on protein or viral vectors. Only 
the live attenuated and vector-based vaccines can be deliv-
ered as a single vaccination rather than as a primary vacci-
nation with one or more booster doses. WHO and the 
London School of Hygiene and Tropical Medicine publish 
frequently updated summaries of vaccine development.3, 4


Twelve candidate vaccines had entered phase I and/or 
phase II clinical trials by the end of May 2020.1 A Chinese 
recombinant adenovirus type-5 vectored vaccine has 
been shown to be tolerated and immunogenic in humans 
28 days after vaccination,5 while the University of Oxford–
Astra Zeneca chimpanzee adenovirus (ChAd)-vectored 
vaccine showed good results in animal testing, although 
the reduced prevalence of SARS-CoV-2 in the United 
Kingdom is complicating the clinical trial in humans. 
Animal testing is continuing in parallel with phase II 
trials, and both public and private developers report to 
the WHO working group on animal models.


Information about the adjuvants used in the candidate 
vaccines is available only from individual manufacturers, 
and new adjuvant systems are being developed. 
A number of vaccine developers have committed them-
selves to making licensed adjuvants available for use 
with novel vaccines developed by others.


GACVS members asked to be kept informed of the 
activities of the SAGE working group and noted the 
need for guidance on compassionate use of the earliest 
vaccines before formal licensure, in line with WHO 
guidance on emergency use listing. They drew attention 
to possible beneficial, non-specific effects of existing 
vaccines with a proven safety profile, e.g. BCG and 
measles vaccines. They further stressed the importance 
of effective public communication and of obtaining as 
much information as possible from the trials being 
conducted by private-sector vaccine developers.


Safety Platform for Emergency vACcines


The Safety Platform for Emergency vACcines (SPEAC) 
is funded by CEPI through the Brighton Collaboration 
with the objective of harmonizing safety assessments 
from clinical trials (monitoring, investigation and anal-
ysis) with standard case definitions, tools and informa-
tion aids. SPEAC is preparing lists of potential adverse 
events of special interest (AESI) in relation to COVID-19 
and the case definitions. The list of AESI currently 
includes events known to be associated with either 
immunization or previously licensed vaccine platforms; 
it does not yet include the newer platforms or a systematic 
assessment of events related to adjuvants. The current 
SPEAC findings are based on clinical experience with 
COVID-19 in China in February 2020 and on a literature 


3 See https://www.who.int/who-documents-detail/draft-landscape-of-covid-19-can-
didate-vaccines.


4 See https://www.lshtm.ac.uk/research/centres/vaccine-centre/covid-19.
5 Zhu FC, et al. Safety, tolerability, and immunogenicity of a recombinant adenovirus type-


5 vectored COVID-19 vaccine: a dose-escalation, open-label, non-randomised, first-in-
human trial. ScienceDirect. 2020 (https://doi.org/10.1016/S0140-6736(20)31208-3, 
accessed 5 June 2020).


vaccins en cours de développement sont basés sur des vecteurs 
protéiques ou viraux. Seuls les vaccins vivants atténués et ceux 
à base de vecteurs peuvent être administrés en une dose unique 
plutôt qu’en une dose initiale avec une ou plusieurs doses de 
rappel. L’OMS et la London School of Hygiene and Tropical 
Medicine publient des résumés fréquemment mis à jour sur le 
développement des vaccins.3, 4


Douze vaccins candidats étaient entrés en phase I et/ou en 
phase II des essais cliniques à la fin mai 2020.1 Un vaccin 
chinois recombinant à vecteur adénovirus de type 5 s’est révélé 
toléré et immunogène chez l’homme 28 jours après la vaccina-
tion,5 tandis que le vaccin à vecteur adénovirus de chimpanzé 
(ChAd) de l’université d’Oxford-Astra Zeneca a donné de bons 
résultats dans les essais chez l’animal, bien que la prévalence 
réduite du SARS-CoV-2 au Royaume-Uni complique l’essai 
clinique chez l’homme. Les essais chez l’animal se poursuivent 
parallèlement aux essais de phase II, et les développeurs publics 
et privés font rapport au groupe de travail de l’OMS sur les 
modèles animaux.


Les informations sur les adjuvants utilisés dans les vaccins 
candidats ne sont disponibles qu’auprès des différents fabri-
cants, et de nouveaux systèmes d’adjuvants sont en cours de 
développement. Un certain nombre de développeurs de vaccins 
se sont engagés à mettre à disposition des adjuvants autorisés 
pour être utilisés dans les nouveaux vaccins mis au point par 
d’autres développeurs.


Les membres du GACVS ont demandé à être tenus informés 
des activités du groupe de travail du SAGE et ont souligné la 
nécessité de formuler des indications sur l’usage compassionnel 
des premiers vaccins avant l’homologation officielle, conformé-
ment aux orientations de l’OMS en matière d’utilisation de 
vaccins en situation d’urgence. Ils ont attiré l’attention sur les 
éventuels effets bénéfiques non spécifiques des vaccins existants 
dont le profil d’innocuité est avéré, par exemple le BCG et les 
vaccins antirougeoleux. Ils ont également souligné l’importance 
d’une communication publique efficace et de l’obtention d’un 
maximum d’informations sur les essais menés par les déve-
loppeurs de vaccins du secteur privé.


Plateforme de données d’innocuité pour les vaccins  
en situation d’urgence
La plateforme de données d’innocuité pour les vaccins en situa-
tion d’urgence (Safety Platform for Emergency vACcines, 
SPEAC) est financée par la CEPI par l’intermédiaire de la Brigh-
ton Collaboration. Elle a pour objectif d’harmoniser les évalua-
tions de l’innocuité des vaccins dans les essais cliniques 
(surveillance, enquête et analyse) avec des définitions de cas 
standard, des outils et des supports d’information. La SPEAC 
prépare une liste des manifestations indésirables d’intérêt 
particulier potentielles en relation avec la COVID-19 et les défi-
nitions de cas. Cette liste comprend actuellement des manifes-
tations dont on sait qu’elles sont associées soit à la vaccination, 
soit à des plateformes de vaccins précédemment homologués; 
elle ne comprend pas encore les plateformes les plus récentes 
ni une évaluation systématique des manifestations liées aux 


3 Voir https://www.who.int/who-documents-detail/draft-landscape-of-covid-19-candidate-vac-
cines.


4 Voir https://www.lshtm.ac.uk/research/centres/vaccine-centre/covid-19.
5 Zhu FC, et al. Safety, tolerability, and immunogenicity of a recombinant adenovirus type-5 


vectored COVID-19 vaccine: a dose-escalation, open-label, non-randomised, first-in-human 
trial. ScienceDirect. 2020 (https://doi.org/10.1016/S0140-6736(20)31208-3, consulté le 5 juin 
2020).
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review of COVID-19 disease dating from mid-February 
to mid-May 2020.


Several body systems may be affected by COVID-19, 
leading to neurological, dermatological, cardiac or 
haematological problems, acute kidney or liver injury 
or multisystem inflammatory syndrome in children. No 
consensus was reached on inclusion of Kawasaki 
disease, as multisystem inflammatory syndrome in chil-
dren appeared to be the most relevant AESI at this 
stage; other symptoms in children, including severe 
abdominal pain, were considered too general for inclu-
sion.


SPEAC has made an initial list of 18 AESI, some of 
which, including generalized convulsions, Guillain-
Barré syndrome and anaphylaxis, already have a 
Brighton Collaboration case definition, while many 
COVID-19-related events do not have such a definition. 
The priority AESI that still lack a case definition include 
enhanced disease after immunization, multisystem 
inflammatory syndrome in children and acute respira-
tory distress syndrome. SPEAC plans to make its first 
COVID-19-related case definitions available in June 
2020. SPEAC will also review published evidence to 
identify the background incidence rates in target popu-
lations and the causes, risk factors and differential diag-
noses and map the AESI to the corresponding codes of 
the International Classification of Diseases (ICD) and 
the Medical Dictionary for Regulatory Activities 
(MedDRA). A number of tools will be developed, such 
as tabular presentation of AESI background rates, a data 
extraction form and a tabular checklist of diagnostic 
certainty.


Introduction of several different COVID-19 vaccines on 
a massive scale with new techniques, such as DNA or 
mRNA platforms, will create new challenges for public 
health. To ensure their safety, regulators should have 
systems for detecting and minimizing serious risks to 
patients, with full transparency. Additional data on 
effectiveness and safety must be collected quickly after 
new vaccines are approved; however, if millions or 
billions of people receive the new vaccines, regulatory 
authorities may be overwhelmed by the number of 
adverse events reported, emphasizing the importance 
of comprehensive advance preparation.


Regulatory processes already in place for emerging 
health threats can be adapted as necessary in order to 
grant marketing authorization for safe, effective, high-
quality COVID-19 vaccines as soon as possible. For exam-
ple, in Europe, building on experience during the 2009 
pandemic of H1N1 influenza, a pandemic task force has 
been established for rapid approval of vaccines for which 
there is sound scientific evidence. This task force will 
rapidly provide the European Medicines Agency (EMA) 
with scientific advice on the design of clinical trials, 
agreement on paediatric investigation plans, 15-day roll-
ing reviews of emerging data and accelerated assessment 
of applications for marketing authorization. The EMA is 


adjuvants. Les résultats actuels de la SPEAC sont basés sur 
l’expérience clinique liée à la COVID-19 en Chine en février 
2020 et sur une revue de la littérature sur la COVID-19 publiée 
entre la mi-février et la mi-mai 2020.


Plusieurs systèmes de l’organisme peuvent être affectés par la 
COVID-19, entraînant des problèmes neurologiques, dermatolo-
giques, cardiaques ou hématologiques, des lésions rénales ou 
hépatiques aiguës ou un syndrome inflammatoire multisysté-
mique chez l’enfant. Aucun consensus n’a été atteint sur l’inclu-
sion de la maladie de Kawasaki, le syndrome inflammatoire 
multisystémique chez l’enfant semblant être la manifestation 
indésirable d’intérêt particulier la plus pertinente à ce stade; 
d’autres symptômes chez l’enfant, notamment les douleurs 
abdominales sévères, ont été jugés trop généraux pour être 
inclus.


La SPEAC a dressé une première liste de 18 manifestations indé-
sirables d’intérêt particulier, dont certaines, notamment les 
convulsions généralisées, le syndrome de Guillain-Barré et l’ana-
phylaxie, ont déjà fait l’objet d’une définition de cas de la 
Brighton Collaboration, tandis que de nombreuses manifesta-
tions liées à la COVID-19 n’ont pas de telle définition. Les mani-
festations indésirables d’intérêt particulier prioritaires qui n’ont 
pas encore fait l’objet d’une définition de cas sont notamment 
l’aggravation de la maladie après la vaccination, le syndrome 
inflammatoire multisystémique chez l’enfant et le syndrome de 
détresse respiratoire aiguë. La SPEAC prévoit de rendre dispo-
nibles ses premières définitions de cas liées à la COVID-19 en 
juin 2020. La SPEAC examinera également les publications scien-
tifiques afin d’identifier les taux d’incidence de base dans les 
populations cibles ainsi que les causes, les facteurs de risque et 
les diagnostics différentiels, et mettra en correspondance les 
manifestations indésirables d’intérêt particulier avec les codes de 
la classification internationale des maladies (CIM) et du Medical 
Dictionary for Regulatory Activities (MedDRA). Un certain 
nombre d’outils seront développés, tels que la présentation sous 
forme de tableau des taux de base des manifestations indésirables 
d’intérêt particulier, un formulaire d’extraction de données et 
une liste de contrôle tabulaire de la certitude diagnostique.


L’introduction à très grande échelle de plusieurs vaccins diffé-
rents contre la COVID-19 à l’aide de nouvelles techniques, telles 
que les plateformes d’ADN ou d’ARNm, créera de nouveaux 
défis pour la santé publique. Pour garantir leur innocuité, les 
organismes de réglementation doivent disposer de systèmes 
permettant de détecter et de réduire au minimum les risques 
graves pour les patients, en toute transparence. Des données 
supplémentaires sur l’efficacité et l’innocuité doivent être 
collectées rapidement après l’homologation des nouveaux 
vaccins; toutefois, si des millions ou des milliards de personnes 
reçoivent les nouveaux vaccins, les autorités de réglementation 
risquent d’être submergées par le nombre de manifestations 
indésirables signalées, ce qui souligne l’importance d’une 
préparation préalable exhaustive.


Les processus réglementaires déjà en place pour les menaces 
sanitaires émergentes peuvent être adaptés si nécessaire afin 
d’accorder dès que possible l’autorisation de mise sur le marché 
de vaccins contre la COVID-19 sûrs, efficaces et de qualité. Par 
exemple, en Europe, sur la base de l’expérience acquise lors de 
la pandémie de grippe H1N1 de 2009, un groupe spécial a été 
créé pour l’homologation rapide des vaccins pour lesquels il 
existe des preuves scientifiques solides. Ce groupe spécial four-
nira rapidement à l’Agence européenne des médicaments (EMA) 
un avis scientifique sur la conception des essais cliniques, l’ac-
cord pour les plans d’investigation pédiatrique, un examen des 
données émergentes tous les 15 jours et une évaluation accélé-
rée des demandes d’autorisation de mise sur le marché. L’EMA 
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in contact with over 50 prospective vaccine manufac-
turers and laboratories seeking information about the 
criteria for and conduct of COVID-19 clinical trials.


The current guidance and format of the risk manage-
ment plan in the European Union will be maintained. 
In addition to routine post-licensure surveillance, other 
studies and enhanced safety surveillance by vaccine 
manufacturers may be required, including active follow-
up of vaccinated people, enhanced passive surveillance 
(through rapid estimation of vaccine usage and facilita-
tion of passive reporting by patients and physicians, 
data mining and use of electronic health records) and 
formal phase IV (post-marketing) studies. Lists of AESI 
and age-specific background rates will be necessary and 
also standard definitions and MedDRA terms, which 
should be internationally agreed. At present, however, it 
will be difficult to prepare a core risk management plan 
in view of the uncertainty about the new vaccines and 
their safety profiles. Rapid publication of a summary of 
the risk management plans associated with vaccines 
approved by regulatory authorities will be helpful.


Pharmacovigilance will be tailored to emerging infor-
mation and data from clinical trials. Signal management 
is particularly important given the expected sharp rise 
in reports of adverse events. This will include shortened 
reporting timelines and semi-automated signal detec-
tion methods. Rapid investigation of and response to 
safety issues and rapid communication of the results 
will be essential. Expedited summary safety reports 
from vaccine manufacturers to national and regional 
regulatory authorities such as EMA, with a simplified, 
standardized format, could focus on AESI and serious 
unlisted adverse drug reactions and track vaccine 
distribution by brand name, batch number and patient 
characteristics. National authorities may, however, be 
better placed than European authorities or vaccine 
manufacturers to track vaccine distribution by brand 
and batch number, for instance with the new 2-dimen-
sional barcode system. Other national measures could 
include vaccination registers and traceability systems 
for vaccines. The Emerging Safety Issue notification 
system is being reinforced.


The aim of a vaccine monitoring project (vACcine 
Covid-19 monitoring readineSS – ACCESS), funded by 
EMA and launched in May 2020, is to generate back-
ground rates of AESI, write a series of protocols for 
prospective and retrospective monitoring of safety and 
effectiveness and identify a European network of data 
sources for continuous monitoring of the coverage, 
safety and effectiveness of COVID-19 vaccines. The 
International Coalition of Medicines Regulatory Agen-
cies (ICMRA) will initiate a number of collaborations, 
including a study on the natural history of COVID-19 
in pregnancy, pregnancy outcomes and neonates.


Pharmacovigilance preparedness for launch  
of a COVID-19 vaccine 


Adverse events of special interest in the context  
of COVID-19 vaccine introduction
Identification and assessment of AESI are a high prior-
ity, because, when their frequency after vaccination 


est en contact avec plus de 50 fabricants de vaccins et labora-
toires potentiels qui cherchent des informations sur les critères 
et la conduite des essais cliniques sur la COVID-19.


Les orientations et le format actuels du plan de gestion des 
risques dans l’Union européenne seront maintenus. Outre la 
surveillance systématique après l’autorisation de mise sur le 
marché, d’autres études et une surveillance renforcée de l’inno-
cuité par les fabricants de vaccins peuvent être nécessaires, 
notamment un suivi actif des personnes vaccinées, une surveil-
lance passive renforcée (par une estimation rapide de l’utilisa-
tion des vaccins et la facilitation de la notification passive par 
les patients et les médecins, l’exploration des données et l’uti-
lisation des dossiers médicaux électroniques) et des études 
formelles de phase IV (post-commercialisation). Des listes de 
manifestations indésirables d’intérêt particulier et les taux de 
base spécifiques à l’âge seront nécessaires, ainsi que des défi-
nitions et des termes MedDRA standard, qui devront faire 
l’objet d’un accord international. À l’heure actuelle, il sera 
toutefois difficile de préparer un plan de gestion des risques de 
base compte tenu de l’incertitude qui entoure les nouveaux 
vaccins et leurs profils d’innocuité. La publication rapide d’un 
résumé des plans de gestion des risques associés aux vaccins 
approuvés par les autorités de réglementation sera utile.


La pharmacovigilance sera adaptée aux nouvelles informations 
et données issues des essais cliniques. La gestion des signaux est 
particulièrement importante compte tenu de la forte augmenta-
tion attendue du nombre de notifications de manifestations indé-
sirables. Il s’agira notamment de raccourcir les délais de notifi-
cation et de mettre en place des méthodes semi-automatiques de 
détection des signaux. Il sera essentiel d’enquêter et de réagir 
rapidement aux problèmes d’innocuité et de communiquer rapi-
dement les résultats. Des rapports succincts accélérés sur l’inno-
cuité de la part des fabricants de vaccins à l’intention des auto-
rités de réglementation nationales et régionales telles que l’EMA, 
dans un format simplifié et standardisé, pourraient être axés sur 
manifestations indésirables d’intérêt particulier et les réactions 
indésirables post-vaccinales graves non répertoriées et suivre la 
distribution des vaccins par nom commercial, numéro de lot et 
caractéristiques des patients. Les autorités nationales peuvent 
toutefois être mieux placées que les autorités européennes ou les 
fabricants de vaccins pour suivre la distribution des vaccins par 
nom et numéro de lot, par exemple avec le nouveau système de 
codes-barres bidimensionnels. D’autres mesures nationales pour-
raient inclure des registres de vaccination et des systèmes de 
traçabilité des vaccins. Le système de notification des problèmes 
d’innocuité émergents est actuellement renforcé.


L’objectif d’un projet de surveillance des vaccins (vACcine Covid-19 
monitoring readineSS - ACCESS), financé par l’EMA et lancé en 
mai 2020, est de générer des taux de base des manifestations indé-
sirables d’intérêt particulier, de rédiger une série de protocoles 
pour la surveillance prospective et rétrospective de l’innocuité et 
de l’efficacité des vaccins et d’identifier un réseau européen de 
sources de données pour la surveillance continue de la couver-
ture, de l’innocuité et de l’efficacité des vaccins contre la COVID-19. 
L’International Coalition of Medicines Regulatory Agencies 
(ICMRA) lancera un certain nombre de collaborations, notamment 
une étude sur l’histoire naturelle de la COVID-19 pendant la gros-
sesse, à l’issue de la grossesse et chez les nouveau-nés.


Préparation de la pharmacovigilance pour le lance-
ment d’un vaccin contre la COVID-19 


Manifestations indésirables d’intérêt particulier dans  
le cadre de l’introduction du vaccin contre la COVID-19
L’identification et l’évaluation des manifestations indésirables 
d’intérêt particulier sont hautement prioritaires, car, lorsque leur 
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increases, they represent potential risks, which will 
change in the benefit–risk balance of the vaccine or may 
require prompt communication with the public by regu-
latory or public health authorities.


Designating an event as an AESI has the advantage that 
countries can then prepare, with case definitions, collect 
information on background rates, collate relevant scien-
tific literature, set up collaborations with relevant part-
ners and establish platforms and strategies to assess 
signals rapidly. When a signal is identified, it might 
have to be investigated further through active surveil-
lance, such as in risk quantification studies, hospital-
based monitoring, population-based studies with large 
health care databases and reviews of various data 
sources, such as electronic health records, claims data 
and other sources of health care data.


SPEAC has created an initial list of AESI related to 
vaccination in general, viral vector platforms and mani-
festations of COVID-19 disease. 


Since 2000, the Brighton Collaboration has issued over 
60 case definitions for “adverse events following immu-
nization” (AEFI), with 3 levels of evidence, which 
provide guidance on collecting and reporting harmo-
nized data on vaccine safety.


Benefit–risk assessment
The Brighton Collaboration Viral Vector Vaccines Safety 
Working Group (V3SWG) was established in 2008 to 
allow stakeholders to anticipate potential safety issues, 
interpret safety data and improve public acceptance of 
vaccines. The Group has developed standardized 
templates to facilitate the communication of complex 
information, increase transparency and comparability 
and serve as a checklist for risk management. These 
templates assist national regulatory authorities and 
other stakeholders in assessing the benefit–risk profiles 
of specific vaccines. Three viral vector vaccine templates 
have been developed to date, with information on the 
wild-type virus, the viral vector itself and the final 
recombinant viral vector vaccine in animals and 
humans, its toxicology, potency and an overall assess-
ment of adverse events and risks.


As many candidate COVID-19 vaccines are not based 
on a viral vector, V3SWG is preparing templates for 
RNA/DNA, protein subunit, inactivated vaccine and live 
attenuated vaccine platforms, as well as a module on 
maternal vaccination. The templates include informa-
tion on adjuvants, where appropriate. The templates will 
be available on the Brighton Collaboration website.


Leveraging the 3 levels of WHO and its global  
partners for pharmacovigilance preparedness
WHO has collated information from its regional offices 
about the lessons learnt from the epidemics of H1N1 
influenza and Ebola virus disease. The regional offices 
and global partners can thus support countries in plan-
ning vaccine use and safety. National immunization 
programmes and national regulatory authorities must 
be prepared to collect information on AESI, indepen-
dently of their link with vaccination. This may place an 


fréquence après la vaccination augmente, elles représentent des 
risques potentiels, ce qui modifie l’équilibre avantages-risques 
du vaccin ou peut nécessiter une communication rapide auprès 
du public par les autorités de réglementation ou de santé publique.


La désignation d’un événement comme manifestation indési-
rable d’intérêt particulier présente l’avantage de permettre aux 
pays de se préparer, avec des définitions de cas, la collecte 
d’informations sur les taux de base, la compilation de la litté-
rature scientifique pertinente, la mise en place de collaborations 
avec les partenaires concernés et l’établissement de plateformes 
et de stratégies pour évaluer rapidement les signaux. Lorsqu’un 
signal est identifié, il peut être nécessaire de l’étudier plus en 
profondeur par une surveillance active, par exemple dans le 
cadre d’études de quantification des risques, d’une surveillance 
en milieu hospitalier, d’études en population reposant sur de 
vastes bases de données sur les soins de santé et d’une revue 
des diverses sources de données, comme les dossiers médicaux 
électroniques, les demandes de remboursement et d’autres 
sources de données sur les soins de santé.


La SPEAC a établi une première liste de manifestations indési-
rables d’intérêt particulier liée à la vaccination en général, aux 
plateformes de vecteurs viraux et aux manifestations de la 
COVID-19. 


Depuis 2000, la Brighton Collaboration a publié plus de 60 défi-
nitions de cas pour les manifestations postvaccinales indési-
rables (MAPI), avec 3 niveaux de preuve, qui fournissent des 
orientations pour la collecte et la notification de données 
harmonisées sur l’innocuité des vaccins.


Évaluation des avantages et des risques
Le Brighton Collaboration Viral Vector Vaccines Safety Working 
Group (V3SWG) a été créé en 2008 pour permettre aux parties 
prenantes d’anticiper les problèmes potentiels d’innocuité, d’in-
terpréter les données d’innocuité et d’améliorer l’acceptation 
des vaccins par le public. Le Groupe a élaboré des modèles 
standardisés pour faciliter la communication d’informations 
complexes, accroître la transparence et la comparabilité et 
servir de liste de contrôle pour la gestion des risques. Ces 
modèles aident les autorités de réglementation nationales et les 
autres parties prenantes à évaluer les profils avantages-risques 
de certains vaccins. Trois modèles pour des vaccins à vecteur 
viral ont été élaborés à ce jour, avec des informations sur le 
virus de type sauvage, le vecteur viral lui-même et le vaccin 
final à base de vecteur viral recombinant chez l’animal et 
l’homme, sa toxicologie, sa puissance et une évaluation globale 
des manifestations indésirables et des risques.


Comme un grand nombre de vaccins candidats contre la 
COVID-19 ne sont pas basés sur un vecteur viral, le V3SWG 
prépare des modèles pour les plateformes d’ARN/ADN, de sous-
unités protéiques, de vaccins inactivés et de vaccins vivants 
atténués, ainsi qu’un module sur la vaccination maternelle. Ces 
modèles comprennent des informations sur les adjuvants, le cas 
échéant. Les modèles seront disponibles sur le site Web de 
Brighton Collaboration.


Mise à profit des 3 niveaux de l’OMS et de ses partenaires 
mondiaux pour la préparation à la pharmacovigilance
L’OMS a rassemblé des informations provenant de ses bureaux 
régionaux sur les enseignements tirés des épidémies de grippe 
H1N1 et de maladie à virus Ebola. Les bureaux régionaux et les 
partenaires mondiaux peuvent ainsi aider les pays à planifier 
l’utilisation et la sécurité des vaccins. Les programmes nationaux 
de vaccination et les autorités nationales de réglementation 
doivent être prêts à recueillir des informations sur les manifes-
tations indésirables d’intérêt particulier, indépendamment de 
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additional strain on already overstretched programmes 
in some countries, and WHO regional offices could 
reduce the burden on countries by organizing work-
sharing and information exchange with other countries 
in the region.


The action necessary for vaccine safety preparedness at 
global level includes monitoring the safety and benefit–
risk profile of COVID-19 vaccines, disseminating case 
definitions and ensuring a syndromic approach to the 
identification of safety signals and theoretical concerns, 
guiding national plans to respond to safety signals in a 
robust, efficient manner.


A preparedness plan for introduction of the COVID-19 
vaccine must be developed at regional level, with a 
synchronized surveillance system for AESI and AEFI, 
engagement with vaccine safety experts and effective 
management of vaccine hesitancy, risk communication 
and issues of demand.


Each country should have a framework plan for intro-
ducing COVID-19 vaccination, and the risk management 
plan recommended by the national regulatory authority 
must be implemented and communicated, including 
active and enhanced passive AEFI and AESI surveillance 
nationwide. Target populations for initial introduction 
and special populations should be identified, and safety 
surveillance should be established for these groups. 
Guidance on monitoring the safety of COVID-19 
vaccines should be available at all levels. Vaccine hesi-
tancy and the expectations of various constituencies 
should be anticipated and managed from the perspec-
tive of vaccine safety.


National preparedness for vaccine safety must be 
aligned with vaccination strategies, risk management 
plans and national AEFI surveillance, and pharmaco-
vigilance should be adapted to include both available 
data and emerging information. Stakeholder engage-
ment can be strengthened by defining their roles, by 
including risk communication in the preparedness and 
response plan and establishing a database of scientific 
literature from low- and middle-income countries. The 
ability of national regulatory authorities to evaluate 
safety and efficacy and to license novel vaccines should 
be strengthened. The roles and responsibilities of all 
stakeholders in planning, data collection, analysis and 
reporting on AESI must be clearly defined. National and 
international collaboration and exchanges of informa-
tion are key aspects of effective management of vaccine 
safety.


Specifically for vaccination against COVID-19, the matu-
rity of the existing AEFI surveillance system should be 
assessed, and routine AEFI surveillance that may have 
been interrupted by COVID-19 activities and other chal-
lenges should be reactivated and/or strengthened. The 
vaccine safety preparedness plan, response plans, the 
necessary infrastructure (including cold-chain capacity 
at all levels), capacity-building, procedures for record-
ing vaccination, quality assurance and sharing of data 
should be prepared and established before vaccine 
deployment.


leur lien avec la vaccination. Cela pourrait mettre à rude 
épreuve des programmes déjà surchargés dans certains pays, 
et les bureaux régionaux de l’OMS pourraient réduire la 
charge qui pèse sur les pays en organisant un partage du 
travail et un échange d’informations avec d’autres pays de 
la région.


Les mesures nécessaires pour la préparation en matière d’inno-
cuité des vaccins au niveau mondial comprennent le suivi du 
profil d’innocuité et du profil avantage-risque des vaccins 
contre la COVID-19, la diffusion de définitions de cas et la 
garantie d’une approche syndromique pour l’identification des 
signaux liés à l’innocuité et des préoccupations théoriques, en 
guidant les plans nationaux pour répondre à ces signaux de 
manière solide et efficace.


Un plan de préparation à l’introduction du vaccin contre la 
COVID-19 doit être élaboré au niveau régional, avec un système 
de surveillance synchronisé pour les manifestations indési-
rables d’intérêt particulier et les MAPI, une participation des 
experts en sécurité vaccinale et une gestion efficace des hési-
tations au regard des vaccins, de la communication sur les 
risques et de la demande.


Chaque pays doit disposer d’un plan cadre pour l’introduction 
de la vaccination contre la COVID-19, et le plan de gestion des 
risques recommandé par l’autorité de réglementation nationale 
doit être mis en œuvre et communiqué, y compris la surveil-
lance active et la surveillance passive renforcée des MAPI et 
des manifestations indésirables d’intérêt particulier à l’échelle 
nationale. Les populations cibles pour l’introduction initiale et 
les populations particulières doivent être identifiées, et une 
surveillance de l’innocuité doit être mise en place pour ces 
groupes. Des orientations sur la surveillance de l’innocuité des 
vaccins contre la COVID-19 doivent être disponibles à tous les 
niveaux. Les hésitations au regard des vaccins et les attentes 
des différents groupes d’intérêt doivent être anticipées et gérées 
du point de vue de la sécurité vaccinale.


La préparation nationale à la sécurité vaccinale doit être 
alignée sur les stratégies de vaccination, les plans de gestion 
des risques et la surveillance nationale des MAPI, et la phar-
macovigilance doit être adaptée pour inclure à la fois les 
données disponibles et les informations émergentes. La parti-
cipation des parties prenantes peut être renforcée en définis-
sant leurs rôles, en incluant la communication sur les risques 
dans le plan de préparation et de riposte et en établissant une 
base de données de la littérature scientifique provenant des 
pays à revenu faible ou intermédiaire. Les capacités des auto-
rités de réglementation nationales pour évaluer l’innocuité et 
l’efficacité et homologuer les nouveaux vaccins doivent être 
renforcées. Les rôles et les responsabilités de toutes les parties 
prenantes dans la planification, la collecte de données, l’ana-
lyse et la notification des manifestations indésirables d’intérêt 
particulier doivent être clairement définis. La collaboration et 
les échanges d’informations aux niveaux national et interna-
tional sont des aspects essentiels de la gestion efficace de la 
sécurité vaccinale.


En ce qui concerne spécifiquement la vaccination contre la 
COVID-19, il convient d’évaluer la maturité du système de 
surveillance des MAPI existant et de réactiver et/ou de renfor-
cer la surveillance systématique des MAPI susceptible d’avoir 
été interrompue par les activités liées à la COVID-19 et d’autres 
difficultés. Le plan de préparation à la sécurité vaccinale, les 
plans d’intervention, l’infrastructure nécessaire (y compris la 
capacité de la chaîne du froid à tous les niveaux), le renforce-
ment des capacités, les procédures d’enregistrement de la vacci-
nation, l’assurance qualité et le partage des données doivent 
être préparés et en place avant le déploiement des vaccins.
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WHO COVID-19 vaccines risk communication plan


GACVS was informed about the risk communication 
activities of a number of WHO programmes. 


Planning for acceptance and uptake of COVID-19 
vaccines
The aim of the WHO COVID-19 vaccine(s) communica-
tion plan is to achieve high acceptance and uptake of 
the vaccines while simultaneously reinforcing routine 
immunization programmes and uptake of all vaccines. 
This is to be achieved by increasing public knowledge, 
awareness and confidence, anticipating and communi-
cating risks promptly and effectively and informing 
national policy-making, planning and implementation.


The target audiences of the plan are global and regional 
partners and scientific collaborators, national policy-
makers and decision-makers, including national techni-
cal advisory groups on immunization, the health work-
force, civil society organizations, the public and the 
media. The plan will be aligned with the main phases 
of vaccine R&D: in clinical trials, manufacture, licen-
sure, policy and allocation, distribution and uptake of 
the vaccine(s).


A number of risk communication scenarios will be 
developed to cater for differences in factors such as 
vaccine supply, vaccine policy and allocation, the effec-
tiveness, safety and duration of protection and whether 
booster doses will be necessary. To build and maintain 
trust and confidence in a situation full of unknowns, it 
will be important to communicate transparently, early 
and often, in ways that people trust; to communicate 
clearly and for various levels of health literacy; acknowl-
edge uncertainty in both qualitative and quantitative 
terms; communicate honestly and openly; listen and 
respond to the specific concerns of stakeholders; and 
prioritize key population groups.


The data required for planning will be obtained from 
a combination of programme and survey data (e.g. the 
behavioural and social drivers of vaccination taxon-
omy), media monitoring and social listening, with due 
attention to the context in which they are generated. 
Data will be collected on the COVID-19 vaccine(s) and 
on routine vaccination both globally and nationally in 
order to understand the behaviour and intentions of 
individuals with respect to vaccination. The draft plan 
covers activities for each audience (e.g. a community 
engagement toolkit and a training curriculum for health 
care workers) with the desired outcomes.


The immediate priorities are lists of frequently asked 
questions, standard operating procedures, a communi-
cation plan and a monitoring and evaluation frame-
work, initially for internal WHO use but intended for 
use in countries. Public communication will begin with 
a WHO webpage designed for audiences with different 
levels of health literacy, with shareable, highly visual 
infographics and videos and information on how 
vaccines work, how they are made and why they are 
safe. Regions can provide tailored context and strategic 
advice. In countries, the priority is communication for 
the health workforce. The draft plan will be adapted 
continuously to reflect input from WHO departments 


Plan de communication de l’OMS sur les risques des vaccins 
contre la COVID-19
Le GACVS a été informé des activités de communication sur les 
risques d’un certain nombre de programmes de l’OMS. 


Planification de l’acceptation et de l’adoption  
des vaccins contre la COVID-19
L’objectif du plan de communication de l’OMS sur les vaccins 
contre la COVID-19 est de parvenir à un taux élevé d’accepta-
tion et d’adoption des vaccins tout en renforçant simultanément 
les programmes de vaccination systématique et l’adoption de 
tous les vaccins. Pour ce faire, il convient d’accroître les connais-
sances, la sensibilisation et la confiance du public, d’anticiper 
et de communiquer sur les risques rapidement et efficacement 
et d’éclairer l’élaboration des politiques, leur planification et 
leur mise en œuvre.


Les publics cibles de ce plan sont les partenaires et les colla-
borateurs scientifiques mondiaux et régionaux, les responsables 
des politiques et les décideurs nationaux, y compris les groupes 
consultatifs techniques nationaux sur la vaccination, les person-
nels de santé, les organisations de la société civile, le public et 
les médias. Le plan sera aligné sur les principales phases de la 
recherche-développement en matière de vaccins: les essais 
cliniques, fabrication, homologation, politique et allocation, 
distribution et adoption des vaccin(s).


Un certain nombre de scénarios de communication sur les 
risques seront élaborés pour tenir compte des différences entre 
des facteurs tels que l’approvisionnement en vaccins, la poli-
tique vaccinale et l’allocation des vaccins, l’efficacité, l’innocuité 
et la durée de la protection, et la nécessité éventuelle de doses 
de rappel. Pour instaurer et maintenir la confiance dans une 
situation pleine d’inconnues, il sera important de communiquer 
de manière transparente, précoce et fréquente, selon des moda-
lités qui inspirent confiance aux gens; de communiquer claire-
ment et pour différents niveaux de connaissances en matière de 
santé; de reconnaître l’incertitude en termes qualitatifs et quan-
titatifs; de communiquer honnêtement et ouvertement; d’écouter 
et de répondre aux préoccupations particulières des parties 
prenantes; et de prioriser les principaux groupes de population.


Les données nécessaires à la planification seront obtenues à 
partir d’une combinaison de données de programmes et d’en-
quêtes (par exemple les facteurs comportementaux et sociaux 
de la taxonomie de la vaccination), de la surveillance des médias 
et de l’écoute sociale, en tenant dûment compte du contexte 
dans lequel elles sont générées. Des données seront recueillies 
sur les vaccins contre la COVID-19 et sur la vaccination systé-
matique, tant au niveau mondial que national, afin de 
comprendre le comportement et les intentions des individus en 
matière de vaccination. Le projet de plan prévoit des activités 
pour chaque public (par exemple une boîte à outils pour la 
participation communautaire et un programme de formation 
pour les agents de santé) avec les résultats souhaités.


Les priorités immédiates sont d’établir des listes de questions 
fréquentes, des modes opératoires normalisés, un plan de 
communication et un cadre de suivi et d’évaluation, initiale-
ment à usage interne de l’OMS mais destinés à être utilisés dans 
les pays. La communication publique commencera par une page 
Web de l’OMS conçue pour des publics ayant différents niveaux 
de connaissances en matière de santé, contenant des infogra-
phies et des vidéos partageables et très visuelles, et des infor-
mations sur le fonctionnement des vaccins, leur mode de fabri-
cation et leur innocuité. Les régions peuvent fournir un contexte 
et des conseils stratégiques sur mesure. Dans les pays, la prio-
rité est la communication pour les personnels de santé. Le 
projet de plan sera adapté en permanence pour tenir compte 
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and regional offices, with an implementation plan that 
includes resources and a standing crisis communication 
plan.


“Infodemic” management as a pillar  
of the COVID-19 response
The World Health Assembly and the United Nations 
Secretary-General have recognized the importance of 
disseminating scientific information on the COVID-19 
pandemic and countering the large volume of false 
information. WHO held an ad hoc online consultation 
in early April 2020 on a potential framework for 
pandemic information management, including ways of 
amplifying health messages and engaging new stake-
holders, such as trade unions and the hospitality industry, 
in passing information to their constituents. Partici-
pants requested relevant tools for monitoring different 
stages in spreading information, focusing on the 
emotions behind messages and on meeting the audi-
ence’s information needs promptly, thereby leaving less 
room for misinformation.


WHO is preparing a number of tools, including an 
“infodemic” observatory, social listening (including 
online forums and radio broadcasts), artificial intelli-
gence and a global fact-checking and misinformation 
centre. Other possible tools include network analysis of 
social media discourse and advanced computational 
analysis to develop metrics for the spread of informa-
tion. WHO is working with UNESCO on training for 
radio and television journalists and with the Interna-
tional Telecommunication Union on an SMS message 
library for mass communication campaigns via mobile 
phone. In a project with UN Global Pulse, the Secretary-
General’s big-data initiative, WHO is using artificial 
intelligence techniques and computer speech recogni-
tion to analyse radio broadcasts and public speeches. 
Countries are encouraged to set up observatories to 
monitor locally relevant information.


Approach and a roadmap to COVID-19 vaccines 
benefit–risk communication


A GACVS subgroup prepared an outline for communica-
tion about the development and deployment of COVID-19 
vaccines, based on the above principles and sound 
communication science. The group will finalize the 
principles and approaches to vaccine safety communi-
cation by mapping ongoing initiatives, tools and guid-
ance and identifying potential gaps; identifying mecha-
nisms for evaluating communication interventions; 
evaluating lessons for vaccine safety communication 
learnt from earlier epidemics and pandemics; outlining 
various scenarios and possible communication strate-
gies; and evaluating the potential role of journalists. 
This information will be used in WHO’s broader 
communication work.


In the pre-licensure phase to October 2020, the working 
group will outline a plan for communicating the bene-
fits and risks of vaccines and identify approaches to 
messaging about vaccine safety. In the pre-launch phase, 
GACVS will assess technical information on potential 
safety concerns for each vaccine and provide guidance 
on communication. After introduction of the vaccine(s), 


des contributions des départements et des bureaux régionaux 
de l’OMS, avec un plan de mise en œuvre qui comprend des 
ressources et un plan permanent de communication de crise.


Gestion de l’«infodémie» comme pilier de la riposte  
à la COVID-19
L’Assemblée mondiale de la Santé et le Secrétaire général des 
Nations Unies ont reconnu l’importance de diffuser des infor-
mations scientifiques sur la pandémie de COVID-19 et de 
combattre le grand nombre de fausses informations. L’OMS a 
organisé une consultation ad hoc en ligne au début du mois 
d’avril 2020 sur un cadre potentiel pour la gestion de l’infor-
mation sur la pandémie, y compris les moyens d’amplifier les 
messages sanitaires et de mettre à contribution de nouvelles 
parties prenantes, telles que les syndicats et l’industrie hôte-
lière, pour transmettre des informations à leurs membres. Les 
participants ont demandé des outils pertinents pour suivre les 
différentes étapes de la diffusion de l’information, se concentrer 
sur les émotions qui se cachent derrière les messages et 
répondre rapidement aux besoins d’information du public, lais-
sant ainsi moins de place aux fausses informations.


L’OMS prépare un certain nombre d’outils, notamment un obser-
vatoire «infodémique», des outils d’écoute sociale (y compris des 
forums en ligne et des émissions de radio), des outils d’intelligence 
artificielle et un centre mondial de vérification des faits et des 
fausses informations. Parmi les autres outils possibles figurent une 
analyse en réseau du discours des médias sociaux et une analyse 
informatique avancée pour développer des mesures pour la diffu-
sion de l’information. L’OMS travaille avec l’UNESCO sur la forma-
tion des journalistes de radio et de télévision et avec l’Union inter-
nationale des Télécommunications sur une bibliothèque de 
messages SMS pour les campagnes de communication de masse 
par téléphone portable. Dans le cadre d’un projet mené en colla-
boration avec UN Global Pulse, l’initiative du Secrétaire général 
sur les mégadonnées, l’OMS utilise des techniques d’intelligence 
artificielle et la reconnaissance vocale par ordinateur pour analy-
ser les émissions de radio et les discours publics. Les pays sont 
encouragés à mettre en place des observatoires pour surveiller les 
informations pertinentes au niveau local.


Approche et feuille de route pour la communication  
sur les avantages et les risques des vaccins contre  
la COVID-19
Un sous-groupe du GACVS a préparé un schéma de commu-
nication sur le développement et le déploiement de vaccins 
contre la COVID-19, basé sur les principes ci-dessus et sur une 
science de la communication éprouvée. Le groupe finalisera 
les principes et les approches de la communication sur la 
sécurité vaccinale en dressant la carte des initiatives, des 
outils et des orientations en cours et en identifiant les lacunes 
potentielles; en identifiant les mécanismes d’évaluation des 
interventions en matière de communication; en évaluant les 
leçons tirées des précédentes épidémies et pandémies pour la 
communication sur la sécurité vaccinale; en présentant divers 
scénarios et stratégies de communication possibles; et en 
évaluant le rôle potentiel des journalistes. Ces informations 
seront utilisées dans le cadre du travail de communication 
plus large de l’OMS.


Au cours de la phase précédant l’autorisation de mise sur le 
marché jusqu’en octobre 2020, le groupe de travail définira un plan 
pour communiquer sur les avantages et les risques des vaccins et 
identifiera des approches pour faire passer des messages sur la 
sécurité vaccinale. Dans la phase de pré-lancement, le GACVS 
évaluera les informations techniques sur les problèmes d’innocuité 
potentiels pour chaque vaccin et fournira des conseils en matière 
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the working group will collect evidence on emerging 
technical issues and public concerns to further improve 
communication on vaccine safety.


Conclusions and recommendations
GACVS recommended that infrastructure and capacity 
for surveillance of the safety of COVID-19 vaccines 
should be in place in all countries and existing infra-
structure be reactivated and engaged before a vaccine 
is introduced, which will require local, national, regional 
and global collaboration. Countries should include 
preparedness plans for COVID-19 vaccine safety in their 
overall plans for vaccine introduction, building on WHO 
guidance.


GACVS recommended that a working group of experts 
be established to provide guidance to countries and 
regions on prerequisites for vaccine introduction that 
could be adapted by each country; alignment of COVID-19 
vaccine safety preparedness and leveraging of existing 
national AEFI surveillance systems as far as possible; 
adequate data management systems; tools for decision-
making by national programme managers; and a 
vaccine safety communication strategy.


As knowledge about COVID-19 disease and the new 
vaccines is evolving continuously, GACVS recommends 
creation of a basic list of AESI, which would be reviewed 
continuously in the light of evolving knowledge. Back-
ground rates for the events on the list should be gener-
ated when possible, so that all countries need not 
undertake hypothesis-testing studies of associations. 


Prioritization of the AESI to be included in common 
protocols for rapid assessment or hypothesis-testing 
studies for active surveillance (e.g. self-controlled case 
series, cohorts, case–control studies) may be based on 
AEFI identified in clinical trials.


As regions have differential ability to generate back-
ground rates or to participate in studies of active 
surveillance, there must be good collaboration and 
exchange of information among countries and regions 
so that data can be pooled to increase the possibility 
of identifying and responding to AESI. 


GACVS emphasized that regional capacity to pool data 
and increase sensitivity for identifying and responding 
to safety signals and AEFI should be enhanced.


GACVS recommended that existing and new Brighton 
Collaboration case definitions for AESI, tools for assess-
ing the certainty of cases, algorithms and codes for 
identifying cases from data collections (e.g. MedDRA, 
ICD revisions 9 and 10), be shared widely for countries 
to align their data, thus facilitating pooling of results.


GACVS recommended that a working group be estab-
lished to incorporate case definitions in the absence of 
Brighton Collaboration definitions for the prioritized 
AESI and that countries acquire minimum institutional 
capacity for their identification.


de communication. Après l’introduction des vaccins, le groupe de 
travail recueillera des données sur les problèmes techniques émer-
gents et sur les préoccupations du public afin d’améliorer encore 
la communication sur la sécurité vaccinale.


Conclusions et recommandations
Le GACVS a recommandé que les infrastructures et les capaci-
tés de surveillance de l’innocuité des vaccins contre la COVID-
19 soient en place dans tous les pays et que les infrastructures 
existantes soient réactivées et en place avant l’introduction de 
vaccins, ce qui nécessitera une collaboration locale, nationale, 
régionale et mondiale. Les pays doivent inclure des plans de 
préparation en matière de sécurité vaccinale contre la COVID-19 
dans leurs plans généraux d’introduction de vaccin, en s’ap-
puyant sur les orientations de l’OMS.


Le GACVS a recommandé la création d’un groupe de travail 
d’experts chargé de fournir des conseils aux pays et aux régions 
sur les conditions préalables à l’introduction de vaccin qui 
pourraient être adaptées par chaque pays; l’alignement de la 
préparation en matière de sécurité vaccinale contre la COVID-
19 et la mise à profit des systèmes nationaux de surveillance 
des MAPI existants dans la mesure du possible; des systèmes 
de gestion des données adéquats; des outils pour la prise de 
décisions par les responsables des programmes nationaux; et 
une stratégie de communication sur la sécurité vaccinale.


Comme les connaissances sur la COVID-19 et les nouveaux 
vaccins évoluent constamment, le GACVS recommande la créa-
tion d’une liste de base des manifestations indésirables d’intérêt 
particulier, qui serait révisée en permanence à la lumière de 
l’évolution des connaissances. Des taux de base pour les événe-
ments figurant sur cette liste doivent être générés lorsque cela 
est possible, afin que tous les pays n’aient pas à entreprendre des 
études de vérification des hypothèses des associations. 


La priorisation des manifestations indésirables d’intérêt parti-
culier à inclure dans les protocoles communs d’évaluation 
rapide ou les études de vérification d’hypothèses pour la 
surveillance active (par exemple séries de cas autocontrôlées, 
cohortes, études cas-témoins) peut reposer sur les MAPI iden-
tifiés dans les essais cliniques.


Comme les régions ont des capacités différentes pour générer 
des taux de base ou pour participer à des études de surveillance 
active, il doit y avoir une bonne collaboration et un échange 
d’informations entre les pays et les régions afin que les données 
puissent être mises en commun pour accroître la possibilité 
d’identifier des manifestations indésirables d’intérêt particulier 
et d’y répondre. 


Le GACVS a souligné que les capacités régionales pour mettre 
en commun les données et accroître la sensibilité pour identifier 
et répondre aux signaux liés à la sécurité vaccinale et aux MAPI 
devront être renforcées.


Le GACVS a recommandé que les définitions de cas existantes 
et nouvelles de la Brighton Collaboration pour les manifesta-
tions indésirables d’intérêt particulier, les outils d’évaluation de 
la certitude des cas, les algorithmes et les codes d’identification 
des cas à partir des recueils de données (par exemple MedDRA, 
révisions 9 et 10 de la CIM), soient largement partagés pour 
que les pays alignent leurs données, facilitant ainsi la mise en 
commun des résultats.


Le GACVS a recommandé qu’un groupe de travail soit établi pour 
incorporer les définitions de cas en l’absence de définitions de 
la Brighton Collaboration pour les manifestations indésirables 
d’intérêt particulier prioritaires et que les pays acquièrent des 
capacités institutionnelles minimales pour leur identification.
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GACVS advised countries to consider using a Delphi 
method when case definitions are not available from 
the Brighton Collaboration.


WHO should work with national teams of the Expanded 
Programme on Immunization to strengthen routine moni-
toring of vaccine safety with COVID-19-related activities.


GACVS noted that vaccine developers should draft and 
implement appropriate risk management plans 
and safety studies for the early phase of vaccine deploy-
ment and for adapting risk management plans to 
emerging data and practical considerations during 
scale-up. 


National regulators should review the risk management 
plans obtained from vaccine developers and, to the 
extent possible, provide a summary of the plans to 
immunization programmes and other stakeholders. 
Vaccine developers are encouraged to share their plans 
with immunization programmes and other stakeholders 
in countries and to incorporate them into their vaccine 
safety preparedness strategies at the time of vaccine 
introduction.


The Committee recommended that developers share 
national, regional and international data on safety, 
including summaries, with the reviewing regulatory 
authority.


GACVS stressed the importance of immunization regis-
ters of case data and barcodes for tracking vaccine 
distribution and of training vaccinators. 


After the vaccines are deployed, safety data received by 
regulators and immunization programmes should be 
shared with or made accessible to other relevant stake-
holders. 


GACVS recommended that any review of the safety of 
new vaccines be based on the appropriate Brighton 
Collaboration standardized templates for benefit–risk 
assessment of vaccines (by technology platforms) when 
available and approved, which offer a structured 
approach to evaluating safety. GACVS advised that 
templates be pilot-tested in a number of scenarios and 
then adapted accordingly.


GACVS members stressed the importance of an ambi-
tious, proactive plan for communicating vaccine safety. 
They observed that, while social media comments are 
highly visible and may influence political decision-
making, they do not necessarily influence individual 
behaviour. Less visible social media such as WhatsApp 
and Tiktok are very influential in certain groups and 
should be monitored as closely as possible. Local 
communication teams can provide valuable information 
about local situations and current misinformation.


 
GACVS members noted that communication approaches 
should clearly explain the difference between AESI and 
AEFI to relevant stakeholders.


GACVS endorsed WHO’s proposed safety communica-
tions approach to COVID-19, which incorporates a plan 
for communicating the benefits and risks of vaccines, a 
roadmap and proposed outputs. WHO will establish a 
task force to implement the roadmap in the period 
May–December 2020. 


Le GACVS a conseillé aux pays d’envisager l’utilisation d’une 
méthode Delphi lorsque les définitions de cas ne sont pas dispo-
nibles auprès de la Brighton Collaboration.


L’OMS doit travailler avec les équipes nationales du Programme 
élargi de vaccination pour renforcer la surveillance systématique 
de la sécurité vaccinale avec les activités liées à la COVID-19.


Le GACVS a indiqué que les développeurs de vaccins devraient 
élaborer et mettre en œuvre des plans de gestion des risques 
et des études d’innocuité appropriés pour la phase initiale de 
déploiement des vaccins et pour adapter les plans de gestion 
des risques aux données émergentes et aux considérations 
pratiques au cours de la mise à l’échelle. 


Les organismes de réglementation nationaux doivent examiner 
les plans de gestion des risques obtenus auprès des déve-
loppeurs de vaccins et, dans la mesure du possible, fournir un 
résumé de ces plans aux programmes de vaccination et aux 
autres parties prenantes. Les développeurs de vaccins sont 
encouragés à partager leurs plans avec les programmes de 
vaccination et les autres parties prenantes dans les pays et à 
les intégrer dans leurs stratégies de préparation en matière de 
sécurité vaccinale au moment de l’introduction des vaccins.


Le Comité a recommandé que les développeurs partagent les 
données nationales, régionales et internationales sur l’inno-
cuité, y compris les résumés, avec l’autorité de réglementation 
chargée de l’examen.


Le GACVS a souligné l’importance des registres de vaccination 
contenant des données sur les cas et des codes-barres pour suivre 
la distribution des vaccins et pour former les vaccinateurs. 


Après le déploiement des vaccins, les données d’innocuité 
reçues par les organismes de réglementation et les programmes 
de vaccination devront être partagées avec les autres parties 
prenantes ou rendues accessibles à celles-ci. 


Le GACVS a recommandé que l’examen de l’innocuité des 
nouveaux vaccins soit basé sur les modèles standardisés appro-
priés de la Brighton Collaboration pour l’évaluation des avan-
tages et des risques des vaccins (par plateformes technolo-
giques) lorsqu’ils sont disponibles et approuvés, ce qui offrira 
une approche structurée de l’évaluation de l’innocuité. Le 
GACVS a conseillé que les modèles soient mis à l’essai dans un 
certain nombre de scénarios et adaptés en conséquence.


Les membres du GACVS ont souligné l’importance d’un plan 
ambitieux et proactif pour communiquer sur la sécurité vacci-
nale. Ils ont observé que, si les commentaires des médias 
sociaux sont très visibles et peuvent influencer la prise de déci-
sions en matière de politiques, ils n’influencent pas nécessaire-
ment le comportement individuel. Les médias sociaux moins 
visibles tels que WhatsApp et Tiktok sont très influents dans 
certains groupes et doivent être surveillés d’aussi près que 
possible. Des équipes de communication locales peuvent four-
nir des informations précieuses sur les situations locales et les 
fausses informations qui circulent. 


Les membres du GACVS ont indiqué que les approches de 
communication devront expliquer clairement aux parties 
prenantes concernées la différence entre les manifestations 
indésirables d’intérêt particulier et les MAPI.


Le GACVS a approuvé l’approche proposée par l’OMS en matière 
de communication sur la sécurité pour la COVID-19, qui 
comprend un plan de communication sur les avantages et les 
risques des vaccins, une feuille de route et les résultats souhai-
tés. L’OMS constituera un groupe de travail pour mettre en 
œuvre la feuille de route entre mai et décembre 2020. 
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Topic Recommendations/Action item Meeting Date Status Comments and Follow up


General SAGE stressed that additional disaggregation was
needed in the analysis of the progress achieved on
the ground, and in identifying bottlenecks for
progress, and recommended that reports display
disparities observed at sub-national levels.


Apr 2015 Ongoing WHO headquarters (HQ) continues working closely with regional offices to obtain subnational level for
coverage and measles/rubella and other VPD surveillance data. Currently this is happening in the
African Region on monthly as well as annual basis; and in the South East Asian Region and the
European Region it is done on annual basis. Since 2017, WHO-HQ is collecting district level coverage
data (numerator, denominator and coverage from DTP1, DTP3 and MCV1) as part of annual data
collection exercise. In 2019, for 2018 data, out of 194 member states, 150 countries reported
subnational coverage, 135 at the 1st subnational level and 102 at the 2nd subnational administrative
level (district or equivalent). The nearly 24,000 districts for which data were received are home to over
100 million children, 75% of the surviving infants worldwide. Large differences exist in the size of
districts and the coverage they report. A large proportion (more than 25%) report coverage over 100%
and many district report large changes from one year to the next, highlighting the challenges to
accurately measure coverage at subnational level. Detailed analysis and reported data are available
from http://www.who.int/immunization/monitoring_surveillance/data/subnational/en/


AEFI reporting SAGE urged that efforts be pursued to enhance
Adverse Events Following Immunization (AEFI)
reporting worldwide.


Apr 2016 Ongoing Progress with adverse events following immunization (AEFI) surveillance continues to be reasonably
sustained as measured by the minimum capacity indicator of reporting ratio of at least 10 AEFI cases
per 100,000 surviving infants. In 2019, the performance in AFRO and PAHO has remained unchanged
with marginal drop in performance in other regions with 109 countries reporting at least 10 AEFI per
100,000 surviving infants as compared to 45 in 2010 and 97 in 2016 and 120 in 2018. 159 countries
have a national system in place to monitor AEFI and 124 countries have an established national
vaccine adverse events review committee. In 74 countries AEFI is reported primarily by the EPI
program, in 21 countries by the national regulatory authority and in 61 countries jointly by the EPI
program and NRA.
The Global Vaccine Safety Blueprint (GVSB), published in 2012, was reviewed through an extensive
landscape analysis.  The findings of the review were published and discussed by the Global Advisory
Committee on Vaccine Safety.  Subsequently, a drafting group was assembled and an updated
strategy, the GVSB2.0  was prepared. The revised Global Vaccine Safety blueprint 2.0 was reviewed by
SAGE in April 2020: the committee proposed additional areas for inclusion and strengthening and then
endorsed the document. The GVSB2.0 provides high level strategic guidelines, based on the different
countries’ maturity levels.  It is based on the WHO Global Benchmarking Tool for evaluation of
regulatory systems pharmacovigilance indicators.  Those indicators are used to measure performance
in different countries and assess their maturity levels.  The GVSB2.0 is aligned with priorities of the
Immunization Agenda 2030, namely, it will be ‘people focused’ ‘country owned’, ‘partnership based’
and ‘data driven’.  Subsequently, the Global Vaccine Safety Initiative will be restructured along the new
strategic areas.
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Analysis of national
legal framework on
immunization


Legal frameworks: A comprehensive global audit
should be undertaken to document the ways in
which legislation and regulation have been used to
promote or undermine immunization at a national
level, to identify how legal and regulatory
instruments can be best applied in different
contexts and for different purposes to strengthen
immunization systems


Oct 2017 ongoing The University of Dalhousie Canada conducted a study to assess the impact of legislative frameworks
on immunization, particularly in the context of establishment and governance of national immunization
technical advisory groups (NITAGs). Preliminary results were presented at Decade of Vaccines (DoV)
Working Group meeting in Aug 2018 and at the meeting of the Global NITAG Network in December
2018. Additional analysis was carried out - report was finalized in Aug 2019. Two manuscripts have
been written to disseminate findings - the first (on the NITAG component) was published in Nov 2019,
the second (on mandatory vaccination requirements) was submitted for peer-review in May 2020. In
parallel, Sabin Vaccine Institute conducted a landscape analysis of immunization legislation in the
European region and developed case studies, results are available on the Sabin website. Potential
follow up studies to assess the impact of the legislation in select countries is under discussion.


COVID-19 SAGE requested that the COVID-19 Working Group
be constituted at this current time to permit active
involvement of SAGE in WHO processes to advise
on product profile and target groups for vaccine
evaluation.


Apr 2020 Ongoing


Data quality SAGE requested the establishment of a Working
Group on Quality and Use of Global Immunization
and Surveillance Data.


Apr 2017 Ongoing The Working Group was established in August 2017 and reported to SAGE in April and October 2019.
SAGE issued recommendations in Oct 2019, and the WG was then closed.


Diphtheria SAGE expressed concern with the shortage of Td
vaccine (tetanus toxoid + reduced diphtheria toxoid
content) for routine immunization of children and
adolescents, catch-up vaccination of adults and
tetanus prevention after injury, and recommended
that the demand and supply scenarios for Td
vaccines should be assessed.


Apr 2017 Ongoing An assessment of global demand and supply for Diptheria and Tetanus containing vaccines was
conductd in 2017 and updated early 2019 for SAGE members and wider public. The main objective of
the assessment was to understand possible supply implications of global implementation of WHO
recommended schedule for D&T containing vaccines. The assessment can also be useful to guide
current supply access issues. The assessment was conducted with support from Linksbridge and
MMGH consulting group. The methodology used is similar to other global market studies conducted
under the Market Information for Access Initiative - and endorsed by IVIRAC in 2019. The conclusion of
the 2019 assessment on D&T were:
•	WHO recommends for all countries: 1) a life course of 6 doses of Diphtheria and Tetanus containing
vaccines and 2) use of Td in place of TT
•	108 / 194 countries do not meet these recommendations, but due to conducive circumstances, they
are now likely to implement WHO recommendations
•	Full implementation of the recommendations would increase global demand for all D&T containing
vaccines by ~15% between now and 2030
•	Sufficient supply is available to cover both current and future demand for wP / non-aP containing
vaccines
•	Supply of aP-containing vaccines is currently sufficient to support demand from countries where the
product is in use; access in additional countries may be problematic
•	Countries with only one locally-registered product are at risk of supply shortages, irrespective of the
global supply-demand balance
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Diphtheria SAGE advised that WHO collaborate closely with
partners to establish and manage a global
procurement mechanism and a physical or virtual
DAT stockpile that would be available to all
countries. SAGE further urged that regulatory
pathways be established to ensure the rapid
deployment of DAT. In the long term, SAGE advised
WHO to identify mechanisms to support the
development of a monoclonal antibody as an
alternative to DAT of equine origin.


Apr 2017 Ongoing WHO has established a DAT international working group to coordinate and allocate extremely limited
DAT supplies. In 2018 WHO coordinated the procurement of DAT among different procurement
agencies and partners.  DAT was supplied to Yemen, Bangladesh, Indonesia, Venezuela and Haiti.
Around 20,000 vials have been deployed between WHO, PAHO and MSF. In 2019 WHO coordinated
the procurement of 700 vials for Somalia, the Philippines and Ukraine. In 2020 WHO has received
requests from Haiti, Indonesia and Yemen and UNICEF from Pakistan and the Philippines.


DAT-WG is now looking for  solutions to establish either a procurement mechanism to make
agreements in advance or a stockpile to meet the urgent or unexpected demand during outbreaks.


WHO DAT-WG coordinates the group to look at the following areas of work:


1. Procurement strategy


2.  Forecasting and Stockpiling


3.  Decision making criteria and mechanism for DAT allocation


4.  Quality, standardization and WHO prequalification


5.  DAT production capacity and new products (mAbs)


Members of the coordinating group:   MSF, UNICEF, ECDC, CDC, PEI, MHRA, EC, FDA, EMA, PHE,
NIBSC


WHO is in the process of evaluating the quality of the available equine DAT from producers in India and
Brazil in collaboration with NIBSC and PEI. Informal inspections coordinated with GMP already
allowed in 2019 to identify preferred producers and initial testing. Testing of 2 DAT products is planned
a at NIBSC in September 2020.


In February 2020 the WHO Prequalification and Regulation Department signed a confidentiality
agreement with MassBiologics to allow review of data on their diphtheria mAb candidate which recently
completed a phase I clinical trial and is being considered by the US FDA for expanded
access/compassionate use.  It should be noted that the cost of goods of the product is significantly
higher than equine DAT.


Ebola vaccines SAGE recommended that a comprehensive review
be conducted of the recent experience of Ebola
virus vaccine implementation and policy
development during an outbreak response in order
to inform future processes for the development of
recommendations, the use, and the monitoring of
un-licensed vaccines in emergency and outbreak
response situations.


Apr 2020 Ongoing


Full public health
value of vaccines


SAGE requests update on progress and
implementation of the concept, and on a more
public health related terminology.


Apr 2018 Ongoing On the recommendation of SAGE, the term value proposition has been removed and the new
terminology for the concept is the 'Full value of vaccine assessment' (FVVA)'.  Efforts and
collaborations to develop components of FVVA
for several vaccines sare underway including Herpes Simplex Virus, Group B strep and Group A strep
vaccines. PDVAC recently reviewed a proposal to develop a FVVA for Shigella (parenteral) vaccines.
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Health Workers Further work on the terms of reference of a
potential Health Workers SAGE Working Group is
needed and some initial work needs to be done
before bringing the proposal to establish the group
to SAGE.


Apr 2019 Ongoing To inform the potential work of a SAGE Working Group on health worker (HW) vaccination, WHO's
Initiative for Vaccine Research (IVR) has called an International Expert Advisory task force to develop
guidance to inform the introduction HW vaccination with influenza vaccine. This manual is being piloted
in multiple countries introducing influenza vaccine or with influenza HW vaccination policies in place.
Furthermore, IVR is conducting a literature review to better understand linkages between vaccine
uptake in HWs and pregnant women.


Hepatitis A Long-term protection from single or 2-dose
schedules should be regularly monitored by
countries and reviewed by SAGE. In April 2019,
SAGE requested next steps to be undertaken to
inform consideration of a single dose vaccination
strategy by SAGE which would lead to an update to
the 2012 WHO position paper on hepatitis A
vaccines. These next steps include the identification
of a complete global list of inactivated and live
attenuated HepA vaccines that are being used,
review of efficacy, effectiveness, long-term
protection, program implementability, and impact on
HepA virus disease of single dose schedules for
the available HepA vaccines and review of data on
HepA virus outbreaks, disease burden, and
surveillance.


Apr 2012 Ongoing Post-market surveillance continues in Argentina and a detailed report on the recent epidemiological
situation was provided to WHO in March 2017. The next active follow-up report will be requested ahead
of the April 2018 SAGE meeting.
In 2014, in the context of a localized outbreak in a border area, 8 potential breakthrough cases were
identified.  For 5 of them there is uncertainty about the vaccination status and/or conditions (cold chain)
in which vaccination was administered.  Seven of these cases are in the 5-9 age group (distributed
throughout the period) and one in the 1-4 age group. This resulted in an enhanced vigilance in the
country. As exemplified by the outbreak in San Martin, the risk persists in the population. 73% of of
hepatitis A virus (HAV) acute infection cases reported occurred in individuals over >10 years.  All cases
reported occurred in unvaccinated individuals.


After now 11 years of follow-up, there is currently still no evidence of waning immunity and the outbreak
experienced in 2014 was compatible with very high vaccine effectiveness.  Hepatitis A cases have
remained low in 2014, 2015, and 2016.  Although a reduction in hepatitis A rates was experienced in all
age groups, there is an increasing proportion of the remaining cases occurring in persons > 14 years
of age in the post vaccination period.  Most of these represent non-vaccinated adolescents or adults
that escaped HAV-infection in previous outbreaks.


Both Colombia and Paraguay also introduced a single dose national immunization schedule for 1 year
old children. Yearly review of the Argentinian surveillance data will continue as Argentina was the front
runner country to introduce a 1 dose schedule with the inactivated vaccine.


The results of the phase 2 study conducted in 2013 with a median post-vaccination interval of 7.7 years
were quite reassuring with a prevalence of protective antibodies of 97.4% (95% CI: 96.3-98.3) still
protected.  More recent  analysis (phase 3) indicates that the prevalence of protective antibodies in
children > 9 years following a single dose of hepatitis A vaccine was still 87.6%  but a decrease was
observed in all centers with decreased GMCs.  It is still unclear if different samples or differences in
methodology or recall bias in seronegative individuals could actually account for the difference, but this
requires continued follow up.  For the time being epidemiologic surveillance continues to show very low
infection rates in all regions and age groups with sporadic cases occurring mainly in frontier regions
and non-vaccinated adolescents.
Currently, a study is ongoing to assess the immunological response after ten years of vaccination.
Results are anticipated by the end of 2019.


Preparatory work to inform consideration of a single dose vaccination strategy by SAGE has been
initiated.  CDC's Division of Viral Hepatitis and Global Immunization Division, in collaboration with
PAHO, are reviewing 1) data on hepatitis A outbreaks, global burden of disease, surveillance and
epidemiology, 2) the available inactivated and live attenuated HepA vaccines available around the
world, 3) efficacy, effectiveness, long-term protection, program implementability, and impact on
hepatitis A disease of various dosing schedules. This review of data is scheduled to be completed in
mid-2020.  In addition, in January 2019, the Institute of Health Metrics will share an update at WHO of
current estimates of the Global Burden of Disease for acute hepatitis.


Decision has been taken to start a Hepatitis A working group. Call for applicants, selection panel and
nomination has taken place. Kick off meeting is scheduled for 15 September 2020. Rakesh Aggarwal
will act as chair, Shabir Mahdi is the second SAGE member on the WG.
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Hepatitis B SAGE strongly urges all the pre-qualified vaccine
manufacturers of monovalent hepatitis B vaccine to
pursue regulatory approval for Controlled
Temperature Chain (CTC) as soon as possible,
given the available evidence of compatibility with
CTC requirements.


Oct 2016 Ongoing During the course of 2018, one Hepatitis B vaccine manufacturer had obtained licensure approval from
the relevant NRA  for a Hepatitis B injectable vaccine (single dose, thimerosal containing 0.5ml
presentation) to be stored up to 37°C for 28 days and up to 45°C for 4 days.  The latter parameters are
compatible with Controlled Temperature Chain (CTC) requirements.  However, in November 2018, this
manufacturer made a business decision not to proceed with a CTC label variation and informed WHO
PQT of their decision to withdraw their request for pre-qualification. The main reason for the latter
concerned the low potency preferred by the manufacturer which was not meeting the approval of PQT.


Two other manufacturers have expressed a willingness to seek licensed and WHO-Prequalified label
variations on their respective birth-dose Hepatitis B vaccines permitting use in a CTC.


The CTC Working Group under the Immunization Practices Advisory Committee (IPAC) has made
available a landscape analysis and strategy to further promote the use of hepatitis B birth-dose in a
CTC.  This Working Group met in December 2019 to assess progress and opportunities to advance the
CTC agenda regarding Hepatitis B and other priority vaccines. A new 5 year Strategic Roadmap is
expected to be developed for CTC during the course of 2020, a portion of which will focus on Hepatitis
B Birth dose.


Hepatitis E SAGE members expressed their concerns about
the limited use of Hepatitis E vaccine, in particular
in pregnant women, and welcomed the generation
of new data to increase its use. SAGE would
appreciate to be kept informed on the issue.


Apr 2019 Ongoing WHO and partners are currently assessing the use of the vaccine with the Ministry of Health and Social
Services in Namibia, where an outbreak has been ongoing for 2 years. For this, a generic protocol has
been developed by MSF to generate new evidence on the use of the vaccine. Given the COVID-19
situation, there have been no further developments regarding this project.


Hexavalent
IPV-based
combination
vaccines PQ and
supply


Track progress on Hexavalent IPV-based
combination vaccines prequalification and supply


Oct 2017 Ongoing This work is ongoing through the Gavi market shaping team who is leading on collecting information on
hexavalent supply as well as communication with manufacturers on potential future demand. Gavi
developed a market shaping roadmap with partners on Hexavalent vaccine which was published in
April 2020 including a concerted action plan to ensure the coordination between Partners
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HIV SAGE requested regular updates on the progress
of HIV-vaccine research.


Apr 2010 Ongoing Two Phase 2b HIV vaccine efficacy studies have started in Africa, late 2017, and one Phase 3 trial
have started in late 2019.


The HVTN702 phase 2b efficacy trial in Southern Africa, built on analyses of correlates of protection in
the RV144 Phase 3 trial in Thailand (which showed 31 % protection against new HIV infection during
the 3.5 years after vaccination, 60 % during the first year), is testing an immunization regime based on
a canarypox-based vaccine called ALVAC-HIV and a bivalent gp120 protein subunit vaccine. As
compared to the Rv144 trial this regimen includes a new adjuvant, targets the HIV Clade C and
includes the addition of booster doses. This trial was recently stopped for lack of efficacy in a futility
analysis.


The HVTN 705 Phase 2b trial in several African countries is testing a regimen based on 4 mosaic
recombinant Ad26 and the gp140 protein trimer in alum. A slightly different formulation is moving
forward to Phase 3 evaluation in the HVTN706 (MOSAICO) trial in the USA, Europe and South
American men and transgender men who have sex with men.


Another important development relates to the testing of several monoclonal antibodies having broadly
neutralizing antiretroviral properties. Two multicenter, multi-country studies, one of which in women in
South Africa, will test for prevention of HIV infection after several VRC01 monoclonal antibody
injections. Several other approaches are being tested in translational research. Building on stakeholder
consultation, WHO IVR published key perspectives about the pathway to licensure, policy decision and
global access for HIV vaccines and monoclonals (HIV immunoprophylaxis: preparing the pathway from
proof of concept to policy decision and use. Vekemans J et al. Lancet HIV. 2019). Partner discussions
are ongoing for the generation of consensus Preferred Product Characteristics documents and
assessment of the full public value of HIV vaccines and mAbs for HIV prevention. An ethics
consultation was organized in collaboration with UNAIDS and WHO HIV to update ethical guidelines for
HIV prevention trials.


HPV SAGE urged that a globally more equitable
distribution of the available HPV doses be
encouraged to ensure optimal global public health
access to vaccines.


Oct 2018 Ongoing A workplan for the assessment of options to achieve more equitable allocation of HPV vaccine under
supply constraints was made and the SAGE WG on HPV vaccines reviewed during it's meeting of June
6-7, 2019 (and subsequent TCs), the latest evidence on the immunogenicity, efficacy and
effectiveness of HPV vaccines, the vaccine allocation strategy(ies) to achieve more equitable access to
HPV and reviewed the potential effect on HPV infection, disease and access to HPV vaccines in the
short and mid-term of various schedule and vaccine allocation strategies. Recommendations from the
WG were discussed during the SAGE meeting in October 2019 and SAGE recommended to maintain
the current position on HPV vaccines. To deal with the supply constraints, SAGE urged countries to
temporarily pause boy, older adults and MAC HPV vaccination strategies, and provided alternative
strategies to deal with different supply constraints scenarios(targeting 13/14 yr old girls to maintain
some of the benefits of the MAC; 1+1 schedule for 9/10 yr old girls with 3 to 5 yr interval; and after
stock outs, catching up cohorts  before they reach 15 yr when supply is again available). SAGE also
recommended to establish a dialogue on global access to HPV vaccines engaging all stakeholders
including manufacturers on which follow up action is being planned.
July 2020 update: Global access Dialogue underway as of early 2020; alternative schedule have been
based by at least one Member State NITAG to make recommendation on HPV vaccination (1+1) with
interval of several years and has proven useful in context of COVID disruption and re-starting
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HPV The secretariat is developing a pathway, milestones
and indicators towards that goal that will require
careful consideration of the role of HPV vaccination,
besides screening and care components.  To guide
WHO on this, it was agreed that a SAGE working
group would be needed, with an initial reporting
back to SAGE in October 2018. SAGE should
consider new data in terms of cost-effectiveness,
defining long- and interim- goals, identifying
indicators for the elimination strategy as related to
vaccination.


Jun 2018 Ongoing SAGE established a Working Group in 2018. In October 2018, SAGE reviewed the latest evidence on
the immunogenicity, efficacy and effectiveness of HPV vaccines, their administration schedules,
number of doses and intervals, and use in HIV-infected and in male populations. SAGE also reviewed
the results of 3 models showing the impact and effectiveness of various HPV vaccination and
screening strategies, and the potential for cervical cancer elimination. SAGE also expressed concern
about the constrained HPV vaccination supply forecast until at least 2024. Work is being done by the
SAGE Working Group to assess options for more equitable distribution of HPV vaccines. Different
allocation strategy(ies)and their potential effect on HPV infection, diseases and access to HPV vaccine
in the short and mid-term have been discussed in the HPV WG during 2019 and were discussed at the
SAGE meeting in October 2019. While maintaining the WHO position on HPV vaccines, SAGE
provided alternative strategies for dealing with constrained supply. The WHO Secretariat has held
consultations with member states of all regions in 2019 and has submitted the final draft global cervical
cancer elimination strategy to the EB in January 2020 for adoption during the WHA in May 2020. The
2030 goal of introduction of the HPV vaccine in all countries and the target of 90% coverage among
girls has been maintained.
July 2020 update: The Resolution on the elimination of cervical cancer and the global strategy have
been adopted by Member States following a silent procedure in June 2020 following the adapted
COVID centered WHA May 2020. No comments were received from MS and hence the resolution and
global strategy have been adopted as will expected to be announced by end july.
This issue was therefore been successfully followed up on can now be closed


HPV vaccines SAGE called upon WHO and its partners to
convene a dialogue on global access to HPV
vaccine, engaging all stakeholders, including
vaccine manufacturers.


Oct 2019 Ongoing -	In follow up to the recommendation from SAGE at its meeting in October 2019, WHO began a global
dialogue on access to HPV vaccine with vaccine manufacturers, countries (through WHO Regional
Offices,) and partners including Gavi, UNICEF, the Gates Foundation and the PAHO Revolving Fund.
-	The dialogue is taking place in two phases, including due to the Covid-19 pandemic. The first phase is
a series of bilateral dialogues with stakeholders . The second phase will be through multilateral
dialogues. Updates to SAGE will be given throughout.
-	The first phase is helping to assess whether measures can increase near-term (2020-2022) availability
and affordability of HPV vaccine to countries with a high burden of cervical cancer; to better
understand the medium term (2023-2025) supply-demand issues; and, to better understand supply
allocation processes.
-	Stakeholders welcomed WHO taking on this role. Given the truly global nature of the HPV vaccine
access issue and the global, and the normative role of WHO in health programmes, WHO is seen as
having a critical role in convening stakeholders and driving actions for equitable access.
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Immunization
Agenda 2020-2030


These recommendations on data quality (see
below) should be added to the IA2030, and regions
and countries should include multi-component
interventions for improving data quality and use in
their regional 2021–2030 strategies. These
recommendations
should also be integrated into the broader efforts of
UHC and PHC.
1. Embed monitoring of data quality into global,
regional and national monitoring of the surveillance
of immunization and VPDs.
2. Increase the capacity and capability of the
workforce for ensuring data quality and use, starting
at the level at which data are collected.
3. Improve the accuracy of denominators.
4. Enhance use of all available data for tailored
action, including programme planning, management
and decision-making.
5. Adopt a data-driven continuous quality
improvement approach as part of health system
strengthening
at all levels.
6. Strengthen governance of the pilot-testing and
use of new tools for collection and use of
immunization
and surveillance data.
7. Improve data-sharing and knowledge
management among areas and organizations for
greater
transparency and efficiency.
8. WHO and UNICEF should strengthen global
reporting and data monitoring through a periodic
needs assessment and revision process.


Oct 2019 Ongoing


Influenza SAGE issued the recommendation to establish a
Working Group on influenza vaccines.


Apr 2017 Ongoing A SAGE Working Group on Influenza Vaccines has been established in December 2017.
http://www.who.int/immunization/policy/sage/sage_wg_influenza_dec2017/en/ The Working Group
deliberations are ongoing in 2020. The Working Group was to convene for a face-to-face meeting in
April 2020 in Kopenhagen but this was canceled due to COVID-19. The Working Group met virtually in
July 2020 to prepare a guidance document on the revised prioritization of target groups for vaccination
to be presented to SAGE.


IPV Supply THE IPV supply situation is expected to improve in
2018; all countries are expected to have access to
IPV for routine immunization from the end of Q1
2018. SAGE acknowledged WHO´s work with
Imperial College, London, to grade risks in Tier 3
and 4 countries based on susceptibility,
transmission, exposure, and primary
immunodeficiency-associated vaccine-derived
poliovirus (iVDPV) prevalence.


Oct 2017 ongoing In Q1 2018, UNICEF issued an update on IPV supply which provides the current understnading of IPV
supply. this is available upon request. UNICEF does not anticipate a market with multiple suppliers and
sufficient supply capacity to fully meet programmatic requirements of at least 2 doses of IPV to
materialize before 2023.
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Lower
middle-income
countries:
sustainable adoption
and financing for
new vaccines


SAGE requested that WHO facilitate the
establishment of a partnership among all relevant
stakeholders to consider: pooled procurement;
tiered pricing; greater transparency of pricing; and
exploring the role that UNICEF, the Pan American
Health Organization and foundations can have in
assisting these countries with procuring and
financing vaccines.


Nov 2010 Ongoing WHO set up a Middle Income Countries (MIC) Task Force in June 2014 with main immunization
stakeholders (WHO, UNICEF, World Bank, Gavi Secretariat, BMGF, AMP, Sabin, Task Force for Global
Health), which led to the creation of the "MIC strategy", presented at SAGE in April 2015. The strategy
aims at improving sustainability of immunization programmes and access to vaccines in non-Gavi
MICs.  The MIC strategy is based on four pillars : i) Strengthening evidence-based decision-making; ii)
Enhancing political commitment and ensuring financial sustainability of immunization programmes; iii)
Enhancing demand for and equitable delivery of immunization services; and iv) Improving access to
timely and affordable supply.


The timeline for the strategy was up to 2020 to align with the GVAP timeframe and up to 2025 for a
longer term horizon. The strategy was endorsed by SAGE in 2015.In Oct 2016, a meeting of the MIC
Task Force was held to review progress and discuss next steps. The TF determined having concluded
its mandate through a review of the MIC issue and the development of a partner-shared MIC strategy. It
was thus proposed that the TF comes to a close. Anticipating that considerable time may be needed
for funding to become available, the TF proposed that partners focus on i) regular normative/guidance
work benefiting all countries including non Gavi MICs and ii) access to affordable and timely supply
(continuing working on implementation of ongoing activities and potentially new one as possible).
Partners committed to continue information sharing and collaborative spirit in these efforts.


At meeting in June 2019, and in the context of Gavi 5.0 strategy, the Gavi Board requested that the
Gavi Secretariat explore approaches to engaging with self-financing lower middle-income countries in
recognition of major challenges in those countries. WHO and partner are exploring opportunities of
complementary, coordinated approach to support access to vaccines in MICs.  Due to efforts required
on COVID-19 pandemic, the Gavi Board postponed its decision on supporting MICs.


IN order to facilitate a more coordinated approach between partners and to support regions and
countries, an annex to IA2030 on MICs is being developed.
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Malaria Vaccine SAGE requested continued review of the planning
of the pilot implementations and to receive regular
updates on the results.


Oct 2015 Ongoing COVID-19 cases have been reported in all three MVIP countries (Ghana, Kenya, and Malawi),
however, to date, the impact on the MVIP has been minimal. Routine immunization services continue in
all three countries and, as of June 2020, no decline in uptake of the RTS,S/AS01 malaria vaccine has
been reported. The evaluations through sentinel hospital surveillance and community mortality
surveillance continue, with close monitoring of the COVID-19 situation and respecting ERBs and
national guidance. Evaluation partners have instituted measures to reduce the risk of COVID-19
infection among study staff (through provision of personal protective equipment, training on infection
prevention and social distancing). In anticipation of potential disruption of activities, they have also
introduced mitigation measures, including means to collect data retrospectively.


As of the end of June 2020, nearly 900,000 doses of RTS,S/AS01 have been administered across the
three countries and over 350,000 children have started the 4-dose course. Despite the COVID-19
pandemic, immunization programmes in all three countries have managed to improve uptake and
reduce drop-out rates considerably during the first half of 2020. Administrative data indicate that all
three countries have reached over 70% of their target population with the first dose of RTS,S/AS01.
After just over a year since the start of vaccination in Ghana and Malawi (and less than 10 months in
Kenya) this level of uptake is considered satisfactory, within or exceeding expectations for a new
vaccine with a novel schedule, i.e., targeting children from 5 or 6 months of age for the first dose. Areas
for improvement have been identified through supervisory visits, and measures are being taken by the
national immunization programmes, supported by partners, to address identified issues.


The one-year anniversary of the vaccine launch on 23 April 2019 was commemorated in the context of
the 2020 World Malaria Day and World Immunization Week.


Initial data show that the rates of meningitis detected in sentinel hospitals are lower than anticipated
(including in Kenya where lumbar puncture rate is high). The MVIP team is exploring potential reasons
for this low meningitis rate, including reviewing laboratory processes. Notably, pilot areas were
selected, in part, due to high vaccination coverage, and the low meningitis rates may be a
consequence of high uptake of the Haemophilus influenzae type B (Hib) vaccine and pneumococcal
conjugate vaccine (PCV).


In light of the data that have emerged since the 2016 WHO position paper on RTS,S/AS01, including
long term follow-up data from the phase 3 trial showing RTS,S/AS01 vaccine efficacy remained positive
during 7 years follow-up (initial gains were not lost over time), and modelling analyses that bring into
question the added value of the fourth dose, and due to the observed low incidence rates of meningitis
in sentinel hospitals, the Programme Advisory Group (PAG) recommended a case-control study to
evaluate the added benefit of the fourth dose of RTS,S/AS01. A case-control study would also
complement and strengthen the evaluation of existing safety and effectiveness endpoints. Efforts are
underway to secure funding.


In line with the Framework for Policy Decision on RTS,S/AS01, the joint SAGE/MPAC policy review for
the vaccine is anticipated for late 2021 / early 2022.
Efforts continue with Gavi and other partners to find a financial mechanism to enable continued
production of RTS,S bulk prior to a policy recommendation in order to improve the timeliness and
quantity of future vaccine supply.
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Maternal
Immunization


SAGE encouraged WHO to promote more
implementation research to generate generalizable
data on the best ways to integrate maternal
immunization into routine antenatal care in low
resource settings. SAGE requested WHO to
follow-up with a broad based consultation on
vaccination of pregnant and lactating women.


Apr 2015 Completed IVB has: (1) in collaboration with WHO's Maternal, Child and Adolescent Department published (in
Vaccine, June 2020) the results of the Maternal Tetanus Immunization and Antenatal Care Situation
Analysis (MIACSA) project which informs how ANC service delivery including MI is being implemented
selected LMIC countries; (2) held a high level stakeholder meeting in Dec 2019 on immunogenicity,
safety and efficacy of vaccines in pregnant women. The meeting concluded that WHO guidance on
ethical considerations on the inclusion of pregnant and lactating women in vaccine research was
needed and this is being drafted by WHO Ethics group; (4) in collaboration with LSHTM, initiated the
development of a value proposition for GBS vaccination of pregnant women in low resource settings,
including an identification of vaccine specific challenges to operationalizing the vaccine; (5) submitted a
3-year grant proposal to BMGF (June 2020) to support an IVB MI workstream focussing on RSV and
GBS vaccines implementation readiness.


Measles SAGE  recommended that the most expeditious
clinical development and regulatory pathway to
licensure of measles containing vaccines (MCV)
micro-array patch (MAP) be determined, and that
barriers to the development, licensure, and use of
MAPs for measles and rubella vaccine delivery be
identified and addressed urgently.


Oct 2016 Ongoing Microarray patches were prioritised by the Vaccine Innovation Prioritisation Strategy (VIPS) - a
collboration between WHO, Gavi, Unicef, BMGF and PATH - in May, and work is underway to develop a
5 year action plan to advance this technology.
The MR-MAP Target Product Profile (TPP) is available online:
https://www.who.int/immunization/research/ppc-tpp/WHO_MR_MAP_TPP.pdf.
WHO has commissioned a study on use case analysis to assist with more robust demand forecasting
for MR-MAP
Two MR-MAP phase I clinical studies on 2 different formats will start in late 2020/early 2021- timelines
for at least one trial have been impacted by Covid.  A prototype pilot line for coated vaccine MAPs was
demonsrated at recent MAP meeting; production is now in the region of hundreds of MAP/minute.


Measles SAGE stressed that the accumulation of susceptible
persons at both the national and subnational level
should continue to be monitored to identify and
address immunity gaps.  SAGE requested that the
Measles and Rubella Working Group refine the
recommendations as to when follow-up SIAs should
be conducted.


Oct 2016 Ongoing The updated measles position paper (published May 2017) stresses the importance of monitoring the
accumulation of susceptible persons at both the national and subnational level to identify and address
the immunity gaps. The SAGE MR Working Group is looking at refining recommendations as to when
follow up supplementary immunization activities (SIAs) should be conducted. Initial modeling results
and data analyses were discussed at the SAGE WG meeting in June 2017 and again additional
findings discussed in July 2018. The results of this work were presented to the IVAR-AC. IVIR_AC have
created a sub working group that would continue to review the modelling work and provide feedback to
the whole of the IVIR-AC. Additional work is needed to validate the models and revise the
recommendations. This work is ongoing.


Measles SAGE noted that there is a need to address the
substantial information gap on the role of factors
such blunting and maternal immunity in infants
aged <6 months, and the impact of vaccination <6
months of age on subsequent MCV doses.


Oct 2017 ongoing This is an information gap and research is needed. The SAGE WG is working to prioritize research
areas in order to increase interest of donors to fund and of research institutions to carry out the needed
research


Measles SAGE requested feedback on the utility of the M&R
immunity gap guidance.


Oct 2018 Ongoing Assessments are ongoing and feedback to SAGE will be provided as soon as available.
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Measles rubella
investment case


SAGE requests update on measles rubella
investment case as per recommendations from
April 2018 meeting


Apr 2018 Ongoing An Assessment of the Feasibility of Measles and Rubella Eradication, along with models that looked at
the relative impact and investment required for different vaccination coverage scenarios were
presented to SAGE in November 2019. SAGE considered the modelling and economic analyses
presented, the relatively slow progress towards measles and rubella elimination goals to date, and
other programmatic considerations including the dramatic increases in measles cases reported in 2018
and 2019 with ongoing outbreaks in every Region and concluded that while a world without measles
and rubella remains our collective vision, given the current global context achieving measles
eradication is not realistic without further effort. Rather than declaring an eradication goal at this time, a
benchmarking framework should be established to gauge when it is appropriate to set a time-bound
target, by providing metrics toward achieving the necessary conditions for a successful eradication
endgame within a defined period.


The Feasibility Assessment was shared as a background document to the GVAP session at the
Executive Board in February and was scheduled to go to the WHA in May 2020. Due to COVID and a
condensed WHA meeting, the GVAP session and the Feasibility Assessment will be shared with WHA
at a later time (TBD).


Meningococcal A
conjugate vaccine


SAGE recommended that countries completing
mass vaccination campaigns introduce
meningococcal A conjugate vaccine into the routine
childhood immunization programme within 1–5
years following campaign completion, along with a
one-time catch-up campaign for birth cohorts born
since the initial mass vaccination and which would
not be within the age range targeted by the routine
immunization programme.


Oct 2014 Ongoing The recommendations from SAGE are reflected in an update to the WHO meningococcal vaccine
position paper. The updated guidance has been published in the Weekly Epidemiological Record
(WER) on 20 Feb 2015: http://www.who.int/wer/2015/wer9008/en/.
Eleven of the 26 meningitis belt countries have received approval from Gavi, the Vaccine Alliance for
introduction of the meningococcal A conjugate vaccine into their routine immunization programme, with
a single dose at 9, 15 or 18 months of age concomitantly with the administration of the first or second
dose of Measles/Rubella vaccine. Among them, 10 countries have launched their nationwide
introduction at the age of 9 months (n= 7 countries: Sudan, July 2016; Mali, February 2017; Central
African Republic, June 2017; Chad, July 2017; Niger, October 2017; Cote d'Ivoire, August 2018;
Nigeria, August 2019); or at the age of 18 months (n= 2 country: Ghana, November 2016; Gambia,
April 2019); or at the age of 15 months (n= 1 country: Burkina Faso, March 2017), respectively. The
remaining country intends to do so in 2020 (Togo). Another 3 countries (Benin, Eritrea, and Guinea)
have applied to Gavi for an introduction in 2020-21. Other meningitis belt countries intend to apply for
the introduction of the vaccine into their routine programme at the next Gavi application windows in
May and September 2020, as well as in 2021, with the exception of certain countries located on the
fringes of the meningitis belt who intend to wait for the availability of affordable multivalent vaccines
before considering an introduction into their routine programme, while enhancing surveillance in the
meantime. Further, two additional country have conducted their initial mass vaccination campaign in
high-risk areas in 2019 (Kenya and Eritrea). In total, 24 of the 26 meningitis belt countries that have
conducted such campaigns; the last two countries (Rwanda and Tanzania) decided to enhance
surveillance first.


Page 12 of 27
16 September 2020


D_admin_general


SAGE October 2020 meeting







Topic Recommendations/Action item Meeting Date Status Comments and Follow up


Missed opportunities
for vaccination
(MOV)


WHO should discuss and develop guidelines on
how to reduce missed opportunities to vaccinate.


Oct 2014 Completed Following the SAGE recommendation in 2014 to develop guidelines on how to reduce missed
opportunities for vaccination (MOV), WHO developed the MOV strategy by simplifying methodology for
assessing MOV and by adding health worker interviews and a qualitative component. Importantly, the
MOV strategy was developed to link and translate findings of MOV country assessments into actionable
solutions to reduce MOV, especially at the health facility level where vaccination services are provided.


Pilot MOV assessments were conducted in Chad and Malawi in 2015 (PLOS ONE, 2019), and Kenya
in 2016 (PLOS ONE, 2020). During the April 2016 SAGE meeting, SAGE members were updated on
the ongoing work in AFRO, PAHO and SEARO on the use the MOV strategy to improve immunization
coverage.
In Q3-2017, WHO published the following updated MOV guides and field tools: 1) Planning Guide to
Reduce Missed Opportunities for Vaccination and 2) Methodology for the Assessment of Missed
Opportunities for Vaccination. WHO also developed a MOV web page containing links to all the
available materials, MOV related documents and publications. In Q2-2019, WHO published the
Intervention Guidebook for Implementing and Monitoring Activities to Reduce Missed Opportunities for
Vaccination, and in conjunction, a MOV topics page on TechNet-21 was developed to regularly update
any job aids and tools aimed at reducing MOV.
Having strengthened capacity in AFRO to implement the MOV strategy (MOV assessments completed
in: Chad, Malawi, Burkina Faso (led by partner AMP), Kenya, DRC, Nigeria (Delta, Sokoto and Ondo
States), Mozambique (led by partner VillageReach), Zimbabwe, Uganda, Liberia and Madagascar),
collaboration is ongoing with SEARO (MOV assessment completed in Timor Leste in 2016), EMRO
(MOV assessment completed in Jordan (led by partner UNICEF) in 2017) and WPRO (MOV lite model
completed in Cambodia (in collaboration with CDC) in 2017).
WHO priorities include supporting countries to implement and monitor activities to reduce MOV;
evaluate and document the impact of these activities on coverage and timeliness; and continue building
capacity in regions and countries to support additional assessments and MOV reduction strategies. To
date, WHO has provided support with activities to reduce MOV to AMP in Burkina Faso, Malawi WCO,
Nigeria WCO and Uganda WCO.
In December 2018 WHO published a resource guide on integration named "Working together: An
integration resource guide for planning and strengthening immunization services throughout the life
course". This document brings together a range of resources to provide an overview of the global
policies, potential interventions and strategies related to the integration of immunization services. It
also provides guidance and country examples on the integration of immunization with additional health
interventions throughout the life course.


MNTE UNICEF, United Nations Population Fund (UNFPA),
and WHO should support countries in securing the
necessary resources to implement their national
elimination plans, including procurement of Td
vaccine and operational costs for SIAs.


Oct 2016 Ongoing As of August 2020, vaccines, supplies and operational funds have been secured through UNICEF for
Td SIAs planned in 2020 in all the 12 countries (except in Angola and Somalia where no SIAs are
planned) that are yet to be validated for MNTE. Unfortunately, due to the ongoing Covid19 pandemic,
most of the planned SIAs, except in Mali have been postponed till later part of 2020 or early 2021. The
12 countries that are yet to be validated for MNTE include: Afghanistan, Angola, Central Africa republic,
Guinea Conakry, Mali, Nigeria, Pakistan, Papua New Guinea, Somalia, South Sudan, Sudan and
Yemen. All planned Td SIAs rounds in Mali have been completed.


MNTE UNICEF, UNFPA, and WHO should urgently
develop an MNTE investment case and resource
mobilization strategy to secure predictable and
timely funding support  for the remaining 18
countries, if the 2020 elimination timeline is to be
met.


Oct 2016 Ongoing The investment cases for both the 14 countries that are yet to eliminate and those that been validated
have been finalized, online link and hard copies shared with stakeholders. Since the development of
the investment case, two additional countries (Tchad and DRC) have been validated. In addition,
during same period, the 6 regions in the south of Mali as well as the southwest zone in Nigeria have
also been validated for elimination. Unfortunately, despite the investment cases, the 12 countries that
are yet to be validated continue to rely on donor funds for the implementation of their plans
As more countries develop their MNTE sustainability plans, countries will be encouraged to include key
aspects into their cMYPs and other strategic plans to ensure sustainable local financing.
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MNTE UNICEF, UNFPA, and WHO should make all efforts
to secure timely supply of the available WHO
prequalified TT  vaccine in compact single-dose
pre-filled auto-disable injection devices  to facilitate
vaccination of inaccessible populations by
community workers. Should the supply of TT
vaccine in this latter presentation be less than
expected, a clear plan for prioritizing and allocating
available doses should be established.


Oct 2016 Ongoing Despite the rejection by the Gavi PPC of the  proposal submitted to it to request for financial assistance
to support the production and availability of compact pre-filled autodestructive device (cPAD) to
increase access to the Tetanus Toxoid vaccine in remote parts of some selected countries, the use of
the devises and costs were clearly included in the investment case and highlights presented to donors
at the Nov 2018 recent conference in NY. BD indicated some interest in funding Uniject procurement
for some of the countries. The initiative will continue to follow up with this and other donors for funds to
support financing of the devise in the most difficult-to-reach parts of countries. WHO/HQ will continue
to advocate with partners and donors to fund the procurement of cPAD for use to deliver TTCV in
remote and hard-to-reach areas during SIAs. In the meantime, vaccines and supplies continued to be
prioritized for high-risk districts in the remaining 12 countries yet to be validated for elimination.


MNTE Where feasible, the use of serosurveys to validate
assessment of risk identified from other data
sources should be considered to guide vaccination
strategies, especially in high-risk districts. Close
attention should be paid to sampling strategies and
laboratory methods to ensure that results are valid
and interpretable. WHO should provide guidance
on: sampling methods; sample collection and
testing; and analysis, interpretation and use of
serosurvey data for monitoring. WHO should
consider establishing reference laboratories and
reference serum panels to support standardization
and quality assurance of the laboratory methods
used in serosurveys.


Oct 2016 Ongoing CDC/Atlanta is leading the sero-survey in close collaboration with WHO/HQ. The preliminary results of
the CDC/Atlanta led tetanus sero-survey in Nigeria was recently (Aug 2020) presented to stakeholders.
The results show high level of tetanus protection among children and women of reproductive age in
nearly all states in the country except in the northwest and align well with the findings of the validation
surveys in the southeast and southwest zone that were validated for elimination in 2017 and 2019
respectively. WHO/HQ is currently coordinating a team of global and regional MNTE experts to review
the potential roles for sero-surveys in the validation of MNTE in some of the remaining 12 countries.


MNTE UNICEF, UNFPA and WHO should work with
countries to generate and sustain political
commitment to maintaining elimination of MNT, in
order to guard against complacency once a country
has been declared to have achieved elimination.


Oct 2016 Ongoing With the finalization and dissemination of the global guide on sustaining MNTE, countries have started
developing their MNTE maintenance plans. Chad, DRC, Nigeria (Southeast and Southwest zones)
have recently developed their plans with support from WHO/HQ. Indonesia recently conducted a
post-validation assessment that will feed into their maintenance plan.


National
Immunization
Technical Advisory
Groups (NITAGs)


SAGE recommended that tailored guidance, tools,
training, mentoring programmes and sharing of
information are needed to assist NITAGs.
Therefore, SAGE stressed that initiatives such as
the Global NITAG Network and the NITAG
Resource Centre are essential and that these
would require dedicated financial and human
resources. SAGE further noted that NITAG
evaluations are important beyond the current
process indicators and should be continued and
supported by countries and partner institutions.
NITAG evaluations need to focus on function,
quality and integration.


Apr 2017 Ongoing The fourth Global NITAG Network (GNN) meeting was successfully held from the 24th to 25th of
February 2020 in Atlanta, USA back to back with the ACIP meeting that GNN participants were allowed
to observe. The meeting was attended by 57 NITAG country representatives (NITAG Chair, member or
secretariat) from a total of 38 countries.
An instructional designer has been recruited to revise and harmonize all training materials and develop
new modules according to the gap analysis. A GNN working group on training has been set up to
ensure the training material meet the needs of the NITAGs. The NITAG Resource Center has been
completely revamped.


Non-specific effects
of vaccines


SAGE requested to be updated on the finalization
of statement and publication on non-specific effects
(NSE) of vaccines as well as finalization of study
protocols.


Oct 2018 Ongoing Feedback received from the public consultation on the protocols has been collated. A meeting to
discuss and finalize the protocols is envisaged in 2019.
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PCV SAGE proposed surveillance and research priorities
to guide future policy revision, including further
assessment of dosing schedules and
pneumococcal outbreak epidemiology, particularly
epidemics of ST1 disease.


Oct 2017 ongoing SAGE PCV working group was convened in 2017 and presented results on PCV use in children <5 at
October 2018 SAGE meeting; this was published in a revised WHO PCV position paper in February
2019. The SAGE WG is continuing in 2019-21 to address recommendations for pneumococcal vaccine
use in older adults and in outbreaks. WG meetings are ongoing June-Sept 2020.


Polio SAGE endorsed in principle the framework for
initial-use criteria under Emergency Use Listing
(EUL) as presented and recommended by the
SAGE Polio Working Group and requested that
SAGE be informed when the WHO Prequalification
Team has made its recommendation with regards to
the EUL and determined requirements for post
introduction monitoring of the vaccine.


Apr 2020 Action SAGE will be informed about the status of EUL process in their meeting in the fall of 2020.


Polio SAGE encouraged further engagement of WHO
regional offices in regard to the polio legacy
planningto ensure adequate technical support to
countries.


Oct 2015 Ongoing WHO Regional Offices from AFRO, EMRO and SEARO are an integral part of the polio transition
planning exercise at the country level, providing guidance and technical support to the countries to
develop their national transition plans. In many cases, Regional Offices have integrated polio transition
planning into broader region-specific immunization initiatives and strategies (e.g. Addis Declaration for
Immunization, Regional Immunization Technical Advisory Group recommendations, discussions at the
Regional Committees). In addition, the “Strategic Action Plan on Polio Transition”, which was presented
to the World Health Assembly in May 2018 was prepared with substantive input from AFRO, EMRO
and SEARO. The Strategic Action Plan focuses on functions that need to be sustained to keep the
world polio-free, to strengthen immunization and to strengthen outbreak preparedness, detection and
response capacity and the estimated costs of sustaining these functions. The Regional Offices will play
an important role in the implementation of the Strategic Action Plan and its Monitoring and Evaluation
Framework.


Polio SAGE noted that the IPV supply situation is further
deteriorating. Therefore, the programme should
explore the possible use of devices facilitating
intradermal administration (e.g. jet injectors,
intradermal adapters).


SAGE also requested reconsideration of
terminology from fractional IPV to intradermal;
explore if PEF safety monitoring can be linked to IH
regulation (April 2018)


Oct 2016 Ongoing IPV supply has further improved in Q3 2019 and all countries now have sufficient supply of IPV for
routine immunization. Pre-qualification of Tropis jet needle-free injector was achieved in June 2018 and
is now available for use in the polio program. First IPV campaign was carried out using Tropis in
Karachi in February 2019.


Polio SAGE urged WHO to facilitate discussions and
decision-making by National Immunization
Technical Advisory Groups (NITAGs) to introduce
IPV intradermal fractional dose use by providing
necessary technical information.


Oct 2016 Ongoing WHO prepared the communication and technical materials to National Immunization Technical
Advisory Groups (NITAGs). The WHO secretariat is advocating for the use of fractional dose IPV at
both regional and country technical advisory group meetings (TAGs). In China, WHO supports sIPV
manufacturers to carry out clinical trials with fsIPV for in-label use. To date, 5 countries in Asia and 2
countries in Latin America use fIPV in their routine immunization program.


Polio SAGE advised GPEI to develop a targeted
advocacy and communication plan to engage key
countries and stakeholders to ensure completion of
phase I and implementation of phase II, including
establishment of national containment authority and
national regulation for containment of poliovirus in
designated essential poliovirus facilities.


Oct 2015 Ongoing Active, coordinated, cross-partnership engagement under GPEI is ongoing and advocacy visits to
facilities and NACs are regularly occurring.   Reductions in the number of type2 facilities have occurred
in Canada, USA, Denmark and the Netherlands. Multiple countries have now incorporated GAPIII
language in their legislative frameworks. The Polio Department launched a NAC platform to facilitate a
networked approach to implementation of containment guidance and to share good practice.
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Polio SAGE requested its Polio Working Group (WG) to
provide urgent guidance on optimal management of
IPV supply and mitigation of other risks in case the
IPV supply is further reduced.


Oct 2015 Ongoing The IPV supply situation is being closely monitored. An update from the September 2020 Polio
Working Group meeting, will be provided during the fall 2020 SAGE meeting.


Polio SAGE expressed concern that many children have
not received IPV, not only because of the shortage
but also because of poor performance of routine
vaccination, especially in Africa. SAGE suggested
that polio programmes and expanded programmes
on immunization address the issue jointly and
report possible solutions to SAGE.


Apr 2019 Ongoing The Polio Department of WHO together with the EPI team of IVB have started to plan for strategies
that would improve IPV immunization coverage. For example, after each successful polio outbreak
response, the POL team will work together with the EPI team in the affected country to work on
solutions for improved EPI coverage.


Polio SAGE recommeded to revise the standard
operating procedures on the scope, quality and
timeliness of the mOPV2 response to cVDPV2
outbreaks.


Oct 2019 Ongoing The SoPs have been revised and published; the new strategy was reviewed and agreed upon by the
SAGE Working Group in February 2020


Polio SAGE recommended that operational aspects of
administering only 1-drop of mOPV2 as well as the
impact of such dosing should be monitored.


Oct 2019 Ongoing The decision to use 1-drop strategy has not yet been taken. Depending of mOPV2 supplies, it may or
may not be taken later in 2020.


Polio SAGE requested WHO to complete the guidance
on identification of potentially infectious materials
(including stool and respiratory specimens) into 3
groups based on likelihood of being contaminated
with VDPV2 or WPV2.


Oct 2016 Ongoing The 'Guidance to minimize risks for facilities collecting, handling or storing materials potentially
infectious for polioviruses’ (PIM Guidance) was published on the GPEI website in April 2018 and Global
Commission for Certification of Poliomyelitis Eradication (GCC) recommended its implementation by
April 2019. PIM Guidance implementation workshops were organized in all 6 Regions, and action
continues to ensure the collection of facility data and compilation of national progress reports on
preparations for poliovirus containment and completion of Phase I of GAPIII.  (PIM surveys are
complex and impact thousands of facilities globally.) The PIM guidance has been updated to include
types 1, 2, and 3.  Due to WPV1 and cVDPVs, it will be necessary to continue updating the PIM tables
until all wild types are certified and there are no more cVPDVs. An updated version of the PIM
guidance is in clearance


Polio SAGE  requested that GPEI further elaborate
scenarios for using IPV in outbreak responses and
present them to the SAGE Polio Working Group at
its next meeting.


Apr 2020 Ongoing On the agenda for the SAGE WG meeting in September 2020


Polio The documentation for ‘legacy planning’ should
include contributions from communities and
front-line health workers on their experiences with
the polio programme, what it has meant for them
and how lessons learnt could further improve the
routine vaccine and health programme.


Apr 2013 Ongoing Documentation and dissemination of lessons learned from polio eradication is one of the three
objectives of transition planning. Through different initiatives (e.g. GPEI History Project,Johns Hopkins
Curriculum Project, Multimedia Project, documentation of polio lessons-learned at the country level)
contributions of frontline workers involved in polio eradication efforts are being captured. These
projects involve interviews with community leaders and front-line health workers, who made a
difference in changing strategies, when stakes were high and there was need for a paradigm shift in the
programme.


Polio SAGE advised GPEI to accelerate implementation
of the WHO Global Action Plan for containment
(GAPIII) including: a) all countries completing
phase I; b) regional focal points closely monitoring
country activities and ensuring each country
completes its inventories of facilities that hold or
handle polioviruses, and destroys or commits to
destroying WPV2 by end 2015 and any other type 2
containing materials including Sabin poliovirus by
July 2016.


Oct 2015 Ongoing 25 countries currently retain PV2 materials (WPV2 or OPV2/Sabin2 and cVDPV2) in 73 designated
poliovirus-essential facilities (PEFs). 22 of these countries have nominated a national authority for
containment (NAC). Surveys of facilities that may retain type 2 potentially infectious materials are
ongoing. As WPV3 has been certified globally, requirements for handling of WPV3 to be done under
containment conditions now apply.  All countries are encouraged to include all type 3 and type 1
material in their surveys in anticipation of certification of all type 3 and 1 in the near future.  The Global
Commission for Certification of Poliomyelitis Eradication (GCC)has endorsed 30 CPs to date.
Inventories for PIM and wild type 3 are still in progress.
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Preferred Product
Characteristics


SAGE noted the utility of Preferred Product
Characteristics (PPCs) to developers and funders,
and proposed that the opportunity for input into
future PPCs at an early stage for any vaccine of
public health importance could be included as part
of SAGE’s global public health mandate.


Apr 2013 Ongoing Since the previous update, the PPCs for ETEC and Shigella vaccines have been finalised and are
approaching publication.
The first PPC for passive immuninisation with monoclonal antibodies (mAb) for RSV is near to
finalisation (public consultation completed).
PPCs for HIV mAbs and gonococcal vaccine have been drafted and are under review.


Quality and use of
data on
immunization and
surveillance


A plan for moving from data quality assessment
through a progression of improvements would be
useful, especially if it covered the whole health
system and not only immunization programmes.


Oct 2019 Ongoing Work towards moving from data quality assessment to more use to better quality to better informed
decisions, in the context of health systems, and now in Covid-19 context, is ongoing. The existing
partners' data engagement framework is being revised to be informed by the findings of the SAGE
Data WG and to be aligned with the Immunization Agenda 2030 (IA20130) and Gavi 5.0. The Global
Monitoring and Surveillance teams in IAI is collaborating with other WHO stakeholders (Polio, others in
UHC, Digital Health, Data, Analytics and Delivery for Impact teams) and partners (mainly Gavi, CDC,
BMGF, UNICEF) are seeking synergies for strengthening and harmonizing data systems, indicators
and ultimately a culture of data use. On the issue of serosurveys, discussions are ongoing with
Hopkins as they finished a project funded by BMGF to advance in our understanding on the use of
serosurveys for vaccine-preventable diseases and now the opportunity that may exist to include some
VPD testing in Covid-19 serosurveys.
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Regulatory SAGE recommended that the further development
of the Emergency Use Assessment and Listing
procedure being developed by WHO, which would
allow use of a vaccine in the context of a Public
Health Emergency of International Concern, be
done in close consultation with relevant regulatory
authorities, including those of the affected
countries.


Apr 2015 Ongoing The Regulation and other health Technologies (RHT) aims to strengthen regulatory preparedness for
public health emergencies through:
•             Strengthening of regulatory procedures for risk-based evaluations during public health
emergencies (PHEs)
•             Reinforcing RHTs capacity to support regulatory preparedness for PHEs
•             Assist countries in adapting their regulatory requirements for PHEs and using networks for
expedited assessments during PHEs


The scope and activities for WHO regulatory work includes support for WHO’s R&D Blueprint,
development of technical guidelines and standards, Regulatory Systems Strengthening, Emergency
Use Assessment and Listing (EUAL), Safety monitoring and ensuring communication and coordination
with different stakeholders.


RHT has mapped regulatory provisions for emergency clinical trial and marketing authorization in 40
countries
In November 2017, RHT organised a tabletop exercise on regulatory preparedness in a simulated
emergency setting.


Several activities under the norms and standards have been implemented/planned as follows:
•	Publication of the Guidelines on the quality, safety and efficacy of Ebola vaccines endorsed by ECBS
in May 2018 and implementation workshop is planned in 2019.
•	Discussion of the Guidelines of Nucleic acid based vaccines of importance for priority pathogens for
PHE during the ECBS meeting October 2018.
•	A meeting of collaborative centers networks of vaccines for standardization of priority pathogens.


Following Ebola outbreaks in DRC, RHT convened a meeting with regulators of the AVAREF in June
2018 to review and discuss key regulatory considerations to facilitate implementation of EUAL for Ebola
vaccine. additional work is still ongoing.
Regarding the Emergency Use Assessment and Listing (EUAL) procedure, the WHO Prequalification
Team took note of recommendations made during a public consultation in May 2017 and also by
SAGE and initiated revision of the EUAL.
The main principles of the revision includes:
•	a pre-emergency phase to concentrate most of the assessment activities and allow a rapid decision
when the emergency is declared and a post deployment monitoring phase
•	Involvement of NRAs responsible for oversight of the products and NRAs of potentially affected
countries at different stages of the procedure
The document was published in the WHO website for comments and disseminated to several
stakeholders.Comments are under collection and will be published Q1 2019.


WHO has continued working with CEPI, which support product development and CT phases 1 and 2
for vaccines for emerging pathogens, with as priorities Lassa fever, MERS and Nipah. WHO ensures
liaison with CEPI via a Biostandard and Assay Working Group co-chaired by WHO and CEPI and via
specific Task Forces for the 3 prioritized diseases. This work addresses in particular the need to
coordinate between different donors and partners. CEPI funding should accelerate the development of
reference standards and reference materials for vaccines in a two-stage approach with intern
standards with fast-track development paving the way to the future adoption of WHO official standards.
CEPI will also support a better coordination of the collection of clinical samples for emerging diseases,
which should facilitate the development of products and standards
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Reports from other
advisory committees
on immunization


WHO and NIBSC should develop with other
stakeholders, a business plan to assure long-term
security of the development of WHO reference
preparations as a global public health resource and
additional efforts should be undertaken to
disseminate outcomes of the committees
deliberations and to explain the relevance of its
work to the broader immunization community.


Nov 2006 Pending WHO and NIBSC have been working on the plan for dissemination of the outcomes of the ECBS
deliberations since the ECBS 2017 meeting. Workshops/ consultations on typhoid conjugate vaccines
and RSV vaccines have been organized to explain the relevance of recently adopted WHO standards
to the broader immunization community in 2018 and 2019. Publication of the articles on these topics as
well as on a broader range of vaccine standards in relevant journals for immunization community is
planned in 2019 and 2020.


RSV SAGE asked for preparations to be made to support
global policy-making for respiratory syncytial virus
(RSV) maternal immunization as well as passive
immunization with long-acting mAb. SAGE
emphasized the need to link maternal immunization
platform strengthening with influenza, tetanus and
pertussis vaccines along with preparations for
potential country introductions of RSV vaccine.


Apr 2016 Ongoing On July 30, 2020, the New England Journal of Medicine published the efficacy results of the phase 3
clinical trial of the Novavax RSV F protein vaccine given to women in the 3rd trimester of pregnancy. In
the per protocol analysis, the primary outcome, medically significant RSV Lower Respiratory Tract
Infection (LRTI) in the first 90 days of life, was not met (efficacy 39% with 97.5% confidence intervals -1
to 64%.) Efficacy was higher, though nonsignificant (48.3, _8.2 to 75.3) against RSV LRTI with severe
hypoxemia. Efficacy was significant against the exploratory endpoint of all-cause LRTI with severe
hypoxemia (46.0, 18.7 to 64.1)  Efficacy estimates were greater in low- or middle-income countries
than in high-income countries in general, whereas the percentages of infants with end-point events
were lower in high- income countries and the confidence bounds for vaccine efficacy estimates were
therefore wider.   A prefusion F-protein vaccine for maternal immunization made by Pfizer has
completed enrollment in a phase IIb trial, with readout of primary endpoints expected in 2021; the
phase III trial began in June 2020 with expected completion in 2023. The Expert Committee on
Biological Standardization (ECBS) approved “Guidelines on the quality, safety and efficacy of human
RSV vaccines” which was made public in November 2019.  Regarding long-acting RSV monoclonal
antibodies for prevention, a phase IIb trial of MEDI8897 (AstraZeneca/Sanofi) among late premature
infants, showing significant 80% efficacy against RSV LRTI hospitalization; a phase 3 trial in full term
infants began in July 2019; this study was also published in NEJM on July 30, 2020 and the phase III
study in full-term infants is underway with expected completion of the primary efficacy endpoint in
mid-2022. IVB has drafted a Preferred Product Characteristics for RSV monoclonal antibodies, which
should be published by Q4 2020.  Due to Covid-19, an update on RSV prevention to SAGE was
postponed from the Spring 2020 meeting and hopefully can be presented at the Spring 2021 meeting.


Smallpox vaccines SAGE recommended that WHO initiate discussions
with countries in possession of smallpox vaccine to
establish mechanisms for replenishment of the
WHO stockpile in case of need.


Nov 2013 Ongoing In December 2017, WHO published  the ‘Operational framework for the deployment of the WHO
Smallpox Vaccine Emergency Stockpile (SVES) in response to a smallpox event.’ This document lays
out the considerations and processes needed for countries to request vaccine in the event of a
smallpox outbreak. It also describes the processes by which donors can deploy vaccine to the WHO
SVES, and WHO can deploy vaccine to requesting countries. WHO continues discussion with countries
for their donation and replenishment of the stockpile.


The Regulation and other health Technologies RHT is developing mechanisms to ensure timely
deployment in countries of smallpox vaccines through development of a procedure that provides
acceptable assurance of the quality, safety and efficacy of smallpox vaccines, providing technical
assistance to WHO member states in building capacities for the import, registration and emergency
use of smallpox vaccine and developing the capacity  in member states to monitor, oversee, the safety
of the vaccines for emergency use.


A procedure for assessment of smallpox vaccine was developed as well as a safety monitoring
guidelines. The Pre-Emergency phase of the revised EUL, will be considered for the assessment of
smallpox vaccine. WHO is also mapping regulatory provisions for emergency use of medical
countermeasures.


WHO is currently in conversations with two Member States for the potential donation of
second-generation (ACAM-2000) and third-generation (LC16m8) smallpox vaccines to the WHO SVES
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Standardization of
BCG strains


SAGE requested ECBS to review and report
whether manufacturers have implemented their
guidelines  for characterization of BCG vaccines on
strain, product and batch related characteristics.


Oct 2017 ongoing Review of the evidence for characterization of BCG strains for vaccine production is being conducted
and will be reported in 2019.


Strengthening of
NITAGs


SAGE requested a regular update on the number of
established National Immunization Technical
Advisory Groups (NITAGs).


Apr 2016 Ongoing A total of 158 countries now report the existence of a NITAG and 120 report a NITAG meeting six
functionality process criteria. These figures are included in the global report on a yearly basis and on
the NITAG Resource Center. NITAGs are invited to observe the SAGE virtual meetings and a webinar
following the SAGE meeting in October 2020 is being planned. The revision of NITAG indicators in the
JRF is planned for 2021.


Supply shortages SAGE recommended that WHO could play a key
role in setting up an “Exchange Forum”, helping to
collect demand information from all Member States
and to enhance dialogue between countries’
demand (including anticipation of schedule
evolution and new introductions) and
manufacturers’ supply availability and risks.


Apr 2016 Ongoing Concerns about ongoing shortages of vaccines persist. This has been stressed through the SAGE
session on vaccine shortages held in April 2016, resolution 69.25 on "Addressing the global shortage
of medicines and vaccines", the fifth objective of the Global Vaccine Action Plan (GVAP), the Middle
Income Country (MIC) Strategy endorsed by SAGE in April 2015 and the 68th World Health Assembly
(WHA) resolution on the GVAP in May 2015. A report on ‘Addressing the global shortage of, and
access to, medicines and vaccines’ was presented to the 71st World Health Assembly in May 2018. A
roadmap on access to medicines and vaccines was adopted at the 72nd WHA in May 2019. The
Market Information for Access to Vaccines (MI4A) initative was kicked off in January 2018 and through
this project, WHO commits to enhance available GLOBAL vaccine market information to enhance
timely access to affordable vaccines. This includes i) two global vaccine market studies per year in
collaboration with Linksbridge SPC and MMGH Consulting to assess global supply, demand and
pricing challenges of vaccines at risk (availability & affordability). ii) development of tools and materials
for countries to improve market knowledge and enhance procurement outcomes. iii) creation of an
information sharing ecosystem for enhanced information exchange among key stakeholders. iv)
development of guidance and strategies for suppliers and countries aimed at enhancing access.


In 2019 MI4A updated its HPV study to inform SAGE discussions which led to the recommendations on
a Global Access dialiogue. In 2020, MI4A finalized market studies on Measles Containing Vaccines
and won pneumococcal vaccines in adults to estimate impact of potential recommendations on global
supply demand balance - including considering increased demand in the context of COVID-19.
Additional studies on typhoid and rabies vaccines are being developed.


In addition, IVB is working closely with EMP on the development of a live shortage notification system
for medicines and vaccines
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Surveillance SAGE endorsed the recommendations of the ad
hoc TAG for improving the quality of the IB-VPD
surveillance network and urged that the objectives
of this network be more clearly defined, that
collaboration with other surveillance systems and
laboratory networks (i.e. the polio/measles
laboratory networks) be continued, and that, where
feasible, activities be linked with other programmes
enhancing country capacity, including
implementation of the International Health
Regulations. SAGE urged greater attention to
integration of data systems, which would facilitate
real-time analysis and performance monitoring.
SAGE also noted the opportunities for integration
by building upon the enhanced capacity developed
by these networks to conduct surveillance for other
diseases using a similar case-definition and
personnel trained in applying and adhering to
rigorous surveillance protocols. Both networks
should continue to share experiences with the polio
surveillance network. Integration efforts must be
strategically designed in ways that are logical and
synergistic.


Nov 2013 Ongoing Since 2013, significant progress has been made to strengthen the Global IB-VPD and Rotavirus
Surveillance Networks through recommendations from the 2013 global strategic review and annual
meetings and consultations. We have made significant progress toward strengthening the Networks
and meeting those goals; however, there has been some decline in quantity and quality of surveillance
data as external support has decreased. Data management processes continue to be improved toward
a more systematic approach in reporting, cleaning, analysing and interpreting data. The reference
laboratories are appropriately supporting sites and network laboratory performance has been
successfully monitored by the global external quality assessment program as well as quality control
programmes. Sentinel site and laboratory assessments are ongoing at priority sites. The most recent
complete year of data available is from 2019, and it reflects the strength of the data and the network;
however, surveillance has been significantly disrupted due to the COVID-19 pandemic. Network data
has contributed to vaccine introduction decisions, such as choice of pneumococcal conjugate vaccine
(PCV) formulation, and the surveillance networks have been used as platforms for vaccine impact
evaluations, particularly for rotavirus vaccines (RV). The surveillance platform has also been leveraged
to monitor other VPDs, such as typhoid using the IB-VPD surveillance sites and other enteric
pathogens such as norovirus, Shigella, and ETEC using the rotavirus network (Global Pediatric
Diarrhea Surveillance). Moving forward, the rapid introduction of PCV and RV by Member States now
requires the surveillance networks to focus on improving baseline data for sites in non-vaccine using
Member States and to ensure consistent surveillance practices to monitor impact for sites that meet
inclusion criteria in vaccine-using Member States, especially for pediatric diarrhea and rotavirus. We
are discussing how to better integrate IB-VPD meningitis surveillance with existing meningococcal
meningitis surveillance systems. We also continue to support sites where PCV and/or RV vaccine
impact evaluations may be feasible due to sufficient pre- and post-vaccine introduction data, including
using secondary data sources such as hospital administrative data. Finally, one of our main activities is
to work with countries on making surveillance sustainable in the long term, and now to help recover
after COVID-19 disruptions.
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Sustainable
Development Goals


Approval of a vaccination coverage indicator under
the child mortality target of the Sustainable
Development Goals (SDGs) has not yet been
obtained. SAGE urged WHO and countries to
request an aspirational immunization indicator
under the SDGs.


Apr 2016 Ongoing Several immunization partners (Gavi, Unicef, BMGF, US-CDC, WHO, Center for Vaccine Ethics and
Policy NYU) have worked together to explore possible indicators to be added to the SDGs monitoring
framework in addition to the currently included ones (Target 3.8.1 Universal Health Coverage
composite indicator, and the Hepatitis B control strategy, three doses of Hep B vaccine). It was agreed
to propose Global Vaccine Action Plan (GVAP) G2 Indicator Coverage for all vaccines in national
schedule to be included for SDGs sustainability and access to health and essential medicines &
vaccines goal (3.b).1. The choice of this indicator has been validated by the SAGE Decade of Vaccine
Working Group. In November 2016, at the 4th meeting of the Inter-agency and Expert Group on
Sustainable Development Goal Indicators  (IAEG-SDG ), the new accepted immunization indicator was
defined as 3.b.1 Proportion of the target population covered by all vaccines included in their national
programme.
WHO and UNICEF were identified as co-custodians for this indicator. The indicator definition was
presented to SAGE in October and was reclassified to Tier II at IAEG-SDG  meeting on 28 November.
The indicator definition is:
- Coverage of DTP containing vaccine   (third dose):   Percentage of surviving infants who received the
3 doses of
diphtheria and tetanus toxoid with pertussis containing vaccine in a given year.
- Coverage of Measles containing vaccine (2nd dose): Percentage of children who received two dose of
measles containing vaccine according to nationally recommended schedule through routine
immunization services.
- Coverage of Pneumococcal conjugate vaccine (last dose in the schedule): Percentage of surviving
infants who received the recommended doses of pneumococcal conjugate vaccine.
- Coverage of HPV  vaccine (last dose in the schedule) : Percentage of 15 years old girls received the
recommended doses of HPV vaccine.
This indicator aims to measure access to vaccines, including the newly available or underutilized
vaccines, at the national level over the life course.


Indicator was reported for DTP3, MCV2 and PCV3 as well as for HPV last dose in February 2020 and
is part of the indicator database. https://unstats.un.org/sdgs/indicators/database. The database will be
updated in April.
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Tuberculosis
vaccines


SAGE endorsed the establishment of a WHO TB
vaccine technical expert group with representation
from SAGE. An annual written report on TB vaccine
developments should be provided to SAGE. SAGE
would be provided with two-page summaries of
progress every year. TB would only be included on
the agenda of SAGE when there is a meaningful
development of decision from SAGE required.


Nov 2011 Ongoing WHO IVR, with the support from a TB vaccine expert working group, with further advise from PDVAC,
continues to progress its activities on new TB vaccines development. Major new developments have
been recently noted in the field.


M72/AS01E a GSK adjuvanted protein vaccine candidate in phase IIb evaluation in Southern Africa,
was tested for prevention of pulmonary TB in a Phase 2b trial. Two doses of M72/AS01E administered
one month apart to HIV-negative adults showing evidence of latent Mycobacterium tuberculosis
infection, provided 50% protection (90% CI, 12 to 71) against pulmonary TB, over approximately three
years of follow-up. The study showed favorable safety. This result constitutes a major progress and
provides an unprecedented opportunity to advance the field of TB vaccine towards potential public
health impact. GSK has recently announced that is outlicensing the development of M72 for use in
'developing countries' to the Gates Medical Research Institute, which announced plans to progress to a
large Phase 3 evaluation which will start in an estimated 2-3 years. WHO IVR in collabration with the
Global TB Programme is sponsoring a health-economic evaluation of the full public value of new TB
vaccines which will include country input. WHO is also engaged in a the development of a technical
roadmap aiming to define the best pathway forward for accelerated availability of an effective,
affordable, new TB vaccine for public health impact.


H4/IC31 is an adjuvanted recombinant protein under development by Sanofi Pasteur, SSI and Aeras. A
Phase II prevention of infection study in adolescents (Phase II) showed no significant protection
against infection induced by H4/IC31. In the same trial, a secondary analysis showed indication that
BCG revaccination induced moderate protection against sustained infection. A re-investigation of this
signal in ongoing, in another Phase 2b trial in South Africa, financed by the Gates foundation.


VPM 1002 is a recombinant BCG, originally developed by the Max Planck Institute; now licensed to the
Serum Institute of India (SII) and being developed with Vakzine Projekt Management (VPM),
Hannover, Germany. It is currently in Phase IIb/III trials, being compared to BCG in neonates in South
Africa, as well as being tested for prevention of TB recurrence in adults in India. Discussions are
ongoing about neonatal BCG comparison phase 3 study design to ensure appropriate data is
generated, supporting robust policy decision on possible BCG replacement.


Upon PDVAC recommendation, WHO has developed guidance on preferred product characteristics for
TB vaccines for prevention of adult tuberculosis, improved vaccines for neonates and infants, and
immunotherapeutic vaccines for improvement of treatment outcomes. These documents are publically
available through the WHO IVR website:
http://www.who.int/immunization/research/development/tuberculosis/en/.


Typhoid vaccines SAGE highlighted difficulties with the lack of typhoid
disease burden data in many countries to inform
vaccination strategies. SAGE requested a review of
the typhoid burden methodology and estimates with
disease burden expansion factors.


Apr 2019 Ongoing WHO and US CDC (with an expert Working Group) are developing a typhoid burden and risk
assessment framework as guidance for countries to systematically assess the burden and risk of
typhoid, to support decision-making on TCV use and other control strategies. The completion of the
tool and first piloting is scheduled for Q4 2020. WHO plans to convene a virtual meeting in Q4 2020/Q1
2021, with research groups generating typhoid burden estimates and additional experts, to review the
methodology and estimates on typhoid disease burden to ensure appropriate interpretation and use of
the data by policymakers at all levels.
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Typhoid vaccines The Nepal and Malawi typhoid vaccine trials will
finish by end of 2019. SAGE decided that a
potential session on typhoid should be tabled at a
meeting after these trials have concluded. Data will
be highly valuable to review the current policies and
provide evidences for countries having not yet
decided on typhoid vaccine introduction.


Apr 2019 Ongoing TyVAC (Typhoid Vaccine Acceleration Consortium) trials of the WHO PQ’d Vi-TT conjugate vaccine
(produced by Bharat-Biotech) are ongoing in Nepal, Malawi, Bangladesh, and completed in Burkina
Faso. Final results are anticipated in Q4 2020 and Q1 2021 and an update to SAGE is tentatively
proposed for March 2021. Interim results from the Nepal trial (Dec 2019) showed efficacy of 81.6%
(95% CI 58.8-91.8) against blood-culture confirmed typhoid fever after a single dose of TCV in children
9 months to 16 years of age (at 1 year follow up). Safety results were aligned with data reviewed by the
GACVS in Dec 2018.
Effectiveness for the same TCV was estimated at 89% from an outbreak response campaign in
children aged 6 months to 10 years in Sindh Province, Pakistan.
Pakistan introduced this PQ’d TCV into its routine immunization schedule with a phased approach
starting in Sindh Province in Nov 2019 (catch-up campaign targeting 10.1 million children aged 9
months to 15 years in high risk urban areas with 82% coverage, followed by province-wide routine
vaccination at 9 months of age with measles vaccine). Additional phases planned in 2020 as well as
introductions in Liberia and Zimbabwe have been postponed due to Covid-19.


Vaccine coverage WHO to identify appropriate methods and develop
guidelines for collecting, analysing, and interpreting
biomarkers for validating coverage.


Nov 2011 Completed Global guidelines on conducting seroprevalence survey studies on measles and rubella to identify
immunity gaps in the population have been developed
(https://www.who.int/immunization/monitoring_surveillance/burden/laboratory/serosurvey/en/).
Understanding the population immunity against measles and rubella will support the process of
verifying elimination. A working group with experts in various relevant fields, including statisticians,
epidemiologists, laboratory specialists, and program experts, and several consultants contributed to the
development of these guidelines. It was tested subsequently in pilot studies in two different settings
(post campaign/post outbreak in Mongolia 2016 , and at elimination in Bhutan 2017 integrated with
hepatitis B/C, manuscripts submitted for publication). Based on the field work, the second draft
guidelines were adjusted, amended and corrected where needed. Given the various advances mainly
in field of diagnostics as well as the recent publication of the WHO Manual for the Laboratory-based
Surveillance of Measles, Rubella and Congenital Rubella Syndrome, the guidelines were aligned with
the Manual. The guidelines will provide a tool to evaluate the immune status of a target population with
guidance on statistical, project and laboratory aspects of conducting such survey. Guidelines have
been published on the WHO website:
https://www.who.int/immunization/monitoring_surveillance/burden/laboratory/serosurvey/en/
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Vaccine coverage SAGE recommended that WHO explore alternative
survey methods to improve the precision, reduce
the cost and improve the usefulness of survey
results to national and local immunization
programmes.


Nov 2011 Ongoing Following a thorough review of sampling methodologies; new technologies for constructing sampling
frames, supervision of field work, data collection, and analysis; and alternative content, collection,
analysis, presentation and linkages with other health household surveys, WHO published, first as a
working draft in 2015 and as a final document in 2018, its “Vaccination Coverage Cluster Survey
Reference Manual”, see http://www.who.int/immunization/documents/who_ivb_18.09/en. In addition to
this Manual several accompanying tools have been produced, including a tool to facilitate standardized
data analysis, “Vaccination Coverage Quality Indicators (VCQI)”, a sample size calculator, and practical
guidance including one that focuses on post-campaign coverage surveys and another that includes
model questionnaires, model protocols, reports, etc. In 2019, a White Paper to standardize and support
the generation of immunization-related survey indicators, along with model questionnaires, from any
household survey was published on the EPI/WHO website. Also, collaboration with DHS and MICS, on
the immunization component of those large surveys is ongoing. A research agenda related to surveys
was developed and published, see: https://www.ncbi.nlm.nih.gov/pubmed/30041880 and efforts are
undergoing to support research, with a lit review on recall having been published
https://gatesopenresearch.org/articles/3-923 and work on the KAP module ongoing as part of the
[immunization] demand hub.
Finally, several capacity building activities around vaccination coverage surveys have been conducted
since 2015. These have included briefings with regions and selected countries, trainings for regional
focal points, consultants, statisticians and immunization program officers. The largest initiative to
develop capacities on the new WHO survey recommendations was the design and successful
implementation of the Survey Scholar distance-learning initiative, using an approach that is based on
evidence-based adult-learning methodologies for distance learning. The first such training was done in
English in 2017, and the module on survey data analysis and interpretation was repeated in mid-2018.
The French version was conducted between Q4 2018 and 2019. A community of Survey Scholar
Alumni has been created and, in partnership with Gavi, activities to further develop survey consultants
are underway. All WHO survey related-materials are available here:
http://www.who.int/immunization/monitoring_surveillance/routine/coverage/en/index2.html
Discussions are ongoing on experiences of vaccination coverage surveys in the current Covid-19
context.
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Vaccine coverage SAGE recommended that WHO support new
research for biological specimen collection including
rapid on-site diagnostics that could improve
coverage and susceptibility estimates. Improved
serological surveillance techniques could be
integrated with existing population-based surveys
such as DHS or MICS. These research topics
should be included on the QUIVER (now IVIR-AC)
agenda.


Nov 2011 Ongoing With the support from the Bill and Melinda Gates Foundation (BMGF), a rapid diagnostic test (RDT)
device and prototype sample collection device Oralight have been developed. The RDT test system is
based on specimen lateral flow. The tests results can be read manually or by using a reader combined
with mobile phone. The RDTs intended use is for the detection of measles specific antibodies in serum
and oral fluid. The prototype showed high sensitivity and specificity (91 and 94% respectively for serum
and 90 and 96% for OF). On top of that, measles virus genome could be reliably detected in the POCT
strips and used for genotyping, even after prolonged storage for more than a month at 20-25°C. The
added advantage was that the POCT was highly thermostable and the results showed high
concordance with gold standard assay used in the Global Measles Rubella Laboratory Network
(GMLRN). The assay is particularly useful in endemic settings as well as in settings near elimination of
even post elimination and suffering re-introduction or in hard-to-reach areas.
During a 2017 meeting of the Measles Rubella Initiative on Research and Innovation this RDT came
out as one of the top research priorities. It will allow monitoring disease using effective surveillance and
evaluate programmatic efforts to ensure progress. It will also aid in developing and maintaining
outbreak preparedness, and respond rapidly to outbreaks and manage cases. Various field studies in
different epidemiological and health care settings have been conducted or are in progress, including
countries in different phases of measles control and with different health care infrastructures (India,
Uganda, Malaysia, Ghana and Cameroon) to determine the operational feasibility of using RDT in
combination with serum or OF in a field setting.
Currently, besides the measles IgM assay for oral fluid, capillary blood and serum, a RDT for rubella
IgM is being developed. Funding has been secured to conduct evaluation studies. Efforts are also
underway for technology transfer for production of the RDTs. Currently, Public Health England still is
custodian of the technology. With support of BMGF development of the rubella RDTs and start-up of
commercial production with consortium including Mologic, Fondation Merieux, Institut Pasteur Dakar
and Diatropix has been established. First production of measles RDT is expected to start in May 2020.
Because of the COVID-19 pandemic, production has been delayed. Initial evaluation of Rubella RDT
shows promising results.


Vaccine
Hesitancy/Demand


SAGE acknowledged the necessity to develop core
capacities at headquarters and regional level for
gaining behavioural insights that can be applied in
an integrated fashion for prevention of many
communicable and non-communicable diseases, as
well as vaccine hesitancy. This will require the
involvement of sociologists, psychologists,
anthropologists, experts in social marketing,
communication experts, and specific disease and
vaccine experts.


Oct 2014 Ongoing A range of activities are now ongoing in this area. There is now 1FTE at WHO HQ focused on this
area, with priorities oriented towards supporting programmes and partners to assess and address
under-vaccination (including hesitancy) through behaviourally-informed and targeted approaches.
These efforts are also aligned with other partners (primarily UNICEF, CDC, BMGF, and Gavi) through
the global 'Demand Hub' coordination mechanism.


For WHO there is focus on three main areas of work: quality services, special risk groups, and strategic
and risk communications, including resiliency. Cross-cutting these areas is a dedicated work stream
on behavioural and social data, with the development of globally standardised qualitative and
quantitative tools to support countries to better assess under-vaccination. In the first half of 2020, these
tools are being field tested in 5-6 countries in diverse settings to begin to establish comparability and
validity of measures globally.


In the area of acceptance and demand for vaccination, a range of new and updated tools and guidance
are being developed on: strategic communications, service quality, and updated global documentation
on 'Tailoring Immunization Programmes', bringing in new human-centred design approaches. New tools
to support countries to assess and address behavioural and social drivers (BeSD) of vaccination are
also in development and in the first half of 2020 being field tested in a range of different settings. All
updated and new guidance and tools are available on the following page:
https://www.who.int/immunization/programmes_systems/vaccine_hesitancy/en/
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Yellow Fever SAGE prioritized head to head non-inferiority
studies of all 4 WHO prequalified Yellow Fever
vaccines, as well non-inferiority studies in special
populations. Of particular importance, given the
consequences for international travel involving IHR
requirements is the duration of protection with
fractional dosing, including the potential need for
revaccination. Safety and effectiveness
assessments should be put in place when minimal
effective doses are used.


Oct 2016 Ongoing IVR actively promotes the research agenda, and several relevant studies are in planning or execution
phase. A technical consultation was held in Nov 2017, and the report is available on WHO's website.
Fractional dose non-inferiority studies for all 4 prequalified vaccines have been conducted (results
pending), and fractional dose studies in infants have been launched (both Africa). Immunogenicity
study in DRC 1 year data have been published showing excellent results. In June 2018, Martins et al.
published 8 year follow-up immunogencity data from a YF vaccine dose finding study in military
personal, with very encouraging results. Fractional dose was extensively used during 2018 campaigns
in Brazil, which will allow to gather more data on programmatic aspects and safety. In Nov 2019, a
follow up meeting to discuss interim results was held (pediatric, comparison between 4 PQ'ed
vaccines, ID administration). The meeting reports are published at:
https://www.who.int/immunization/research/meetings_workshops/consultations_fractional_yellow_fever
/en/.  A randomized, blinded non inferiority trial on the immunogenicity and safety of fractional doses of
all four prequalified yellow fever vaccines conducted by EPIcentre has been completed and submitted
for publication.
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GLOBAL REPORTS 


Session type 


For ☒ information ☐ discussion ☐ decision


Purpose of session 


To provide SAGE with an update on the: 


• Latest global perspective on immunization activities
• COVAX Facility and Advanced Procurement Mechanism


Background description 


The SAGE will be updated on the latest information on the global situation of immunization 
activities, the impact of COVID -19 on equity and coverage in Gavi supported countries and on the 
outcomes of the GAVI July 2020 Board meeting. 
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Global Impact of Rotavirus Vaccination on Diarrhea 
Hospitalizations and Deaths Among Children <5 Years 
Old: 2006–2019
Eleanor Burnett, Umesh D. Parashar, and Jacqueline E. Tate


Division of Viral Diseases, Centers for Disease Control and Prevention, Atlanta, Georgia, USA


Background. Since 2006, more than 100 countries have introduced rotavirus vaccine into their immunization programs. We 
reviewed published data on relative reductions of rotavirus hospitalizations, acute gastroenteritis (AGE) hospitalizations, and AGE 
deaths among children <5 years old. 


Methods. Articles published from January 1, 2006 to December 31, 2019 with at least 12 months of data before and after rota-
virus vaccine introduction were included. Relative reductions were abstracted into a standardized form. Descriptive statistics are 
presented as medians and interquartile ranges (IQRs). 


Results. We reviewed 1827 total records and included 105 articles from 49 countries. Among children <5 years old, there was 
a median reduction of 59% (IQR, 46–74) in rotavirus hospitalizations, 36% (IQR, 23–47) in AGE hospitalizations, and 36% (IQR, 
28–46) AGE mortality. Reductions were larger in countries with low child mortality, among younger age groups, and in countries 
with higher coverage. The median percentage of specimens that tested positive for rotavirus among children <5 years old hospi-
talized for diarrhea was 40% (IQR, 28–45) before rotavirus vaccine introduction and 20% (IQR, 20–20) 4 years after introduction. 


Conclusions. Overall, we found sustained impact on rotavirus and AGE hospitalizations and deaths. These results should en-
courage countries still considering rotavirus vaccine implementation.


Keywords.  acute gastroenteritis; impact; literature review; rotavirus; rotavirus vaccine.


In 2013, more than 200 000 estimated deaths due to rotavirus 
occurred among children <5 years old worldwide, representing 
37% of diarrhea deaths in this age group [1]. Since 2 live, oral 
rotavirus vaccines (Rotarix, GlaxoSmithKline Biologicals 
[Rixensart, Belgium] and RotaTeq Merck & Co. [West Point, 
PA]) were first licensed in 2006 and rotavirus vaccines were re-
commended for all countries by the World Health Organization 
(WHO) in 2009, more than 100 countries have introduced ro-
tavirus vaccine into their routine infant immunization schedule 
[2, 3]. There has been a notable impact on rotavirus disease 
and all-cause acute gastroenteritis (AGE) in countries that 
have implemented rotavirus vaccination. Data from the WHO-
coordinated Global Rotavirus Surveillance Network reported 
a 40% relative decline in rotavirus-positive specimens among 
children <5 years old hospitalized for diarrhea, and an earlier 


systematic literature review found a median 80% reduction in 
rotavirus hospitalizations among children <1 year old [4, 5].


Since our last review of the impact of rotavirus vaccines on 
rotavirus and AGE hospitalizations and deaths, approximately 
20 additional countries have introduced a rotavirus vaccine and 
more than 50 additional articles on rotavirus vaccine impact 
have been published. In particular, evidence of vaccine impact 
from high-burden settings in Africa has greatly increased. In 
this literature review, we summarize the published relative re-
ductions of rotavirus hospitalizations, AGE hospitalizations, 
and AGE deaths among children <5  years old after rotavirus 
vaccine implementation from individual countries.


METHODS


Literature Search and Selection Criteria


We searched PubMed for articles published in English from 
January 1, 2006 to December 31, 2019 that included the terms 
“rotavirus” and either “vaccin*” or “immuni*” in the title. 
Because Rotasiil (Serum Institute of India Pvt. Ltd., Pune, India) 
and ROTAVAC (Bharat Biotech International Ltd, Hyderabad, 
India) are newly WHO prequalified and Rotavin (PolyVac, 
Hanoi, Vietnam) and Lanzhou lamb rotavirus vaccine (Lanzhou 
Institute of Biological Products, Lanzhou, China) are not avail-
able outside of Vietnam and China, respectively, this review 
includes data only from places where Rotarix and/or RotaTeq 
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were used. We excluded articles that (1) did not present primary 
data, (2) were guidelines, coverage findings, or programmatic 
descriptions, or (3) otherwise were irrelevant to this review’s 
objectives. We included articles that had at least 12 months of 
data from before and after rotavirus vaccine introduction for 
children <5  years old; articles reporting analyses of only par-
tial years data for months associated with the rotavirus season 
were excluded. Findings for age groups other than <1 year old, 
12–23 months, 24–59 months, and <5 years old were included 
if the results were presented in a way that allowed us to calculate 
the results for these standardized age groups. We also excluded 
subpopulations that may not be representative of the general 
pediatric population, such as patients in the neonatal intensive 
care unit. We included data in which the outcome was death or 
hospitalizations and emergency department visits (collectively 
referred to as hospitalizations) due to community-acquired ro-
tavirus or AGE; we excluded data in which the outcome was 
outpatient visits or other healthcare seeking, such as google 
searches and telephone triage, and in which the outcome was 
hospital-acquired rotavirus or AGE.


In cases in which multiple articles presented findings from 
the same dataset, we included all articles that had at least 1 
unique datapoint by outcome, time period, or subpopulation; 
when more than 1 article presented the same analysis, we only 
included the datapoint from the most recent article. In articles 
that included more than 1 population within a country without 
an aggregated impact estimate or more than 1 country, all find-
ings meeting our analysis criteria were included with each place 
as a separate observation. In instances in which summary results 
from multiple countries were not disaggregated, we excluded 
the article. Subnational introductions, settings where rotavirus 
vaccine is only available on the private market, and demonstra-
tion projects were included if they met the other criteria.


Data Abstraction and Definitions


A Microsoft Excel data entry form was developed that captured 
the relative reductions for each outcome, age group, and year 
normalized for rotavirus vaccine introduction as well as the 
percentage of rotavirus positive specimens by age group and 
normalized year. The data entry form included other informa-
tion from each article such as (1) the country where the evalu-
ation was conducted, (2) the vaccine brand in use and date of 
introduction, (3) estimated coverage of the complete rotavirus 
vaccination series, (4) whether changes in the age distribution, 
seasons, and length of hospital stay were noted in the article, 
and (5) whether the original data were rates, relative propor-
tions, or absolute numbers of hospitalizations. Data were ab-
stracted by a reviewer (E.B.).


We supplemented information abstracted from the selected 
articles with 2017 estimates of <5-year-old child mortality from 
UNICEF and annual coverage of the completed rotavirus vac-
cination series from WUENIC [6, 7]. We categorized countries 


into 3 child mortality strata: lowest quartile (“low”), 2nd quar-
tile (“medium”), and the 3rd and 4th quartiles (“high”). We con-
sidered Taiwan and Hong Kong to be low mortality, based on 
locally published mortality rates [8]. For vaccine coverage, we 
selected the higher coverage estimate between WUENIC and 
article-reported rotavirus vaccination coverage for each year of 
surveillance because coverage is often heterogenic within coun-
tries, and we assumed the catchment areas of sentinel surveil-
lance hospitals may have better healthcare infrastructure than 
the country overall. We created 3 programmatically relevant 
coverage categories: <65%, 65%–84%, and ≥85%. Because the 
coverage analysis considered each surveillance year separately, 
one observation could have datapoints from different years in-
cluded in more than 1 coverage category.


Analysis


All descriptive statistics are presented as medians and inter-
quartile ranges (IQRs) or numbers and percentages. For ana-
lyses that present data summarized over multiple years, medians 
for individual observations were calculated from presented 
findings, excluding the year of rotavirus vaccine introduction, 
where a summary was not provided by the article. Likewise, if 
an observation presented annual data for any years relative to 
rotavirus vaccine introduction, it was included in the relevant 
analyses. The analysis of relative reductions by rotavirus vaccine 
coverage is limited to observations in which the original data 
were presented as a rate in low mortality strata countries.


As a sensitivity analysis, we compared median relative reduc-
tions within a child mortality strata by data type where there 
were at least 3 observations in each data type category (absolute 
number, proportion of hospitalizations, and rate) for 1 hospital-
ization outcome. We also assessed the correlation between data 
type and child mortality strata using Pearson’s correlation co-
efficients and considered P < .05 to be significant. All analyses 
were performed using SAS v9.4 and R v3.5.2.


RESULTS


This literature review included 105 articles that present the eco-
logical impact of rotavirus vaccine on rotavirus and AGE deaths 
or hospitalizations. We reviewed 1827 total records and read 
437 abstracts (Figure 1). Of the 162 full-text articles reviewed, 
20 presented data from the same dataset and time period as a 
more recent article, 18 presented partial year or seasonal data, 14 
used an alternative method of assessing impact, and 5 presented 
estimates for alternate <5-year-old age groups. In total, we in-
cluded 128 unique observations from 49 countries (Figure 2). 
There were 66 (52%) observations from countries in the low 
child mortality strata, 20 (16%) from the medium child mor-
tality strata, and 42 (33%) from the high child mortality strata. 
Almost all (90%, n = 115) were from countries with universal 
rotavirus vaccine introduction, 2 (2%) were in demonstration 
project settings, and 11 (9%) were in settings where rotavirus 
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vaccine was available on the private market. Fifty-seven (45%) 
observations used rates and rate ratios, 43 (34%) used percent-
ages, and 36 (28%) used absolute numbers to calculate relative 
reductions in AGE or rotavirus hospitalizations. The full list of 
articles is included in Supplementary Table 1.


Overall Reductions by Mortality Strata


Among children <1  year old, there was a median reduction 
of 70% (IQR, 55–83) in rotavirus hospitalizations, 34% (IQR, 
24–47) in AGE hospitalizations, and 31% (IQR, 18–45) in AGE 
mortality compared with before rotavirus vaccine introduction 
(Figure 3A). The median reduction in rotavirus hospitalizations 
was 78% (IQR, 65–85) in the low child mortality strata, 76% 
(IQR, 69–79) in the medium strata, and 55% (IQR, 41–64) in 
the high strata (Figure 4A). The median reduction in AGE hos-
pitalizations was 39% (IQR, 27–47) in the low child mortality 
strata, 31% (IQR, 26–42) in the medium strata, and 26% (IQR, 
20–46) in the high strata (Figure  4B). The median reduction 
in AGE mortality was 38% (IQR, 17–45) in the medium strata 
and 30% (IQR, 22–32) in the high strata (Figure 4C). Among 
children <5  years old, there was a median reduction of 59% 
(IQR, 46–74) in rotavirus hospitalizations, 36% (IQR, 23–47) 
in AGE hospitalizations, and 36% (IQR, 28–46) AGE mortality 
compared with before introduction (Figure  3B). The median 


reduction in rotavirus hospitalizations was 66% (IQR, 49–76) in 
the low child mortality strata, 59% (IQR, 49–59) in the medium 
strata, and 50% (IQR, 41–65) in the high strata (Figure  4D). 
The median reduction in AGE hospitalizations was 38% (IQR, 
26–44) in the low child mortality strata, 30% (IQR, 20–39) in 
the medium strata, and 36% (IQR, 20–50) in the high strata 
(Figure 4E). The median reduction in AGE mortality was 36% 
(IQR, 34–50) in the medium strata and 37% (IQR, 24–41) in the 
high strata (Figure 4F).


Annual Percentage Positive by Age Group


The median percentage of specimens that tested positive for ro-
tavirus among children <5  years old hospitalized for diarrhea 
was 40% (IQR, 28–45) before rotavirus vaccine introduction 
(Figure 5A), 27% (IQR, 19–34) the year of vaccine introduction, 
20% (IQR, 14–29) 1 year after introduction, 19% (IQR, 11–25) 
2 years after introduction, 23% (IQR, 16–27) 3 years after intro-
duction, and 20% (IQR, 20–20) 4 years after introduction. The 
median percentage of rotavirus positive among children <1 year 
old was 43% (IQR, 30–47) before rotavirus vaccine introduc-
tion (Figure 5B), 29% (IQR, 23–38) in the year of vaccine intro-
duction, 19% (IQR, 10–29) in year 1, 17% (IQR, 12–24) in year 
2, 18% (IQR, 15–25) in year 3, and 14% (IQR, 13–21) in year 
4 postvaccine introduction. The median percentage positive 


1827 records identified


1155 Not relevant to question
96 Not primary studies
91 Guidelines, programmatic, coverage
48 Not Rotarix or RotaTeq


100 Insu�cient pre- or post-data
86 Vaccine e�ectiveness
47 Genotype data only
17 Vaccine ineligible groups
14 outcome other than impact on
      hospitalizations, deaths
6 Subpopulations not generalizable
5 Summary from multiple countries


437 abstracts reviewed


162 reporting vaccine impact


20 Repeat dataset and time period
18 Seasons only
14 Alternative methods
5 Age groups not <5 or <1 years old


105 articles from 49 countries
128 observations


included in systematic review


Figure 1. Summary of literature search and selection criteria.


D
ow


nloaded from
 https://academ


ic.oup.com
/jid/advance-article-abstract/doi/10.1093/infdis/jiaa081/5755890 by C


enters For D
isease C


ontrol user on 17 June 2020
6.5_Rota


SAGE October 2020 meeting



http://academic.oup.com/jid/article-lookup/doi/10.1093/infdis/jiaa081#supplementary-data





4 • jid 2020:XX (XX XXXX) • Burnett et al


among children 12–23 months old was 38% (IQR, 31–47) before 
rotavirus vaccine introduction (Figure 5C), 31% (IQR, 28–34) 
in the year of vaccine introduction, 26% (IQR, 21–28) in year 
1, 17% (IQR, 12–24) in year 2, 23% (IQR, 19–36) in year 3, and 
20% (IQR, 13–30) in year 4 postvaccine introduction. The me-
dian percentage positive among children 24–59  months old 
was 28% (IQR, 18–35) before rotavirus vaccine introduction 
(Figure 5D), 25% (IQR, 17–30) in the year of vaccine introduc-
tion, 17% (IQR, 14–26) in year 1, 14% (IQR, 8–15) in year 2, 
15% (IQR, 15–25) in year 3, and 17% (IQR, 12–19) in year 4 


postvaccine introduction. Although the percentage positive was 
highest in the high child mortality group each year, the observed 
trend in children <5 years old was consistent across the 3 child 
mortality strata (Supplementary Figure 1); there was insufficient 
data to repeat the age group analysis by child mortality strata.


Reductions by Year and Age Group


Acute gastroenteritis hospitalizations were reduced by a me-
dian of 20% among children <1  year old the year rotavirus 
vaccine was introduced, 31% in year 1 that was the first year 
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Figure 3. Median reduction in rotavirus hospitalizations, acute gastroenteritis hospitalizations, and acute gastroenteritis deaths among children <1 year and <5 years.
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Figure 2. Global map showing countries that contributed data by child mortality strata and the number of data points by vaccine type.


D
ow


nloaded from
 https://academ


ic.oup.com
/jid/advance-article-abstract/doi/10.1093/infdis/jiaa081/5755890 by C


enters For D
isease C


ontrol user on 17 June 2020
6.5_Rota


SAGE October 2020 meeting



http://academic.oup.com/jid/article-lookup/doi/10.1093/infdis/jiaa081#supplementary-data





Rotavirus Vaccine Impact • jid 2020:XX (XX XXXX) • 5


all children <1 year old would have been eligible for vaccina-
tion, and 62% after 7 complete years of rotavirus vaccine avail-
ability (Figure 6A). Among children 12–23 months old, AGE 
hospitalizations were reduced by a median of 7% the year ro-
tavirus vaccine was introduced, 27% the first year all children 
12–23  months would have been eligible for vaccination (year 
2), and 76% in year 7. Among children 24–59 months old, AGE 
hospitalizations were reduced by a median of 2% the year ro-
tavirus vaccine was introduced, 47% the first year all children 
24–59  months would have been eligible for vaccination (year 
6), and 61% in year 7. Among children <1 year old, rotavirus 
hospitalizations were reduced by a median of 47% the year ro-
tavirus vaccine was introduced, 70% in year 1, and 97% in year 
7 (Figure  6B). Among children 12–23  months old, rotavirus 
hospitalizations were reduced by a median of 32% the year ro-
tavirus vaccine was introduced, 56% in year 2, and 99% in year 
7. Among children 24–59 months old, rotavirus hospitalizations 
were reduced by a median of 32% the year rotavirus vaccine was 
introduced, 80% in year 6, and 97% in year 7.


Rate Reductions by Coverage


Among children <1  year old, there was a median 30% (IQR, 
28–32) rate reduction in AGE hospitalizations where rotavirus 
vaccine coverage was <65%, 37% (IQR, 29–52) where cov-
erage was 65%–84%, and 47% (IQR, 38–50) where coverage 
was ≥85% (Supplementary Figure 2A). There was a median 
43% (IQR, 38–58) rate reduction in rotavirus hospitalizations 
where rotavirus vaccine coverage was <65%, 79% (IQR, 63–82) 
where coverage was 65%–84%, and 85% (IQR, 75–94) where 
coverage was ≥85% (Supplementary Figure 2B). There were 


insufficient data in each of the coverage groups to repeat the 
analysis for the other mortality strata or using reductions calcu-
lated from proportion positive.


Sensitivity Analysis


There was a statistically significant correlation between child 
mortality strata and both AGE hospitalization reduction data 
type (correlation coefficient, 0.38; P < .01) and rotavirus hos-
pitalization reduction data type (correlation coefficient, 0.65; 
P < .01). Three analyses met the inclusion criteria for our sen-
sitivity analysis, that is, had at least 3 observations for each 
of 3 data types within 1 outcome and mortality strata: AGE 
hospitalizations among children <1  year old and <5  years old 
in high child mortality strata and rotavirus hospitalizations 
among children <5  years old in low child mortality strata. In 
the high mortality strata, the median reduction in AGE hospi-
talizations among children <1 year old was 25% (IQR, 24–32) 
using absolute numbers, 42% (IQR, 33–49) using AGE as a 
percentage of all hospitalizations, and 20% (IQR, 16–42) using 
rates; among children <5  years old, it was 36% (IQR, 19–52) 
using absolute numbers, 36% (24, 37)  using percentage of all 
hospitalizations, and 31% (11, 53) using rates. In the low mor-
tality strata, the median reduction in rotavirus hospitalizations 
among children <5 years old was 74% (IQR, 71–82) using abso-
lute numbers, 68% (IQR, 57–84) using percentage of specimens 
that tested positive, and 58% (IQR, 47–76) using rates.


DISCUSSION


In this literature review of rotavirus vaccine impact including 
101 articles from 47 countries across different child mortality 


100


Rotavirus hospitalizationsA B C


D E F


32 obs.


37 obs. 25 obs. 0 obs. 9 obs. 6 obs.10 obs. 22 obs.5 obs.


*


*
*


*


21 obs.


4 obs. 15 obs. 22 obs. 9 obs. 15 obs. 0 obs. 10 obs. 6 obs.


AGE hospitalizations AGE mortality


Rotavirus hospitalizations AGE hospitalizations


Child mortality strata


AGE mortality


<
1 


ye
ar


 o
ld


Pe
rc


en
t


80


60


40


20


0


100


<
5 


ye
ar


s 
ol


d


80


60


40


20


0


100


80


60


40


20


0


100


80


60


40


20


0


Low Medium High Low Medium High Low Medium High


Low Medium High Low Medium High Low Medium High


100


80


60


40


20


0


100


80


60


40


20


0


*


*


*


*
*


Figure 4. Percentage reduction of acute gastroenteritis and rotavirus hospitalizations by national <5 year old child mortality level among children <1 and <5 years old.


D
ow


nloaded from
 https://academ


ic.oup.com
/jid/advance-article-abstract/doi/10.1093/infdis/jiaa081/5755890 by C


enters For D
isease C


ontrol user on 17 June 2020
6.5_Rota


SAGE October 2020 meeting



http://academic.oup.com/jid/article-lookup/doi/10.1093/infdis/jiaa081#supplementary-data

http://academic.oup.com/jid/article-lookup/doi/10.1093/infdis/jiaa081#supplementary-data





6 • jid 2020:XX (XX XXXX) • Burnett et al


strata, we calculated median relative reductions of 59% in ro-
tavirus hospitalizations and approximately 36% in AGE hos-
pitalizations and mortality among children <5  years old after 
rotavirus vaccine introduction. Reductions in AGE and rota-
virus hospitalizations increased over time after rotavirus vac-
cine introduction and were highest in settings with the highest 
rotavirus vaccine coverage. We found the median percentage 
of stool specimens that tested positive for rotavirus among 
children <5  years old was approximately 40% and declined 
to 20% after rotavirus vaccine introduction, which is compa-
rable to multicountry findings from the WHO-coordinated 
Global Rotavirus Surveillance Network [4]. In all analyses, re-
ductions in rotavirus hospitalizations were higher than AGE 


hospitalizations, which further supports that the declines are 
attributable to rotavirus vaccine because it only targets a spe-
cific pathogen compared with other interventions that target 
diarrhea generally, such as sanitation improvements and access 
to rehydration therapy.


Because infants are targeted for rotavirus vaccination, and 
this age group accounts for the greatest burden of rotavirus 
among young children, the finding that children <1  year old 
experience the fastest and largest reductions in hospitalizations 
is expected. However, our results also suggest that herd immu-
nity may protect older children before the age cohorts would 
have been eligible for rotavirus vaccination. For example, we 
found that the percentage of specimens that tested positive for 
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Figure 5. Percentage of specimens that tested positive for rotavirus among children hospitalized for diarrhea by year relative to rotavirus vaccine introduction among 4 
age groups.
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rotavirus declined by 48% among children 12–23 months and 
22% among children 24–59 months the first year after rotavirus 
vaccine introduction, when neither age group would have been 
eligible to receive the vaccine. Similarly, median reductions 
were over 20% among children 12–23 months old for AGE hos-
pitalizations the first year after rotavirus vaccine introduction. 
Some publications have documented reductions even in older 
children and adults after rotavirus vaccine introduction [9–12].


Our findings suggest a gradient in the reductions in hospi-
talizations by child mortality strata, with larger declines in the 
low mortality strata than the high mortality strata. This trend 
is consistent with differential vaccine effectiveness by child 
mortality strata [13]. Other differences in methodologies and 


setting likely also contribute to the magnitude, and this differ-
ence should be interpreted with care. Data type was strongly 
correlated with child mortality strata in our data and reductions 
calculated from percentages consistently estimated a higher re-
duction than data calculated from rates within a child mortality 
strata for the same outcome. Nonetheless, the median reduc-
tions we found in countries with high child mortality represent 
substantial reductions in disease burden and hospitalizations. 
Future evaluations should carefully consider the available data, 
and future systematic reviews may find that analyses limited by 
data type are more appropriate for their specific objectives.


This literature review has a few other limitations. First, the 
data that contributed to this literature review were ecological 
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data. Although we tried to limit to articles that used similar 
methods and measured the same outcomes, all of the vari-
ation may not be well accounted for in our analysis. In ad-
dition, the summary findings represent a variable number 
of years since rotavirus vaccine introduction, which likely 
overrepresents early years of rotavirus vaccine implementa-
tion and may underestimate the true, long-term ecological 
impact. Second, there are subsets of these data that can be 
sparse and limit the generalizability. For example, there are 
fewer articles that present impact >2 years after rotavirus vac-
cine introduction, from countries in the medium <5-year-old 
child mortality strata, and from 12- to 23-month-olds and 
24- to 59-month-olds. Our findings would be stronger with 
additional data from these subgroups. In addition, we were 
unable to repeat some analyses by child mortality strata due 
to limited data. Finally, we also did not assess outcomes other 
than annual hospitalizations and deaths, such as outpatient 
visits, hospital-acquired infections, and length of hospital 
stay. These outcomes could provide additional information 
for decision makers.


CONCLUSIONS


We found a substantial and sustained impact on rotavirus and 
AGE hospitalizations and deaths with the introduction of ro-
tavirus vaccines in an age cohort eligible to have received the 
vaccine, with, as expected, greater reductions in low compared 


with high mortality settings. We also found evidence suggesting 
indirect effects on older pediatric age groups. These results 
should encourage countries still considering routine rotavirus 
vaccine implementation. Programs that have already intro-
duced rotavirus vaccine should continue to strive for high ro-
tavirus vaccination coverage because larger declines were found 
in settings with high rotavirus vaccine coverage.


Supplementary Data


Supplementary materials are available at The Journal of Infectious 
Diseases online. Consisting of data provided by the authors to 
benefit the reader, the posted materials are not copyedited and 
are the sole responsibility of the authors, so questions or com-
ments should be addressed to the corresponding author.


Notes


Disclaimer. The findings and conclusions of this report 
are those of the authors and do not necessarily represent the 
official position of the US Centers for Disease Control and 
Prevention.
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Table 1. Characteristics of the Dataset


Characteristics n = 128 %


Year of publication (median, IQR) 2016 2013–2018


Settings   


WHO Region   


 Africa 27 21


 Americas 46 36


 Eastern Mediterranean 3 2


 Europe 31 24


 Southeast Asia 1 1


 Western Pacific 20 16


Child Mortality Strata   


 Low 66 52


 Medium 20 16


 High 42 33


Vaccine Information   


Year of vaccine introduction (median, IQR) 2009 2006–2013


Vaccine   


 Rotarix 75 59


 RotaTeq 12 9


 Both 41 32


Gavi-supported introductions 33 26


National introductions 115 90


Demonstration projects 2 2


Private market only 11 9
Abbreviations: IQR, interquartile range; WHO, World Health Organization. 
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Given the rapidly-changing context of 
the pandemic, the case studies 
produced each month are essentially 
a living history - providing a snapshot 
of the situation and WHO’s support at 
the time that they were written. For 
more information on the latest 
situation in these countries, follow 
the country office via social media or 
other contacts listed at the end of 
each story. 


These COVID-19 Country Case Studies have 
been developed through interviews with 
WHO Representatives and staff working in 
WHO country offices around the globe. The 
case studies serve to increase awareness of 
WHO’s work at the country level, to analyze 
key aspects of WHO’s work in support of its 
Member States, and in collaboration with 
our many partners in the country-level 
response to COVID-19. They highlight the 
challenges, successes and lessons learned in 
each unique context 
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BANGLADESH 
WHO’s Surveillance and Immunization Medical Officers – 


the ‘Frontline Warriors’ in Bangladesh’s COVID-19 


Response 
The WHO Bangladesh Country Office led the response to COVID-19 by providing all support to the 


Government of Bangladesh in terms of strategic guidelines, providing supplies, equipment, logistic 


support, capacity building, risk communication, and providing on-ground field support through the 


network of Surveillance and Immunization Medical Officers (SIMO). As of today, 64 SIMO and 7 Divisional 


Coordinators (DCs), under the overall leadership of Incident Management System (IMS)  are at the front  


of Bangladesh’s COVID-19 response in every district- coordinating in the field; building capacity in 


Infection Prevention & Control (IPC)  and contact tracing; supporting and ensuring timely transportation 


of laboratory samples;   conducting surveillance; and maintaining immunization and other essential 


services at refugee camps in Cox’s Bazar. This case study highlights the challenging COVID-19 situation 


faced by Bangladesh and the difference that WHO’s frontline warriors are making. 


 
 


 


 


 


 


 


 


 


 


 


 


 


 


Initiating Preparedness to a Global Pandemic 


Implementing the International Health Regulations (IHR 2005), the Government of Bangladesh (GoB) has 
been establishing the foundations for emergency preparedness and response. When COVID-19 emerged 
in January 2020, the Ministry of Health and Family Welfare (MoHFW), with the support of the WHO 
Country Office for Bangladesh, already had an Early Warning Alert and Response System (EWARS) in place, 


WHO support Government in transportation of COVID-19 related logistics 


from central level to districts and also within districts: WHO Bangladesh 
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along with the event-based reporting, biosafety laboratory and health emergency operations centre 
(HEOC).  
 
Working closely with the MoHFW, WHO took immediate action to increase the country capacity to detect 
and respond to the new disease. Early in February 2020, surveillance was intensified, including at the 
points of entry (PoE). To strengthen the country preparedness to respond to COVID-19, WHO provided 
the MoHFW, the Institute of Epidemiology Disease Control and Research (IEDCR) and other local 
authorities of Bangladesh with laboratory supplies and reagents to improve testing capacity. The 
assessment for logistic support was made, and WHO worked with the GoB and development partners to 
provide the needed support. Meanwhile, Surveillance and Immunization Medical Officers (SIMO) started 
surveillance for COVID-19 and the risk communication activities began.   
 
Bangladesh Preparedness and Response Plan (BPRP) for COVID-19 was developed, providing guidelines 
for each pillar of the response: coordination and planning; surveillance, laboratory and points of entry; 
case finding, contact tracing and quarantine; clinical case management; infection prevention and control; 
risk communication and public awareness and operational research.  
 


Rapid Transmission of a New Disease 


 
On 8 March 2020, the MoHFW announced the first three 
cases of COVID-19 in Bangladesh. Soon, the public hospitals 
started setting up isolation wards to admit suspected COVID-
19 patients.  On 16 March, the GoB closed all educational 
facilities followed by a ban on all public gatherings. On 23 
March, 163 million of Bangladesh’s population was advised 
to stay home except for urgent needs. All public and private 
offices were closed barring a few essential services. As of 23 
March, IEDCR confirmed 39 cases and four deaths, taking the 
case fatality rate (CFR) to 10.3%.   
 
Despite the restriction on people’s movement and the 
country’s effort to curb COVID-19, in April 2020, the number 
of confirmed cases rapidly increased, from 100 people on 6 April to 1,000 on 14 April.1 At this point, 
Bangladesh’s already stretched health system2 wrestled with the increasing number of hospital 
admissions, and health professionals were challenged to provide care for a disease unknown to them.  
 
During Muslim’s fasting month, starting in the last week of April 2020 until the Eid al-Fitr holiday on 23 
May, the GoB advised people to minimize social gatherings and implement physical distancing. Yet, the 
number of COVID-19 cases increased by around 10,000 within a week, from 23,870 on 18 May and to 
35,585 on 25 May. Physical distancing is not easy in this densely populated country where on an average, 


                                                           
1 https://www.iedcr.gov.bd/index.php/component/content/article/73-ncov-2019 
2 In rural areas where 70% of Bangladeshi live,2 it is estimated that there are only 3.05 physicians per 10,000 
population and 1.07 nurses per 10,000 population.  
 


WHO assisted the GoB in scaling up 


testing, important for detection and timely 


response. Photo credit: WHO Bangladesh 
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around 1265 people living per square kilometre. In Dhaka, where over 20,000 people living per square 
kilometre3 physical distancing is even more challenging to implement. One and a half month after the 
implementation of movement restriction, the total number of people confirmed as positive COVID-19 was 
almost 50,000 and 672 people died from the disease.  As of 12 August 2020, a total of 263,503 have been 
confirmed COVID-19 positive and 3,478 people have died from COVID-19 or 1.32% of the total confirmed 
cases. 


Controlling the spread of COVID-19 is not an easy feat. With 21.8% of the population below the national 
poverty line4 and with 15% of Bangladeshi workers earning not more than $6 a day,5 people are desperate 
to get back to work. In addition to the economic blow, people in some parts of Bangladesh were hit by 
natural disasters. On 20 May 2020, cyclone Amphan affected 26 districts6 in West Bengal, forcing 4 million 
Bangladeshis to seek shelter.7 In July, flash floods and landslides affected 2.4 million people in 18 districts.8 
Over 550,000 families lost their houses and had to stay in temporary shelters. On top of everything, 
Bangladesh also hosts 860,000 Rohingya refugees fleeing from Myanmar, living in 34 camps in Cox’s Bazar 
district. Maintaining strict preventive measures for COVID-19 is challenging indeed.  


Enabling a Faster Response 


 
Under the leadership of the WHO Representative and in 
coordination with the WHO Health Emergencies Programme 
(WHE), WHO provided timely and effective support to the 
Government by enabling the rapid provision of medical supplies 
and logistics, supporting screening and quarantine at PoE, and 
timely training of health staff across the country in infection 
prevention and control (IPC), and case management.    
 
At the beginning of the outbreak, Bangladesh only had one 
laboratory ready to do COVID-19 testing, with WHO providing the necessary support such as COVID-19 
Polymerase Chain Reaction (PCR) probes and controls. During this phase of the response, WHO had to 
undertake a vast operation of transporting samples from the entire 64 districts of Bangladesh. To 
accelerate COVID-19 testing in the country, WHO helped the MoH in establishing district and field 
laboratories specific for COVID-19, complete with the PCR Real Time-PCR (RT-PCR) machines, technical 
guidance, and even personnel.  Again, around 100 vehicles that were operated by WHO, including 13 
heavy duty vehicles and 85 cars, played a vital role of mobilizing logistics crucial to COVID-19 response, 
from reagents, biohazard bags, gloves, swab sticks, tubes, down to zip-lock bags. Over 500,000 personal 
protective equipment (PPEs) have been distributed for health workers administering the COVID-19 test, 
as well as for the health care professionals providing care in health care facilities. 
                                                           
3 https://www.aljazeera.com/news/2020/03/coronavirus-dense-bangladesh-social-distancing-tough-task-
200320103733470.html 
4 https://www.adb.org/countries/bangladesh/poverty 
5 https://www.weforum.org/agenda/2020/04/in-bangladesh-covid-19-could-cause-a-humanitarian-crisis/ 
6 https://reliefweb.int/sites/reliefweb.int/files/resources/MDRBD024du1.pdf 
7 https://www.who.int/docs/default-source/searo/bangladesh/covid-19-who-bangladesh-situation-reports/who-
ban-covid-19-sitrep-13-20200525.pdf?sfvrsn=a15591c0_4 
8 https://reliefweb.int/disaster/fl-2020-000161-bgd  
 


“Testing is key to scale up 


diagnostic confirmation of 


COVID-19 cases in order to 


initiate timely response against 


COVID-19.” 


 
Dr Bardan Jung Rana,  
WHO Representative, 
Bangladesh 
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As of the end of July 2020, WHO has supported the establishment of 82 laboratories to test COVID-19 


samples enabling more than 1.2 million people from all over Bangladesh to be tested. However, with 


the rate of positive tests consistently above 20% throughout July and August, testing would need to be 


significantly increased to meet the WHO recommended thresholds for safe easing of public health and 


social measures9. Furthermore, the numbers of tests being performed have been decreasing each week 


since the beginning of July which has coincided with the introduction of user fees for testing as well as 


severe flooding events that may have limited access to testing.  


In Cox’s Bazar, close surveillance continues with over 300 trained volunteers using Go.Data software for 
efficient and effective contact tracing. A total of 139 out of 166 health facilities (84%) are active in Early 
Warning Alert and Response System (EWARS). To minimize transmission risk, WHO collaborated with UK 
Aid and other partners to scale up the isolation and treatment capacity.   
 
Over 160 WHO staff are still working in all divisions of Bangladesh to ensure the distribution of essential 
supplies against COVID19. With the complexities the country faces, the GoB continues the arduous work 
to control COVID-19 in Bangladesh, with the support of WHO and many other partners. 
 
Bangladesh COVID-19 front-line warriors: Surveillance and Immunization Medical Officers ‘SIMOs’ 


In Bangladesh, SIMOs are the embodiment of 
the country’s surveillance. WHO established 
a network of Surveillance Medical Officers 
(SMOs as they were known then) in 1999 to 
support the MoHFW with the surveillance of 
Acute Flaccid Paralysis (AFP) and the activities 
conducted to eradicate polio. The SMOs were 
assigned to work at the district level, working 
closely and seamlessly with the national  
Extended Programme of Immunization.  
 
Over the years, the SMOs’ functions spanned 
from supporting the strengthening of routine 
immunization, introduction of new vaccines, 
vaccine preventable disease surveillance, 
measles elimination, maternal and neonatal 
tetanus elimination, to data analysis, capacity 
building, and micro-planning. As the SMO’s 
public health backgrounds efficiently 
contributed to developing the health system at the district level, in 2017, the name of SMOs was officially 


                                                           
9 Public health criteria to adjust public health and social measures in the context of COVID-19 identifies that less than 5% of 


samples should be found positive for COVID-19, at least for the last 2 weeks, °assuming that surveillance for suspected cases is 


comprehensive 


 


Fig. 1 SIMOs NETWORK 
BANGLADESH 
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changed to SIMOs (Surveillance and Immunization Medical Officers), reflecting the expanding role of the 
medical officers. While they are still the backbone of the immunization programme, they also provide 
support during emergencies and surveillance related to any emerging vaccine preventable disease 
outbreaks. 
 
Currently, 61 SIMOs are covering 64 districts and 12 City Corporations of the country (see Fig.1). There 
are an additional three SIMOs to support the interventions to address the Rohingyas refugee crisis in Cox’s 
Bazar and the entire operation is being overseen by 1 Immunization Coordinator. To allow smooth 
mobility to cover fieldwork, each SIMO is supported by a driver. A total of 7 Divisional Coordinators and 1 
Immunization Coordinator in Cox’s Bazar oversee the entire SIMOs operation and report to the WHO 
Country Office in Dhaka. 
 
SIMOs: The First Responders 


 
The SIMO network is not new to emergency response. 
They have experiences responding to outbreaks, 
cyclones, floods, landslides, and the 2004 Tsunami. 
When WHO and the MoHFW started their 
preparedness for COVID-19, SIMOs had already been 
conducting more rigorous surveillance. Under the 
coordination of Incident Management System (IMS), 
SIMOs immediately initiated the sensitisation 
sessions to over 200 health personnel with a practical 
demonstration on IPC and hygiene promotion. Within 
a week of the first case being announced, all SIMOs 
were repurposed to support every aspect of the 
COVID-19 response in their districts.  
  
Once repurposed, still coordinated by IMS, SIMOs have supported four pillars of the overall response, 
namely: surveillance, contact tracing and laboratory support; case management, including assessment of 
health activities, and; risk communication and supplies and logistics. SIMOs took a vital role in transporting 
samples from testing points to the designated laboratories. They coordinated with laboratories, health 
facilities, and with local and central authorities. They tracked movements, making sure that samples were 
properly transported and processed in the laboratories.  At the beginning of the COVID-19 emergency, 
WHO and its SIMOs managed to transport 85% of the country’s samples. By the end of March 2020, SIMOs 
had managed the transportation of more than 200,000 samples across the country.  
  
Amidst facing the threat of a fatal disease and the challenges this disease bring, SIMOs has been 
continuously working, travelling extensively to provide required support to Bangladesh COVID-19 
response throughout the country. They solved unprecedented problems, even to finding drivers to 
transport samples. They overcome their fears and the fears of the others that joined WHO’s response. 
When natural disasters hit some of the districts, and the country went through heavy rains and floods, 
SIMOs and the drivers braved through the extreme weather showing commitment to their jobs. 
 


WHO’s support for COVID-19 supplies Photo 


credit: WHO Bangladesh 
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SIMOs: The Technical Experts and Problem Solvers 


 
While working with the GoB for the country’s preparedness and response to COVID-19, WHO trained 
SIMOs on surveillance, capacity building, laboratory, logistics, sample collection and transportation, data 
management coordination, contact tracing, IPC, and case management. Within a short time, SIMOs had 
to learn new procedures and guidelines, and soon they were the ones disseminating their learning to 
health providers and trained 17,000 laboratory staff, sample collectors and transporters, from public 
health facilities, health partners organisations and including local administration.  
 
SIMO also assisted the training for health care professionals to implement triage, conduct early detection, 
and manage IPC in health facilities across the country. In the district of Cox’s Bazar, SIMOs worked to 
minimise the transmission risk in a highly challenging environment. They gave and supported the IPC 
training for over 1500 health care workers in the Rohingya camps to enhance safety for patients and 
health workers.  
 
All these capacity building activities have been 
conducted in both through face to face communication 
and online, ensuring staff from all districts and divisions 
are properly trained and oriented.  
 
Being at the centre of the health system’s reporting 
mechanism, SIMOs coordinated with IEDCR as well as 
with local and central authorities for collecting 
information and line listing positive cases for contact 
tracing.  
 
On the ground, SIMOs spend long hours communicating, 
coordinating, and working with different stakeholders 
and members of the community. They collaborate with different counterparts to implement and support 
the National Preparedness and Response Plan. The current situation has pushed them to take different 
roles in COVID-19 response: mentor, technical advisor, problem solver, and collaboration facilitator, 
coordinator. Their daily work ranges from discussing local response measures with civil surgeons, ensuring 
smooth deliveries of supplies for different facilities, to educating drivers on safety procedures and solving 
water issues in shelters. All the emergency activities are managed while they continue doing routine 
surveillance, collecting, and analyzing data, and implementing EPI activities.  
 
SIMOs: The Trusted Voice of the Field 


During this COVID-19 pandemic, SIMOs’ interactions with communities bring feedback that enables the 
GoB and partners to understand public perceptions and behaviors that eventually contribute to the 
development of an appropriate risk communication strategy and the supporting public health 
interventions. SIMOS monitor processes and minimize data gaps. In each district, the responsible SIMO 
ensures that COVID-19 testing is conducted swiftly and prevent testing backlogs. When inevitably the 
district experiences a backlog, the district’s SIMO coordinates with central authorities so that samples 
could be shifted to other laboratories. Based on SIMO’s observations and reports on the lack of IPC 


SIMO giving IPC training to health workers. 


Photo credit: WHO Bangladesh 
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measures for immunization activities, currently, IPC trainings are being conducted throughout 
Bangladesh.  
 


Within WHO, SIMOs constantly communicate with 
their Divisional Coordinators. Twice a week 
Divisional Coordinators are having official calls with 
WHO Country Office, informing and updating the 
central team on COVID response and surveillance, 
immunization, and on natural disasters- floods, 
cyclones, landslides or other natural calamities - 
affecting different parts of Bangladesh. SIMO’s 
information about field situation could help WHO 
colleagues to prepare more efficient field missions.  
 
COVID-19 response is a colossal operation involving 
numerous players, like division and district health 
authorities, health workers and health care 
professionals, development agencies, civil society 
organizations, and community members. Through 
the SIMOs network structure, Divisional 
Coordinators and the team leader in WHO Country 
Office have been able to accelerate stakeholder 
coordination necessary for managing COVID-19.  


 


Ensuring the maintenance of essential health services 


 
Apart from sustaining the routine communicable disease surveillance, prevention, and control, to protect 
Bangladeshi from a devastating impact of another disease outbreak, SIMOs have been supporting the 
maintenance of health care services to those who need uninterrupted treatment and urgent care.  
 
In February 2020, while preparing for COVID-19 response, SIMOs supported the preparations, 
implementation and monitoring of a measles campaign in Cox’s Bazar reaching 290,000 children aged 
from 6 months to less than ten years. Currently, SIMOs and Divisional Coordinators are providing technical 
support to the District Civil Surgeon Offices and Divisional Director Offices in disease surveillance and 
coordination activities without hampering routine immunization activities. 
 
In Cox’s Bazar, SIMOs work with 20 health field monitoring officers to maintain surveillance activities and 
prevent disease outbreaks, particularly those which can be prevented by vaccination. After nearly two 
months of lockdown when the vaccination rates severely dropped, the SIMOs supported Government to 
resume vaccination activities with a new strategy and micro-plan based on health facility, while ensuring 
protective measures such as mask wearing and maintaining a physical distance.  
 
Although the MoHFW has been resuming full health services with the lifting of the restrictions on 31  May 
2020, the Fig.2 below shows that maternal and child health service coverage including the essential 


SIMO interacting with members of community in the 


district. Photo credit: WHO Bangladesh 
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nutrition service has slowed down during COVID-19 crisis, as mothers are avoiding going to health facilities 
in their effort to protect their children from contracting the new disease.  
 
With the mandate to ensure access to essential 
health services amidst lockdown measures, 
digital tools have been adopted, and already 
existing telemedicine capabilities have been 
considerably strengthened. National Institute 
for Mental Health has started WhatsApp based 
‘Mental Health & Psychosocial Support’ for 
patients and health care providers and has 
augmented telemedicine service at subdistrict 
level. Noncommunicable Disease Unit (NCD) of 
the DGHS has also strengthened app-based 
screening and monitoring of people with NCD 
or NCD risk factors in pilot areas. 


 
 


  


Fig.2 Dip in Essential Health Services Coverage (Source: MoHFW) 


 
 
 
 
 
 
 
 
  


Against the odds: Vaccination campaign delivered amidst 


COVID-19 and flooding. Photo credit: WHO Bangladesh 


 


Immunization coverage reduced 45-50% in April 20200 against the target. 


However10-120% increased in May compared to April 2020 
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Health promotion and risk communication activities are being continuously scaled up to encourage 
communities and individuals to adopt new healthy habits, such as regular handwashing, physical 
distancing and mask wearing. 
 
While frontline health care professionals receive global recognition as the heroes  
of COVID-19, SIMOs are the WHO’s ground heroes that are making sure that  
COVID-19 responses and essential services continue according to the best 
 practice guidance.  


 


 


 


‘I am a doctor, and I will deal with this pandemic’ 


- Dr Tasnim Mirza, SIMO, Bangladesh 


-  
In March, Tasnim Mirza, as well as all the SIMOs in Bangladesh were intensively working  
to prepare a massive measles/rubella vaccination campaign targeting 30 million children. But  
in one day everything changed. After the first COVID 19 case was confirmed in the country, she was  
assigned to support COVID 19 response in her district, Jashore, from South West of Bangladesh, with  
a population of 2.7 million people. 
 


“My new responsibilities included training staff alongside the sample collection chain and monitoring the 


process. I didn’t know too much about the virus, but as I was from WHO, I had the responsibility to ensure the 


standards and procedures were all followed. Everybody was very afraid of the virus and didn’t even want to 


be in the presence of the collected samples or nearby the carrier for samples transportation to the lab. But I 


said to myself that I am a doctor and I will deal with this pandemic.” 


Tasnim was the first UN staff in Bangladesh that was infected with COVID-19, in early April 2020, one of the 
many frontline workers that stood their grounds against the uncertainty for the benefit of public health. 


“My first thought was that I am alone at my duty station, alone at home, my family, including my six years 


old son, were in Dhaka, I cannot take care of myself. I also felt I was not safe for my family, my mother is 67 


years old and I cannot go home.” 


Tasnim was transported to Dhaka where she stayed in home isolation with her husband while her mother and 
child moved away to avoid infection. After 15 days of quarantine and a moderate form of COVID-19, Tasnim 
met her child, one day before she went back to her duty station. 


“I couldn’t stay away. I knew there was a lot of work, many things to be done, otherwise more people would 


get infected. It is very difficult to be away from my family, but I am grateful for being part of a great team, 


supporting and looking after each other, hoping every day to see less and less positive cases and wishing for 


the day when all this will be behind us.” 
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Follow @WorldHealthOrganizationBangladesh 


 


 


WHO Bangladesh Country Office Website 


E-mail: sebanregistry@who.int 
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BARBADOS 
An example of government leadership and regional cooperation in 


containing the COVID-19 virus 
As of August 10, the Eastern Caribbean island nation of Barbados – a high-income country with a 
population of 290,000 and an economy dominated by tourism and international trade – has recorded 142 
confirmed COVID-19 cases and seven deaths, with more than half of cases occurring within a month of 
the first reported case on March 16 and no deaths occurring since the end of April. The risk of COVID-19 
is now considered low enough that the Government is promoting the country as a haven from the disease 
for foreigners to stay and work remotely (see box). While having the advantage of being an island and 
thus the ability to more easily prevent importation of the virus, Barbados’ quick and comprehensive 
response to the pandemic has undoubtedly been a key factor in the country’s success to date in preventing 
widespread community transmission. This case study describes the actions taken and critical factors that 
account for Barbados’s success, as well as PAHO’s role in supporting the nation’s response. 


Early planning, building upon past experiences and plans 


Barbados had the advantage of having well-developed preparedness plans for pandemic influenza and 
other pandemic diseases (e.g., Ebola). The PAHO Office for Barbados and the Eastern Caribbean countries 
worked with Ministry of Health officials to identity the gaps and required adjustments to these plans in 
order to develop a COVID-19 plan. The plan, which details the steps to be taken by a wide range of sectors 
and stakeholders at each of four stages of the outbreak, was completed and approved by the Government 
by mid-March – several days before the first case was identified on the island. This planning, along with 
the sharing of technical guidelines and consultations by PAHO with the Government, led to rapid actions 
once the first cases (from passengers arriving from overseas) were confirmed. These early actions include, 
among others described in more detail below: 


▪ Screening of all arriving passengers at points of entry for COVID symptoms and requiring them to 
leave their contact information. This was soon followed by a mandate for all arriving passengers to 
quarantine for 14 days regardless of whether they had symptoms, which caused airlines to suspend 
most international flights; 


▪ Designation of the Barbados Government Information Service (BGIS) 
(https://gisbarbados.gov.bb/covid-19/) as the primary source of accurate information on COVID 
the day after the first case was reported. The Website contains a range of protocols, situation 
reports and articles, and educational videos; 


▪ Establishment of a 24-hour hotline manned by medical and nursing students and volunteers to 
provide accurate information to individuals – in an effort to counter rampant misinformation and 
fake news – and to direct people with symptoms to appropriate services, thus helping to identify 
cases. The hotline, set up a week before the first case was reported, has received, on average, 150 
calls a day. 


Early development and rapid built-up of COVID-19 testing capacity and contact tracing 
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In anticipation of COVID-19 arriving in the Eastern Caribbean, PAHO conducted on February 11-12 a hands-
on, in-person training in COVID PCR testing for staff of the Best-dos Santos Public Health laboratory, a 
state-of-the-art facility built with support the U.S. CDC. PAHO also provided test kits, reagents and other 
testing supplies, enabling the lab to begin COVID-19 testing more than a month before the first case was 
detected on the island. Thus, in a matter of weeks, the national laboratory went from having only capacity 
to test for influenza prior to the emergence of COVID-19 to being one of the first laboratories in the 
Caribbean to conduct COVID-19 testing. 


While there have been some shortages of test 
kits and testing supplies, especially in April 
when global demand was highest, Barbados 
has been by and large able to test those who 
need it (e.g., persons with symptoms, health 
workers, contacts of cases) in a timely manner. 
As a result of a PAHO donation of testing kits 
and enzymes, procurement through the U.N. 
system, and purchases on the open market, 
the country has been able to procure 20,000 
test kits. The laboratory has conducted more 
than 13,000 tests to date and has capacity for 
over 100,000 tests at hand to continue testing 
well into the future.  


Also critically, the Ministry of Health and Wellness created the new position of Health Liaison Officer in 
response to the outbreak. Sixty officers were hired throughout the country to support contact tracing, as 
well as to work with community leaders to disseminate 
accurate COVID-related information and encourage 
community cooperation with the response. 


Strong, inclusive leadership and communications 


from the top 


 “We need a global leadership initiative that is 


rooted in moral leadership more so than ever.” - 


Prime Minister, Mia Amor Mottley,  


The Prime Minister of Barbados has received 
international attention for her leadership in 
responding to the COVID pandemic.10 11 She took 
ownership of the response early on in making key 
decisions and in keeping the public informed about the 
epidemic and restrictive measures to curb it. She was 


                                                           
10 Wilkinson E Covid-19: a lesson in leadership from the Caribbean, 18 May 2020 blog. Available at: 
https://www.odi.org/blogs/16959-covid-19-lesson-leadership-caribbean. 
11 CNN interview with P.M. Mottley by Christiane Amanpour, April 29, 2020. Found at: 
https://www.youtube.com/watch?v=awL3tKAFiU8.  


Dr. Lionel Gresh (left), PAHO/WHO Virologist, training staff at 


the Best dos Santos Public Health Laboratory. Photo credit: 


PAHO ECC Office Barbados 


PAHO and Canada donate essential supplies to 


Barbados.  From right PWR-ECC, Dr Yitades Gebre, 


Minister of Health and Wellness, Lt Col Jeffrey Bostic and 


Ms. Natalie Hutchinson, Senior Development Officer, 


High Commission of Canada to Barbados and OECS 


Photo credit: PAHO ECC Office Barbados 
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also the only leader in the Eastern 
Caribbean to name a COVID-19 czar (on 
11 March), a sociologist with 
experience in Sierra Leone during the 
Ebola outbreak, to coordinate the 
Government’s response and serve as its 
consistent face to the public. The Prime 
Minister also appointed two other 
technical experts to help lead the 
response – a quarantine facilities 
manager to oversee the establishment 
or conversion of COVID treatment and 
quarantine facilities, and an infectious 
disease specialist to oversee the 
isolation facilities, clinical management 
and training of health workers. Shortly 
after the first case was confirmed, the 
Prime Minister gave a press conference from the Parliament to inform the public about the outbreak and 
the government’s actions, followed by regular press updates broadcast on TV and radio given by her 
COVID-19 leadership team, the health minister or chief medical officer, among others. 


Another key aspect of the Prime Minister’s 
leadership was to consult with and seek the buy-
in of a range of stakeholders – from the public 
and private sectors, including the business and 
tourism industries – in the national COVID-19 
preparedness plan and in changes in the 
designated stages of the outbreak. Prime 
Minister Mottley held a five-hour meeting with 
these stakeholders to present and discuss the 
plan before its publication in early March. Most 
critically – and in following the World Health 
Organization Director General’s request that 
countries not politicize the pandemic – 
opposition political leaders and other social 
partners were included in the meeting and all 


agreed to present a united front in supporting the Government’s COVID-19 response. PAHO officials, upon 
request, made presentations and participated in the discussions during the consultations with 
stakeholders. 


This solidarity likely contributed to the population’s generally good compliance (with some lapses) to the 
rather strict lockdown measures that were put in place once a national emergency was declared on March 
28 and the country entered Stage 3 of the response after 24 cases had been confirmed. These measures 
included the closure of all non-essential businesses (for a month from early April to early May) and a 24-
hour curfew during this period, which prohibited all but essential workers from leaving their homes, 


Hon Prime Minister Mia Mottley addresses the Social Partnership Meeting 
on COVID-19, held 10 March 2020 with representation from Labour, 
Private Sector, Church, Political Opposition, Tourism, Agriculture and 
Health.  Photo credit: Prime Minister’s Office Barbados 


Social Partnership Meeting on COVID-19, held 10 March 2020 


with representation from Labour, Private Sector, Church, 


Political Opposition, Tourism, Agriculture and Health.  Photo 


credit: Prime Minister’s Office Barbados 
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except for medical reasons or to visit banks and supermarkets, following a schedule based on the first 
letter of people’s last name. (The curfew was later relaxed to evening hours only from May 3 to June 30).  


Scaling up COVID treatment and quarantine capacity to minimize disruptions in the delivery of 


essential health services 


To prevent the country’s main hospital from being overwhelmed with COVID-19 cases in the event of a 
major outbreak and to avoid major disruptions in essential health services, the Government made plans 
early on to set up specific facilities for treating and isolating COVID-19 patients and for quarantining those 
potentially exposed to the virus. A military hospital – the field Medical Facility at Paragon Base – became 
a COVID-19 treatment facility, to which PAHO donated PPE kits and other medical supplies. And within 
five weeks beginning in early March, an abandoned military base was rebuilt and converted into a first-
class hospital with 220 beds (38 with ventilators and monitors and 182 isolation beds) and turned over to 
the Ministry of Health and Wellness. A contingent of 100 Cuban doctors and nurses with intensive care 
experience were also brought in in early April to specifically treat COVID-19 patients at these facilities, 
thus freeing up local health workers to conduct COVID-19 testing and provide other routine health 
services. 


 


Within eight weeks, Barbados increased the number of intensive care unit beds with ventilator capacity 
from 6 to 54 beds, and added a further 42 high dependency beds to the response. All cases were able to 
go into one of the 100 newly established isolation beds upon receiving a positive test result. 


At the same time, several quarantine or isolation facilities were established to house the contacts of cases 
and others not able to quarantine or isolate at home (e.g., travelers from overseas before flights were 
halted). These include a 70-bed quarantine and isolation facility (Enmore) across from the country’s main 
hospital that was built during the Ebola epidemic in West 
Africa, and a primary school (Blackmann & Gallop) that had 
been designed to also serve as an emergency shelter during 
tropical storms, and which expanded its capacity for COVID 
from 48 to 126 beds.  


PAHO has monitored the provision of essential health 
services during the COVID-19 emergency and found that 
critical services (immunization, maternal and newborn 
health, sexual and reproductive health, NCDs and 
communicable diseases) were maintained, except during the 


Harrison Point Naval Base building before 


(above) and after (right) its restoration as a 


COVID-19 facility. Photo credit for above and 


right photos: Colin Browne. Photo credit far 


right photo: Barbados Today Online 


The Enmore quarantine/isolation facility. 


Photo credit: PAHO ECC Office Barbados 
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one-month strict lockdown period, where patients were required to make appointments. Some reduction 
in services also resulted from some health workers at the primary health care level being diverted to 
higher levels of care. To address these reductions, the Government expanded the schedule for primary 
health care clinics, increased the use of telemedicine, and revised drug proscribing policies to enable 
patients with non-communicable diseases to get a three-month supply of their medications.     


Collaborating with other Caribbean island countries 


Through CARICOM – a regional 
organization of 20 Caribbean states 
that promotes economic integration 
and cooperation – and other groups, 
such as the forum of Eastern 
Caribbean country health ministers, 
Barbados worked with other 
countries in the region to coordinate 
their responses to COVID-19, share 
experiences and assist each other 
during the crisis. CARICOM countries, 
led during this period by Barbados’ 
Prime Minister as rotating chair, 
jointly procured critical medical 


supplies and equipment (e.g. PPE, ventilators, test kits), in order to improve economies of scale through 
centralized procurement, using two pooled purchasing mechanisms: 1) the PAHO/WHO Strategic Fund for 
essential medicines and public health supplies; and 2) the Logistics and Procurement Cell of the Regional 
Coordination Centre, a regional response mechanism managed by the Caribbean Disaster Emergency 
Management Agency.  


Through CARICOM, Member States were also encouraged to integrate psycho-social support; gender 
considerations, child protection, and appropriate cultural elements into their COVID-19 policies and 
strategies, as well as to enroll in the WHO Solidarity Trial for COVID-19 vaccines. In addition, the seven 
countries covered by PAHO’s Eastern 
Caribbean country office shared SARS-CoV-2 
PCR test kits and other critical supplies with 
each other to minimize shortages. As a 
further example of regional collaboration, 
the Caribbean Public Health Agency’s 
laboratory in Trinidad (CARPHA), with 
supplies provided by PAHO/WHO, conducted 
COVID-19 tests of samples sent from other 
Eastern Caribbean countries before they had 
their own testing up and running. 


A prime example of cooperation among 
Eastern Caribbean countries in the fight 
against COVID-19 involves the Regional 


Special Meeting of CARICOM on COVID-19 held 1 March 2020.  Photo 


credit: Prime Minister’s Office Barbados 


10 RSS delivers supplies to Dominica. Photo credit - Mr Chris Stuart 
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Security System (RSS), a long-standing collaboration between the military forces of the seven countries to 
share in each other’s defense and provide mutual aid during natural disasters. Following a letter of 
agreement between PAHO and this network, and in coordination with the Public Health Emergency unit 
at the PAHO Country Office, RSS helicopters ferried critical medical supplies, including test kits, specimens 
and PPE, as well as personnel, to the various member states. During a time when all other air travel was 
suspended, these airlifts became a critical lifeline in the response to COVID for these small island 
countries. 


Applying the experiences and innovations from COVID-19 to improve health services in Barbados 


The COVID-19 crisis has led to a number of improvements and innovations in the delivery of health care 
services that should continue into the future. Examples include extending the hours for primary health 
care services, using telemedicine to ensure continuity of NCD care services and to extend their reach (as 
practiced by the Barbados Diabetes Association), and the use of hotlines or helplines to provide responsive 
health advice to people. PAHO has made a substantial contribution to ensure the maintenance of essential 
health services, including;  
- designing tools to help health institutions assess their level of maturity to offer telemedicine services 


and to identify possible gaps or areas that could require more attention and expert technical support.  
- conducting an assessment of the Management of Human Resources for Health in response to COVID-


19 and health systems readiness.  
- supporting prioritization of childhood immunizations as part of essential health services in the context 


of COVID-19 and advising on adaptations to ensure strict infection prevention and control measures  
 
Barbados has sent its expression of interest to the global COVAX facility to access COVID-19 vaccine when 
it becomes available and to build back better the economy for the people and to be a safe and viable 
tourism destination. The existing immunization program services and national strategies are being 
assessed for readiness to deliver a new COVID-19 vaccine.  
 
The PAHO/WHO country office will continue its support of the health system through a combination of 
strategies. These include strengthening health service delivery by focusing on primary health care, 
incorporating evidence-based innovative approaches to promote greater access to health services, 
positioning the health sector at the center of the government’s digital transformation, and exploring 
opportunities to strengthen collaboration across sectors and establish strategic alliances with partners to 
address the impact of the deepening inequities across society arising from the pandemic. 
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BOX 1. Taking advantage of Barbados’ low-
risk COVID status to entice foreigners to work 


remotely from its beaches: the Welcome 
Stamp Visa program 


 


While Barbados hasn’t closed its borders due to the COVID-19 pandemic, once it announced a 14-day 
quarantine for all travelers from Europe and the U.S., along with the suspension of cruises, tourism 
effectively stopped on the island. With tourism accounting for more than 40% of the nation’s economy 
and a major source of foreign exchange earnings, this has had a devastating economic impact in a 
country that was already one of the most indebted countries in the world in terms of debt to GDP ratio 
(at 118% in 2020).12 


With the incidence of COVID-19 remaining low, leading to the lifting of curfews on July 1 and the 
phased-in resumption of international flights starting in mid-July (based on the COVID risk in originating 
countries), Barbados has decided to promote itself as an oasis from COVID for foreigners able to work 
remotely. A brainchild of Prime Minister Mottley, the Welcome Stamp Visa program, started in mid-
July, offers tax-free stays for 12 months or longer for workers and businesses that are location-
independent. To further attract long-term visitors, the application submitted on-line is processed within 
48 hours and the visa processed within seven days. 


As the Prime Minister has stated, “COVID-19 has placed a severe strain on people’s mental wellness. 
The sunshine is powerful. The seawater is powerful. They’re both therapeutic in ways that are hard to 
explain. And we felt that, why not share it?” According to the Washington Post, the message is: “Come 
here, not just for a holiday but for up to a year. Bring your laptop. Soak up the sun, sea and sand and 
forget about coronavirus.”13The appeal of Barbados as a long-term destination is enhanced by its 
political stability, well-developed tourism infrastructure, relatively high standard of living and the 
fastest fiber-options Internet and mobile services in the Caribbean. 


The focus on longer-term stays and permanent relocation of professionals and businesses is seen as 
having many of the same economic benefits, including foreign exchange earnings, as short-term 
tourism, while reducing the risk of importing COVID that a greater number of short-term visitors would 
entail. Strict protocols have been put in place for all visitors to minimize this risk, including temperature 
checks at the airport, and confirmation of a negative COVID test result taken within 72 hours prior to 
arrival, or submission to testing at the airport, followed by quarantine until the test results are received. 


This program may become a model for other tourism-dependent countries that remain at low-risk of 
COVID transmission and is already being examined by other Caribbean island countries.  


                                                           
12 UNDP, UNICEF, UN Women, Barbados COVID-19 HEAT Report, Human and Economic Assessment of Impact, April 2020. 
13 Taylor Adam, Barbados wants you to work from its beaches during the pandemic, Washington Post, July 16, 2020. Found at: 
www.washingtonpost.com/world/2020/07/16/barbados-work-remote-coronavirus/.  
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BOX 2. Examples of PAHO’s assistance 
to the Eastern Caribbean sub-region in 


responding to COVID-19 
 


In addition to Barbados, the PAHO office in the 
country serves six other small Eastern Caribbean 
countries (ECCs): Antigua and Barbuda, 
Dominica, Grenada, St. Lucia, St. Kitts & Nevis, 
St. Vincent and the Grenadines. Within days of 
WHO declaring COVID-19 a public health 
emergency of international concern (on January 
30, 2020), the Office set up an Incident 
Management and Support Team (ISMT) – 
consisting of PAHO experts in various technical 
areas (e.g., surveillance, health services, 
laboratory testing, clinical management, infection prevention and control or IPC), as well as PAHO 
specialists residing in each of the six other countries – to coordinate an effective response throughout 
this sub-region and to advise on adjustments to policies and protocols. Highlights of this assistance 
include: 


▪ Development of national COVID-19 plans. Building upon existing pandemic preparedness plans, 
such as for influenza, PAHO assisted each country through field visits and teleconferencing, in 
developing national COVID Strategic Preparation and Response Plans. 


▪ Building national laboratory capacity in COVID testing. Besides the lab in Barbados, PAHO 
provided training -- mainly virtually – in PCR testing for COVID to labs in each of the six other 
countries. These included national laboratories, private testing facilities that provided tests for 
free and university labs. PAHO also donated test kits and helped the labs procure other critical 
supplies. As a result, all seven countries are now conducting COVID testing on their own. 


▪ Building national technical capacities. The PAHO ECC office has organized Webinars on wide-
ranging topics for different audiences across the seven countries. These have included sharing 
experiences in COVID-19 clinical management (attended by 187 health professionals across 
countries); training on data collection tools for COVID surveillance and in mathematical modeling 
of COVID incidence to plan short-term needs; IPC training for health workers and workers in the 
tourism sector, such as hotel workers and taxi drivers; training in the management of acute stress 
among health care workers dealing with COVID-19 (using MHGap); psychological first aid training 
for individuals and communities (attended by 1,300 community and religious leaders, influences 
and hotline workers); a virtual dialogue among 1,400 young people from the region on coping with 
pandemic-related isolation; training in the management of NCD services in the midst of the 
pandemic; and dialogue and guidance on how to safely resume international travel in the region. 


▪ Procurement of essential supplies. Through the PAHO Strategic Fund for medicines and public 
health supplies, needed medical supplies, test kits and testing supplies, as well as communications 
materials were procured for all seven countries. In addition, PAHO mobilized resources from 
international partners such as UK-DFID, the European Union, USAID, and the governments of Brazil 
and Canada to procure essential supplies. As mentioned above, PAHO’s collaboration with the RSS 
also ensured the distribution of these supplies to the countries once commercial air travel was 
suspended. 


PAHO/WHO Representative to the Easter Caribbean 


Countries and Incident Management Team virtual meeting 


with Chief Medical Officer, Dr Hazael Laws, St Kitts and 


Nevis. Photo credit: PAHO ECC Office Barbados 
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Click to follow @PAHOWHOCaribbeanSubregion 


 


 


PAHO/WHO Website for Barbados and the Eastern Caribbean Countries  


 
E-mail: spccrb@paho.org 


 


 


  


BOX 3. Calling upon the local and emigrant community to help those most in need 


during the COVID emergency: the Adopt a Family Programme 


With the economic devastation resulting from the suspension of tourism and the lockdown, 
including a nearly four-fold increase in unemployment (to 40%), the Government of Barbados has 
established the innovative Adopt a Family Programme as part of a large stimulus package to assist 
individuals and local businesses. Corporations and well-off Barbadians, including those living 
overseas, are encouraged to contribute to a government fund that provides cash assistance 
(BD$600 or US$300 per month) to the neediest families. Contributions can be made through 
WhatsApp or through local banks. 


As of July 14, the fund, which garnered considerable media attention, has received BD$5 million, 
with the Government contributing $2.9 million and private donors, including from the U.S., 
contributing $2.1 million. While 1,500 families were initially targeted, the private donations have 
enabled the program to assist nearly 3,000 families, who are issued debit cards. 
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BOTSWANA 
Bordering Africa’s Epicenter: How early action and careful border 


control policies have so far contained COVID-19 to clusters 
A nation well known for its safari destinations and natural beauty, Botswana is a small country of just 


over 2.3 million people. It boasts Africa’s oldest continuous democracy and is noted as an upper middle-


income country. Botswana is located at the center of Southern Africa, positioned between South Africa, 


Namibia, Zambia, and Zimbabwe. One of the world’s poorest countries at independence in 1966, it 


rapidly became one of the world’s development success stories. With its economy built on a foundation 


of diamond mining, prudent fiscal policies and international financial and technical assistance, Botswana 


has now the fourth largest gross national income on the African continent and the highest Human 


Development Index of the continental Sub-Saharan region. Botswana spends at least US$466 per capita 


on health with only about 4 percent of the total health expenditures generated through out-of-pocket 


payments. This enables access to needed health services without significant financial hardships for a 


large proportion of the population. These achievements have undoubtedly assisted in Botswana’s 


response to the COVID-19 pandemic, despite various challenges that persist. 


Preparing Botswana prior to COVID-19 


Botswana’s response to COVID-19 is firmly grounded on the IHR 2005 as it is wholly  incorporated in the 
country’s Public Health Act. The Public Health Act together with the Emergency Powers Act 2020, which 
was promulgated precisely to address the COVID-19 pandemic, provide the necessary emergency legal 
framework for a comprehensive response. The delayed arrival of the pandemic on the African continent 
allowed the WHO country office in Botswana to support the country’s readiness and preparedness, 
including learning from the situation unfolding in neighboring South Africa which has been the African 
epicenter for COVID-19 since the pandemic was announced.  


During that period, WHO was actively capacitating and working with the health sector across all the 
components of Botswana’s Emergency Preparedness and Response. These included early and pro-active 
Risk Communication and Engagement, provision of technical guidance, adaptation of WHO guidance for 
the country’s needs and specificities of Botswana’s health system, activation and refresher training for 
District Rapid Response Teams and coordination structures, training and screening at Points of Entry 
(POEs), development of a comprehensive multi-sectoral response plan, and active engagement with other 
sectors and communities. WHO provided its input and guidance to the country’s entire response effort. 
The response framework was established before a single case appeared within Botswana borders, a 
critical step in being prepared.  


One of the most crucial preemptive steps in the response effort was the early closure of borders. All but 
12 points of entry were closed on 24 March 2020, six days before the first positive COVID-19 case was 
reported. As from 8 August 2020, there have been 804 confirmed cases of COVID-19 with 2 COVID-19 
related deaths recorded. After reporting the first confirmed case on 30 March, the government of 
Botswana declared a state of emergency and subsequently imposed an initial 28-day lockdown on 2 April 
that led to further restrictions on movement. This period allowed the country to prepare adequate 
quarantine and isolation facilities that would be used in case of an upsurge in cases.  Furthermore, capacity 
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for case management and Infection prevention and control (IPC) was developed in targeted hospitals and 
clinics.  A gradual return to normalcy started on 8 May 2020 including re-opening of schools on 2 June 
2020. 


The Ministry of Health and Wellness is coordinating the health response, based on the recommended 
response structure by WHO. The WHO Representative in Botswana and technical staff regularly consult 
with and advice Ministry of Health and Wellness senior management and Presidential Task Force on 
COVID-19. WHO also enables engagement with other UN Agencies, development partners, civil society 
and government sectors. It participated in the development of the UN plan for supporting economic 
recovery and also ensured capacitation and activation of local district-level structures. 


Alongside technical support, WHO and the government of Botswana conducted nation-wide 
communication campaign to engage all of society on public health and social measures.  WHO experts 
teamed up with highly respected members of communities that enabled the government to effectively 
interact with the population, convey key messages, build trust in various constituencies and achieve 
acceptance of the information on COVID-19.  


WHO Support During COVID-19 


Response 


Botswana’s strategy has been in 
alignment to WHO guidance; to 
contain the spread of COVID-19 
through physical-distancing, isolating 
and quarantining cases, quality clinical 
care for infected clients, contact 
tracing and testing, and restricting 
movement. A highlight of WHO’s 
support to the country and a game 
changer, aside from the preemptive 
preparedness to the COVID-19, was 
the Organization’s efforts to build 
capacity of local laboratories for 
COVID-19 testing and diagnostics. 
Even though Botswana had advanced capacity to test for HIV and TB, it, like many other countries did not 
have capacity to carry out PCR testing for COVID-19 at the outset of the pandemic and relied on the 
transportation of specimens to the increasingly overwhelmed National Institute for Communicable 
Diseases (NICD) in South Africa -one of only two accredited laboratories in Africa.  With reduced 
transportation links and urgent need to scale up its national testing capacity, the government relied on 
WHO’s support and guidance to fuel and build capacity of the country’s own National Health Laboratory 
for COVID-19. WHO brought a laboratory expert to train staff, develop normative guidance and repurpose 
equipment for COVID-19 testing. The National Health Laboratory was duly certified and has played a key 
role in containment of COVID-19 in Botswana. In addition, WHO procured reagents and test kits, thereby 
allowing the decentralization of testing capacity throughout the entire country. These efforts enabled the 
country to decrease test processing times. The National Lab has since opened satellite testing centres in 
selected districts with sizeable populations and key Ports of Entry. WHO also provided other essential 


WHO Representative (WR), Dr Josephine Nambooze (right) and 
the Minister of Health (left of WR) on a field visit with the Port 
Health and Civil Aviation Authority. Photo credit: WHO Botswana 
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supplies including stocks of personal protective equipment and thermometers, which were immediately 
deployed for use on the frontline. WHO is engaging with the government to keep up with the demand for 
COVID-19 testing and increase the diagnostic capacity to fully understand the pandemic curve in 
Botswana. 


Manual records systems were in wide use, but with the help of WHO, mainstreaming of electronic systems 
enabled sending results in real time to all districts, reducing response delays previously experienced.  
WHO also employed data managers to assist in decreasing backlog of case files which was helpful in 
informing the whole response. This technical support was crucial for partners to know where to direct 
funding. 


Handling of Cross-border COVID-19 Cases  


Sharing a long border with South Africa, a country with over 330,000 positive COVID-19 cases, Botswana 
created a comprehensive risk assessment for all districts despite more of its cases being found among 
South African drivers delivering essential goods to Botswana. Relying on relevant WHO guides, the 
government established a holding area where all drivers remain until testing is completed. Drivers who 
tested positive were given the choice to be isolated in Botswana to prevent further transmission or return 
to South Africa – which most chose to do. Being a challenge for both countries, the Botswanan authorities 
worked closely with the Southern African Development Community (SADC) to coordinate policies and 
operations at border crossings. 


Work with United Nations System in Post-COVID-19 Recovery 


WHO worked with the UN team in the country to assess the socio-
economic response of COVID-19 on various sectors of government. 
Based on this assessment, most impacted sectors of business and 
private sectors were identified along with actions for recovery.  


As part of the recovery plan, quantifying the effects on the rest of 
health services within the country and seeing how COVID-19 has 
affected them, remains central. Botswana has limited human 
resources for health, and the effects of this pandemic have been 
tremendous. Many personnel were redirected to the crisis, even from 
areas that have not been heavily affected. Schools in Botswana have 
already been reopened for over a month. This was only possible after 
requirements for hand washing stations to be installed in all schools.  


Continuation of essential health services 


While an estimated 84 percent of the population of Botswana lives within five kilometers of a healthcare 
facility, there is considerable inequity in the distribution of health facilities between urban and worse-off 
rural areas. To respond to COVID-19, the Government has earmarked eight facilities across the country as 
isolation and case management centers with varying capacities translating to one facility per 
administrative district of different population sizes.  


“What we (the UN Country 


Team) have agreed to do is 


really to look at COVID-19 as 


any other disaster. The effect 


is across all sectors, and 


therefore, the plan should put 


that into consideration so that 


if any disaster happens in 


future, we would have a good 


reference point.” 


WHO Representative, Dr 
Josephine Namboze  
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The significant burden of HIV/AIDS, Tuberculosis and 
Noncommunicable Diseases (NCDs) in the country means 
that even young people may need inpatient management 
if they suffer from one of these co-morbidities. 
Furthermore, Botswana has a lower inpatient care 
capacity compared to other middle-income countries in 
the region with 18 hospital beds per population of 10,000 
and only 120 intensive care beds across the country, If 
large scale community transmission was to materialize, 
the additional pressure on the health system would soon 
be overwhelming and ensuring the continuity of essential 
health services will be an enormous challenge.  


Botswana’s early progress and learning in containing 


COVID-19  


Botswana has never experienced an emergency of this 
nature and magnitude, so, the response to date has been 
an interesting learning curve. Overall, initial work and 
support by WHO cemented Botswana’s success in 
containing the outbreak to date. Training of health staff, media and other stakeholders was key. WHO’s 
contribution to evidence-informed messaging for the general public is utilized by the media around the 
clock. WHO procured critical essential supplies and supported establishment and activation of essential 
structures.  


WHO assessed and helped designate the current national isolation facility, the teaching hospital which is 
effectively dealing with current case load and can carry bigger case load for possible future increases. 
WHO provided technical guidance and support in development of key documents such as the Public 
Health Multi-hazard Plan, National Action Plan for Health Security, Risk Assessment tool, National 
Emergency Preparedness and Response Plan and Strategy and continues to play a key role in constant 
review of many other strategic instruments. All this has ensured that Botswana’s response takes an 
effective multi-sectoral, all-of-Government and all-of-society approach, as well as ensuring that the core 


capacities for emergency preparedness and response are 
strengthened nationwide. 


Despite challenges, Botswana has done a remarkable job 
at containing the COVID-19 pandemic within its borders 
and stands as an example for the rest of the Southern 
African Development Community. With continued 
support from WHO and partners, the country is 
committed to continue handling this crisis with further 
excellence and attention.  


 


 


Hand washing facility for a school. Photo 
credit: WHO Botswana 


ATM with a sanitizer. Photo credit: WHO 
Botswana 
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Click to follow @WHO Botswana 


 


 


WHO County Office Website for Botswana   
 


E-mail: afwcobw@who.int 
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GHANA 
Taking a proactive and unique approach to fight the pandemic: WHO’s 


support to Ghana’s COVID-19 response 
Many remember the iconic Ghanaian pallbearers whose 2017 dancing video went viral on social media. 


Amid COVID-19, the troupe has again made the news. ‘Stay home or dance with us’ has become a 
powerful, even if somewhat cheeky, message to spread awareness about COVID-19 and to make sure 
that everyone stays at home and practices social distancing. In Ghana, where music and dance is an 


important part of culture, it has also helped to promote key public health measures. But as highlighted in 
this case study, this is not the only unique element of Ghana’s COVID-19 response. 


Strengthening the country’s preparedness to 
fight COVID-19 


A whole-of-society approach for preparedness 
 
Understanding that preparedness is one of the 
best defenses to fight the pandemic, and well 
before the first case of COVID-19 was recorded 
in the country, the government of Ghana and 
WHO worked hand in hand on scaling up the 
capacity for surveillance and case management. 
After the first two cases were registered on 12 
March 2020, Ghana adopted a whole-of-
government approach under the leadership of 
the President. As of 7 August 2020, there have 
been 39,075 confirmed cases of COVID-19 with 199 deaths. The President delivered a series of state of 
the nation addresses announcing that US$100,000,000 would be made available to enhance Ghana’s 
COVID-19 preparedness and response.  


Ghana set up the Inter-Ministerial Coordination Committee (IMCC) comprised of Ministries of Finance, 
Health, Local Government, Gender, Children and Social Protection, Information, Transport, Interior and 
Defense and the Office of the President as the coordinating body for COVID-19 response. The Emergency 
Operations Center (EOC) was activated, under which the government has rolled out activities. These 
include risk communication, point of entry surveillance, laboratory diagnostics capacity building for case 
management and coordination of preparedness and response actions. Since then WHO has extensively 
supported the country in developing full national preparedness plan with the approach of testing, treating 
and isolating, under the leadership of the Minister of Health. Serving by example, the President begun a 
two-week quarantine period after meeting one person in his inner circle who tested positive for COVID-
19.  


WHO and other partners such as the CDC-USAID, DFID-UK and the Japanese government contribute also 
to technical logistics and financial support. The anticipated scale of the COVID-19 outbreak can however, 
not be contained without further strengthening of institutional and human resource capacity as an 


 
At Greater Accra Regional Hospital, a mother’s temperature is 


checked before she enters the building. Photo credit: WHO 


Ghana 
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integral part of health systems strengthening efforts in alignment with prioritized interventions listed in 
the government’s UHC Roadmap. 


COVID-19 preparedness weaved into national and international sustainable action 
 
In 2020, Ghana committed to attaining UHC as its overarching strategy for developing the health sector. 
It has developed a UHC Roadmap with the overarching goal to “Increase access to quality essential health 
care and population-based services for all by 2030”. The target group are those living in poverty and in 
situation of vulnerability; particularly children, 
adolescents, women and older adults. The 
Roadmap objectives emphasize access to essential 
primary health care, maternal and child health 
management; domestic finance mobilization; and 
public health emergency preparedness and 
response. Additionally, a National Action Plan for 
Health Security (NAPHS-2020-2025) has also been 
developed to address health emergencies under 
the One Health framework, as well as a COVID-19 
Emergency Preparedness and Response Plan 
(COVID 19-EPRP 2020). The NAPHS’s goal is 
comprehensive systems development to build 
resilience within the health and other allied sectors 
for emergency preparedness and response.  


The UHC Roadmap for Ghana 2020-2030, the NAPHS and the COVID-19 EPRP resonate with various global 
initiatives such as the WHO’s COVID-19 global Strategic Preparedness and Response Plan (SPRP), 
Sustainable Development Goal Declaration, principles of the African Union Agenda 2063, the Global 
Action Plan for Healthy Lives and Well Being (GAP), Astana Declaration on PHC (2018), UHC 2030 Compact, 
and the UHC Political Declaration adopted at the UN High Level Meeting in September 2019. These are 
linked with human rights, equity, gender and people-centered approaches.  


Scaling local capacity to test for COVID-19  


With just two labs available in Ghana for COVID-19 testing at the start of the pandemic, WHO has provided 
technical guidance and operational support to the government which adopted pooled testing to scale up 
the capacity. As a result, currently a total of 9 labs are in the country, which have so far conducted more 
than 350,000 tests for COVID-19 – the second largest number after South Africa. In many cases, drones 
are used to carry samples from suspected coronavirus patients to labs in Ghana’s big cities, allowing the 
government to more quickly monitor the spread of COVID-19.  


Fortunately, public health etiquette (hand sanitizing and wearing of facial masks) that Ghanaians gained 
during the outbreak of Ebola in 2014-2016 has lingered on, despite Ghana not having registered a case 
during that epidemic. WHO and other partners have supported the Government to do quantification for 
COVID-19 essential supplies using WHO tools and development of a procurement plan. However, just like 
in many countries, disrupted transportation links meant that Ghana quickly felt a shortage of sanitizers 
and PPE. The Government of Ghana has promoted the local production of PPE and sanitizers and, in line 
with WHO guidelines, the Ghana Foods and Drugs Authority ensures that only those that are of right 


 WHO is supporting Ghana to increase the country’s 


COVID-19 testing capacity. The country’s ability to test for 


COVID-19 has increased significantly and innovative 


technologies like drone drops of samples are being used. 


Photo credit: WHO Ghana 
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quality are approved for use. There is a currently a total of 1,103 local manufacturers producing PPEs and 
sanitizers.  


Contact tracing is another niche where WHO and the government have been collaborating in development 
of guidelines and training. Based on WHO technical guidelines, Ghana has launched an app designed to 
help in tracing people who have come into contact with COVID-19 positive individuals.  


Leveraging on Pandemic Influenza Preparedness 


insights to face COVID-19 


In early 2020, WHO Ghana was supporting the 
government in updating its Pandemic Influenza 
Preparedness (PIP). When COVID-19 was declared as 
a global pandemic, WHO Ghana swiftly 
reprogrammed the plan and supported the 
government in activating the national COVID-19 
response thematic groups. Hence, when the first 
COVID-19 case was registered in the country, 
communication messages with WHO’s input had 
already been drafted and were ready for the 
dissemination. Similarly, by then the government 


had identified core staff from high risk regions who were trained with WHO support for rapid investigation 
and response and using WHO’s Integrated Disease Surveillance and Response (IDSR) tools. Subsequently, 
Ghana proceeded with the closure of its borders.  


WHO provided its support beyond the Ministry of Health and fostered multi-sectoral response. With the 
decision to lift lockdown measures, the Ministry of Education and the Ministry of Labor were supported 
by WHO to finalize guidelines on the return to schools and return to workplace, as the country resumes 
its social and economic life. In addition, WHO assisted national authorities in producing TV and radio 
documentaries on hygiene and infection prevention and control as well as conducting advocacy campaign 
to promote education for public and healthcare workers to reduce stigma. 


Coordinating with UN partners for the response to COVID-19 


With limited financial resources but extensive technical experience, WHO has comprehensively worked 
with UN agencies that are present in the country to design needs-specific interventions that support the 
government in its response to COVID-19 pandemic. This includes the development of the UN 
Comprehensive Public Response plan (CPRP) and the Health First pillar of the Socio-economic response 
plan (SERP). Others are IOM’s work to set up COVID-19 testing facilities, UNDP’s activities in designing 
interventions that address negative socio-economic effects of COVID-19 as well as reaching out to 
vulnerable populations (disabled and PLHIVs) in hard to reach communities.  


With funding from the UN Multi partner Trust fund, WHO and UNICEF are working on continuity of 
essential services for vulnerable populations in Accra. In addition, a collaboration with UNICEF, UNFPA, 
WFP, FAO and IRC using funding from the World Bank will focus on addressing several aspects on the 
COVID-19 pandemic. WHO support will focus on improving Ghana’s case management and contact tracing 
based on the findings of a WHO supported assessment of Case management, ICU and isolation capacity.  


 “As more cases were coming up in the 


Greater Accra region, WHO supported the 


training and funding of contract tracers to 


work in 11 districts with the highest number 


of cases.” 


“At WHO we understand that data is one of 


our most powerful weapons in the fights of 


COVID-19. And we need it to fight what we 


cannot see.” 


- Dr Neema Rusibamayila Kimambo, acting 
WHO Representative. 
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Ensuring continuity of essential health services through the COVID-19 pandemic 


Maintaining essential health services remains a critical part of WHO’s work in the country while providing 
support on responding to COVID-19. The holistic sector assessment using the WHO approved tool showed 
that the health care  system  remains  significantly weak. The Universal Health Coverage (UHC) Roadmap 
2020-2030 also indicated that the sector is inadequately resourced to provide the services anticipated to 
achieve the goals set. The assessment showed that human resources are poorly distributed across the 
country. 


With conflicting messaging “stay at home” and “get vaccinated” some communities have been at risk of 
missing vaccination or antenatal services, thus threatening the country to lose the gains made over past 
years in reducing maternal and child mortality. In this context and with WHO support, the government 
developed guidelines on continuity of RMNCAH-N services including immunization in the context of 
COVID-19. Notably, WHO supported the dissemination of the guidelines and provided funding for training 
at district level. Furthermore, funding was provided to Upper West Region and will support 7 other regions 
for the communities in Ghana to continue routine vaccination despite the COVID19 pandemic. 


While the current sex-disaggregated data for COVID-19 shows that overall more men are affected than 
women 60% and 40% respectively, there are differential vulnerability to infection, exposure to pathogens, 
and treatment received.  About 64 percent of the total health workforce of Ghana are women and are 
thus at higher risk of exposure.  


By far, COVID-19 pandemic is a wake-up call for all countries to bring to the fore health systems 
strengthening and preparedness. By providing its traditional type of support and through innovative 
solutions to address public health problems, WHO stands by the government of Ghana in ensuring a 
comprehensive and effective response to COVID-19 pandemic that leads to reducing the number of 
COVID-19 positive tests and promotes socio-economic recovery.  


  
 


WHO is supporting the Ghana Health Service in their efforts to continue providing essential medical services to the population. At 


the Greater Accra Regional Hospital, vaccinations continue to be offered along with other critical services for children, and care 


is provided to mothers before, during and after pregnancy. Photo credit: WHO Ghana 
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Click to follow @WHOGhana 


 


 


WHO County Office Website for Ghana 
 


E-mail: afwcogh@who.int   
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HUNGARY 
Taking a blended approach to fight COVID-19 


 
Hungary is a country of the European Union, located in Central Europe, with a population of around 10 


million people. It is a parliamentary democracy with a unicameral parliament and a four-year election 


cycle. The center-right-party alliance Fidesz-KDNP has a two-thirds parliamentary majority and has been 


in power since 2010 election, with its latest victory during the parliamentary elections in April 2018. 


Public administration has three levels, consisting of the central government and two tiers of local 


government: the counties and the municipalities. There are 19 counties and 3154 local municipalities, 


with elected mayor and governing body including the capital as an independent administrative unit. The 


Constitution guarantees the right to healthy environment, to an optimal level of physical and mental 


health, and to income maintenance benefits in the form of social security. It assigns overall responsibility 


for social welfare and health care provision to the central government, but other actors also take part in 


decisions related to the organization and functioning of the health system. 


COVID-19 response leadership and governance  
 
In Hungary, WHO has a small country office with a WHO Representative and Administrative Assistant. 
WHO’s national Hungarian counterpart is the Ministry of Human Capacities, which serves as an umbrella 
governmental agency for health and public education, family and social affairs, youth, sports and culture.  
The pandemic management is carried out by a special body – Operational Task Force (OTF), chaired by 
the Minister of Human Capacity and the Minister of Interior. The Chief Medical Officer, a member of the 
OTF, reports daily to the public, permanently making use of and reference to WHO information on COVID-
19 in her reports.  


The Ministry of Human Capacities 
administers the health system 
through the National Healthcare 
Service Centre (ÁEEK), whose 
responsibilities include care 
coordination, hospital planning and 
management, and medical licensing. 
The ÁEEK also serves as the umbrella 
organisation for regional and local 
health system agencies. The central 
government resumed control of 
local hospitals from county and 
municipal governments in 2012 (the ÁEEK serves as the managing authority running these state-owned 
hospitals).  


The Ministry of Human Capacities is also expanding the network of Health Development Offices (HDO) at 
the district level. One of their roles is eminently health education and information to the public. During 
COVID-19, the HDOs have regularly used WHO original risk communication materials, available in 
Hungarian, for their audiences and target groups.  


Dr Ledia Lazeri, WHO Representative in Hungary meeting with press and  


presenting on WHO materials on COVID-19. © WHO EURO  
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The beginning of the pandemic 
 
The Hungarian government started its preparation to respond to COVID-19 the pandemic on 25 January 
2020, when the Ministry of Human Capacities instructed the State Secretariat for Health to propose and 
plan for measures in health care sector. By 29 January 2020, the Hungarian OTF was set up.  Despite high 
season for skiing in Austria that is traditionally visited by Hungarians, the first two confirmed cases of 
COVID-19 were reported in Hungary on 4 March 2020.  By the end of the month each county had 
confirmed COVID-19 cases.  


On 11 March 2020, the government issued a Declaration of State of Danger in Hungary. This was 
elaborated on 16 March 2020 by the introduction of restrictive measures, preparation for social distancing 
and protection of elderly population. This included closure of schools and start of online education. On 30 
March 2020, Hungarian Parliament passed the Act on the Protection Against the Coronavirus (“enabling 
act”), which aimed at allowing the Prime Minister to extend the “state of danger” by the decree. The bill 
caused a wave of criticism within and outside the country, with members of European Parliament 
expressing their concerns about the new law.  


As of 31 July 2020, Hungary has 4,484 confirmed cases of COVID-19, with 596 deaths and more than 8683 
people in home quarantine. Persons ordered to enter compulsory home quarantine are required to stay 
at home for 14 days and inform their general practitioners in the event that they develop any COVID-19 
related symptoms. To be exempted from compulsory home quarantine, one should take two PCR tests, 
both of which should come back with negative results.   


The pandemic came at a time when Hungary was experiencing health workforce shortages, while 
healthcare workforce representatives demanding salary increase from the country’s leaderships. WHO 
Representative was invited to participate in informal consultations. “Relying on evidence from the WHO 
Regional Office for Europe, I provided guidance to national health authorities on mitigation of health 
workforce challenges, said Dr Ledia Lazeri, WHO Representative in Hungary.“ This was WHO’s critical 
contribution to ensure that Hungary’s preparedness efforts for the upcoming outbreak are not be 
hampered by health workforce challenges,” Dr Lazeri continued.  


Preparing the healthcare system ready for the pandemic  
 
Since the start of the pandemic, the Hungarian government started to plan for mobilizing all health care 
capacities in managing the needs, while preventing to the greatest extent possible the infection getting 
into health care facilities. Repurposing hospitals was one way to expand bed capacity while anticipating 
increased need for specialized inpatient care. Releasing most of the so-called rehabilitation beds aimed at 
both protecting people with chronic conditions – hospital residents – from getting infected during their 
hospital stay and at releasing bed capacity. This was a move highly criticized internally for having imposed 
burden on the families who were at the receiving end of the several thousands of discharged patients. 
However, preliminary data show that so far, there has been no excess mortality due to other causes than 
COVID-19 so far in Hungary, which may indicate that discharged patients managed to get medical care 
through other options, including online medical consultations.  


Another measure consisted of ways to protect the primary healthcare from infections, such as expanding 
capacities for remote consultations and releasing the 65+ years old doctors from active duty. While, like 
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globally, Hungary suffered from the global shortage of PPE supplies, the country mobilized its purchasing 
capacities to bring supplies in, including for testing.  


The transfer of control of hospitals previously run by local authorities to direct national management has 
made the national government the main provider of both inpatient and outpatient (ambulatory) services. 
With previous legislative amendments in mind, Hungarian healthcare workforce and local and 
international media regarded the measures taken as a step to further impose restrictions. WHO country 
office was approached by national and international media for comments.  WHO provided evidence-
informed advice to the government of Hungary that choose a blended approach, taking necessary 
measures in line with WHO recommendations.  


Special measures for vulnerable groups followed swiftly.  Two-thirds of Hungarians aged 65 and over 
report having at least one chronic disease (12% higher than EU average). Therefore, for the people aged 
above 65 years, special timeslots for visiting shops were set. Starting from 9 a.m. to 12 a.m. public places 
were reserved for this group exclusively. Public transport continued to work, but with intensified 
measures of protection for the drivers. Mask regime became obligatory in public places. 


The government launched a call for proposals—for the 2020 Local Government Best Practices Program, 
under the theme of “Rehabilitation and Reconstruction to Mitigate the Damage Caused by the Epidemic 
- Proven Municipal Innovations”. The central government gave the local government the mandate to 
impose social distancing upon their decision.  


WHO Representative marked that the pandemic 
opened the door for innovative health programs 
with a tailored local approach nested as core and 
the inclusion of more partners to health.  For 
example, Budapest, the capital and the biggest 
city, a host to 2 million people, allowed all cars to 
be parked without charge. It gave people, not 
wanting to endanger themselves by going to work 
by public transport, the possibility to use their 
own transport and save money on parking fees, 
which are quite high in Budapest. Another 
program, launched by local authorities was the 
release of addition bike lanes, allowing people to 
use the roads to cycle to work.  WHO welcomes 
this innovative health program and advises the 
government to make them sustainable beyond pandemic.  


WHO engagement with health leadership for policy dialogues 
 
The interaction between WHO and Hungary on the pandemic preparedness and response has been 
continuous and two-way. At the request of the Hungary’s health leadership, WHO held online 
consultations between WHO and Hungarian Ministry of Human Capacities. During the virtual meeting, 
WHO/EURO RD, the Minister of State for Health,, WR/Hungary and WHO/EURO RED discussed Hungary’s 
response to COVID-19 from clinical, epidemiological and communication perspectives and ways of 


Online consultation between Hungary’s health leadership and 


WHO Regional Office for Europe on blended approach to 


COVID-19 response. © WHO EURO  
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strengthening Hungary’s ongoing efforts in the coming months, as the country was easing up some of the 
lockdown measures.    


In addition, Hungary participated in the meeting held between WHO/EURO senior management and 
Visegrád 4 (V4) Ministers of Health (Czechia, Hungary, Poland and Slovakia). The meeting provided an 
opportunity to highlight and reflect on special needs of the countries, share experiences and concerns and 
build on valuable knowledge of four countries in responding to COVID-19 pandemic. WHO provided policy 
advice to V4 and stressed on the importance of solidarity and mutual cohesion for strengthening 
preparedness for a possible resurgence of the virus in autumn while maintaining effective and long-term 
response to COVID-19. 


The exchange between WHO and Hungary was also extended to the level of Chief Medical officer and 
other senior officials of the Ministry of Human Capacities, on very technical matters of the COVID-19 
pandemic response.  


On the national level, regular meetings of the WHO 
Representative with leadership and members of the OTF were 
held to convey the latest and most updated WHO technical 
advice on all matters pertaining the pandemic. In addition, 
WHO engaged with Hungary for having Hungarian 
experiences presented in the ministerial meetings by WHO 
both at the Regional level, under the leadership of the 
Regional Director, or at the Global level, under the leadership 
of the Director General.  


WHO utilized risk communication as part of the COVID-19 response  
 
WHO pays special attention to risk communication as an important part of response package. WHO 
country office has chosen a proactive social media approach, posting all relevant WHO guidelines and 
slides at WHO country office Facebook account and sending the information directly to the Health 
Promotion offices. The information was available in Hungarian and was widely disseminated on country 
level with multiple reposts on Facebook pages. WHO translated its Facebook chatbot into Hungarian and 
passed its maintenance to the National Public Health Institute.  


Actively reaching out to media was another way of engaging with the public. WHO Representative 
interviews in radio, television, print media and various portals were regular during the pandemic. In 
addition, WHO issued press releases and press briefings, which were particularly important when hot 
topics became central in the public domain such as criticism to shortage of PPE supplies or to 
government’s testing policies and capacities.  


Supporting vulnerable groups  
 
The largest minority group in Hungary consist of the Roma community. Reliable morbidity and mortality 
data are not available to describe the health status of the Roma minority, but it can be assumed that their 
health status is considerably impacted by social determinants of health such as education or employment 
status which are worse than the population average. The highest concentration of Roma in Hungary can 
be found in the region known as the Northern Great Plain. Long before the pandemic, WHO country office 


“WHO started the dialogue with the 
government. We provided evidence 


informed solutions build with a vision 
on how to restructure the system in 
the most cost-efficient way. It is a 
good moment for reconsideration” 


 
Dr Ledia Lazeri, WHO Representative 
Hungary 
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had worked with the Ministry of Human Capacities to advance the health equity agenda, acknowledging 
as one of the priorities the need to improve the health status and access to care of the Roma population. 
During the pandemic, and from a health equity perspective, access to public catering through schools 
remained available to Roma children, even though schools were closed meanwhile. In doing so, Roma 
children continued to  eat cooked food at schools. But with the epidemic leading to closure of schools, it 
became evident that communities, where Roma people predominate, will suffer.  For the homeless 
population, which is very sizable in Budapest, the government has taken provisions for offering shelters. 


Guest workers is another group in focus, as many of them are working in Hungarian factories. With 
incidence being more in the neighboring countries, Hungary closed its borders with Ukraine and Romania.  
The question of accepting guest workers is still open.  At the same time public records show that no higher 
incidence in cases in plants operated of guest workers were detected.  


The time to reconsider the long-term care 
 
Despite the complex response to the pandemic, a lot of healthcare issues are still open and wait to be 
solved.  Hungary has a tax-funded universal healthcare system, which is organized by the state-owned 
National Health Insurance Fund. As of March 2020, the medicine consumption for noncommunicable 
diseases was similar to the numbers of March 2019, marking that even under lockdown population can 
manage its chronic conditions. But even with the satisfying data, WHO sees it is the right moment for the 
Hungarian government to reconsider its long-term care system with a pandemic being a wake-up call for 
the whole healthcare approach. 


 


Click to follow @WHO Hungary 


 


 


WHO County Office Website for Hungary  
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JORDAN 
With ‘failure not an option’, the Jordanian Government enforced strict 


public health measures to combat COVID-19 
 


With densely populated urban areas and a large number of refugees and vulnerable people, Jordan 


literally cannot afford to let COVID-19 ‘take hold’ among its population of 10 million, among which one-


third are non-Jordanians. So far, the country has done well to control the epidemic and community 


transmission of the virus. With 1,191confirmed cases with 11COVID-19 related deaths (as of 30 July) 


Jordan is doing well compared to neighboring countries in the region. The success so far can be 


attributed to the Government’s early and very strict public health measures, enforced by the Jordanian 


Army through 14 National Defense Orders; all of which bought the country and its partners precious time 


to develop and implement a comprehensive National Preparedness and Response COVID-19 Plan. This 


case study highlights the key areas of WHO’s support to the Government of Jordan and the impact this is 


having on the response to date. 


Coordination and planning for a whole of society approach to containing COVID-19 


To advice the Government on health strategic decision-
making concerning the response Jordan activated the 
National Epidemic Committee as early as 25 January. The 
multi-sectoral Committee with membership from the 
public and private sectors and academia is chaired by the 
Minister of Health and routinely attended by WHO’s 
country Representative and IHR focal point. With COVID-19 being a new virus and scientific evidence still 
emerging on how to treat it, WHO has supported the government of Jordan in modelling and forecasting 
of the epidemiological situation under different intervention scenarios and has employed several WHO 
tools to estimate the health workforce, surge capacity and essential supplies that will be needed.  


Under the leadership of Jordan’s Ministry of Health 
(MoH) and following WHO’s global operational 
guidance, the WHO country office in Jordan 
supported the development and later, revision (in 
March and April respectively) of a comprehensive 
National Preparedness and Response COVID-19 
Plan. The Plan identifies health response and 
financial resources needed to effectively protect 
and care for all people residing in Jordan including 
the almost 750 thousand refugees; among them 
approximately 655,000 from Syria, 67,000 from 
Iraq, 15,000 from Yemen, 6,000 from Sudan and 
2,500 refugees from 52 other nations.  


“Failure not an option in 


countering the pandemic” 


His Majesty King Abdullah II remarks, Global 
COVID-19 pledging conference (4 May 2020) 


 


H.E. Dr Saad Jaber Health Minister welcoming the kick-off 
of the MoH epidemiological investigation teams on 26 
April 2020. Photo credit: Ministry of Health Jordan 
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While also adjusting to lockdown measures and 
new ways of working, the WHO country office 
mobilized its full capacity for the fight against 
COVID-19 in mid-March by reorganizing and 
repurposing its 19 staff and contractors to delivery 
on the nine pillars of the National COVID-19 
Preparedness and Response Plan. An Office 
Manager was assigned to coordinate the team’s 
day to day functions and communications and to 
produce weekly office reports to support WHO 
Representative functions while she was engaging 
with MoH, UN donors and partners. Building on 
existing partnership mechanisms in the country, in 
early April, WHO along with the MoH and USAID 
established an online Health Coordination Platform 
to coordinate the efforts of partners and reduce 
duplication in support of an effective Government 
response. As co-chair of the platform, WHO has 
been instrumental in establishing and overseeing 
four working groups to utilize the strengths of 
resident agencies and organizations. Twice-weekly 
meetings are held to collectively identify needs and 
accelerate and coordinate action in areas of 1) 
Planning and health coordination and essential 
health service; 2) Risk communication and 
community engagement; 3) Technical support for 
surveillance, points of entry, laboratories, 
infection, prevention control and case 
management, and; 4) Operational support, 
logistics and procurement.   


Supporting the establishment of basic public 


health measures 


By the end of April, the Ministry of Health had 
mobilized 160 epidemiological investigation teams 
deployed throughout the Kingdom and developed 
a National COVID-19 Surveillance System for 
contact tracing in field, hotels and point of entry. 
WHO supported the establishment of screening 
upon arrival at all Point of Entry (before the 
lockdown), provided personal protective 
equipment to health workers and delivered 
refresher training for 150 health workers on 
Infection Prevention and Control practices.  


SUMMARY OF JORDAN’S ACTIONS TO CONTAIN COVID-19 


25 January – Action to prepare for COVID-19 began with the 
activation of National Epidemic Committee 


2 February – Repatriation of 100 Jordanian and Arabic students 
from Wuhan China 


2 February –- Existing public health law (47/08) was implemented 
and travelers from China were banned 


25 February - Travelers from IR Iran, Italy and South Korea, were 
banned from entering Jordan 


2 March - First confirmed case of COVID-19  


25 February - Travelers from Egypt, France, Germany and Spain, 
were banned from entering Jordan 


18 March – With less than 60 cases and no deaths, Jordan 
announces a total lockdown with closure of schools, public and 
private sectors. All public gatherings are banned with the borders 
and airports closed with exception of commercial trade 


21 March - With less than 100 cases, he government announces its 
first Defense Order n. 2 imposing a strictly enforced national 
curfew after learning that a COVID-19 confirmed case had attended 
a wedding with 400 guests in the northern city of Irbid  


25 March – After only four days, the strictly-enforced curfew is 
relaxed and people are allowed out to buy essentials from 10 am - 
6 pm daily. Civil defense sirens are used at the end of each day to 
announce the start of the evening curfew  


Between 21 March to end April – As infections rise to more than 
400 cases, the Jordanian Army, tasked with the implementation of 
the COVID-19 plan issues a number of Defense Orders – including 
restrictions on the use of cars with the exception of essential 
workers, isolating neighborhoods with confirmed cases and 
banning all inter-governorate travel  


27 March – Jordan announces its first COVID-19-related death  


30 April - the Jordanian government eases the lockdown and 
begins to re-open the economy after confirming 451 cases and 8 
deaths 


26 May (after Ramadan) - public and private sectors begin to open 
as curfews are lifted, but schools remained closed  


31 May - the Ministry of Health (MoH) announces that health 
centers will reopen at 50% capacity, taking into consideration all 
safety and precautionary measures 


5 June – Reopening of most sectors, people movements, removed 
full curfew 
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Procuring essential supplies in a scarce global 


market 


To ensure that essential supplies are available 
to fight COVID-19 and protect health workers, 
WHO’s Country Office has been quantifying 
needs and submitting proposals through 
existing and new procurement channels, 
including to the global WHO-WFP COVID-19 
Supply Chain Task Force through the recently 
established Supply Portal. 


Since the beginning of the pandemic,  WHO has 
delivered 1 M USD worth of personal protective equipment (50,000 surgical/respirator face masks, 
1,000,000 pair of examination/surgical gloves, 86,400 gowns, 53,700 face shields, 7,300 goggles, 4,000 
biohazard bags); laboratory supplies (2 PCR machines 70,000 PCR test kits, 21,000 nasal swabs, 10,000 
viral transport medium); medical supplies including transfusion products (2,400,000 vial of human 
albumin) and IT equipment including 2 laptops and 100 iPads for use in contact tracing.  At the request of 
the MoH and at the value of 0.8 M USD 15 4x4 vehicles including 2 refrigerated vehicles are being procured 
along with 300 refrigerators for cold chain management of medicines, which will be critical to ensure 
routine immunization and preparing for flu and possible COVID-19 vaccination activities. 


Collective efforts to successfully engage and inform the community on COVID-19 


Additional items to be delivered within the upcoming three months, 5.5 M USD worth of personal 
protective equipment (286,000 surgical/respirator masks, 40,500 gowns, 42,000 face shields and 7,000 
Goggles); laboratory supplies (5 PCR machines 215,000 PCR test kits) and medical supplies including 
transfusion products (500,000 of dexamethasone, 500,000 hydrocortisone succinate, 80,000 atracurium, 
50,000 omeprazole and 500,000 water for injection)  


In mid-March, the Ministry of Health in collaboration with WHO, UNICEF, and several non-governmental 
organizations launched a mass media National Awareness Campaign (Elak-o-feed) aimed at educating the 
public about COVID-19 risks and prevention measures, encouraging them to seek care appropriately, and 
targeting messages to promote psychosocial wellbeing and resilience and address the harms of stigma, 
gender and other forms of discrimination, and violence. Throughout April-May, the daily social media 
messages reached between 1 to 2 million people every week while the full campaign (including WhatsApp, 
TV and radio), reached more than 3.2 million people including 300,000 vulnerable communities in rural 


areas and hard-to-reach 
areas. After going viral 
online, one public service 
announcement reached 7 
million people (75% of the 
Jordanian population). The 
ongoing campaign appears 
to be countering false 
rumors and stigma, while 


Dr Maria Cristina Profili, WHO representative opening the first 
session of MoH refresher trainings for contact tracing 
epidemiological investigation teams supported by Kuwait 
donation (Amman, 20 May 2020). Photo credit: WHO Jordan 


H.E. Dr Ammar Al Shurafa, Secretary General of Ministry of Health and Dr Maria 
Cristina Profili, WHO Representative supporting MoH in the procurement of PPE, 
diagnostic test, drugs and medical equipment. Photo credit: WHO Jordan  


2A.4_Covid_context


SAGE October 2020 meeting







COVID-19: WHO’s Action in Countries | July 2020 
 


40 
 


empowering the general public to protect themselves from COVID-19.  


Ensuring people’s access to essential health services  


While emergency first response services have remained functional throughout, the sudden enforcement 
of the lockdown to prevent the spread of COVID-19 have caused temporary disruptions to outpatient care 
and access to public and private hospitals in Jordan, with some services completely suspended. WHO and 
USAID have set up a working group (essential health services sub-group of working group 1 of the Health 
Coordination Platform outlined above) to track the disruption of services, support the design of 
interventions to address bottlenecks and to coordinate partners and donors involved in supporting health 
services delivery. Working closely with the MoH, WHO has initiated several key interventions to ensure 
the maintenance of priority services for Jordanians. A rapid assessment was undertaken to determine the 
supplies of chronic medication supply to patients from primary health care centers and an alternative 
pathway for delivering psychotropic medications through the National Center for Mental Health was 
established. Routine immunization services for vulnerable groups including refugees, people living in 
informal settlements and hard to reach areas has been strengthened. 


Support for people to stop smoking has been greatly enhanced since the establishment of a dedicated 
hotline to overcome the smoking cessation counselling. Jordan was the only country worldwide 
benefitting by a new initiative launched on the 10 July 2020 by DG and HRH Princess Dina Mired in which 
Nicotine Replacement Therapy was made available to more than 5000 people thanks to a donation from 
Johnson & Johnson.  


WHO along with United Nations Office for the Coordination of Humanitarian Affairs (OCHA) in Jordan have 
been supporting NGO service providers to provide essential services during the complete lock-down by 
facilitating approval by the Government for more than 75 critical staff to reach people in need essential 
hygiene needs, cash for health, medications, consultancies and more.   


New and enhanced partnerships: coordinating resources and capacities to support Jordan’s response 


to COVID-19 while continuing to address an ongoing humanitarian situation  


Including WHO, the United Nations in Jordan is represented by 17 resident agencies, funds and specialized 
programmes, working together to deliver as One UN through the coordination, development and 


WHO Jordan support to MoH Primary Health Care and National Mental Health Center to maintain mental health services 
by delivering medication to patients at home during lockdown. Photo credit: WHO Jordan 
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implementation of activities. In the context of COVID-19, the collaboration of the UN has only grown more 
important. The UN Country Team (UNCT) and its subgroups (e.g. UN Crisis Management Team and UN 
Security Management Team) meet regularly with participation from WHO to discuss on the situation, 
needs and collective activities underway by the UN in Jordan. The UNCT has recently developed a UN 
Framework for the immediate-socio-economic response to COVID-19 with ‘Health first’ vision designed 
to help the country to ‘Build Back Better’; using the challenge of COVID-19 to strengthen the health system 
in the longer term.   


To meet the unique needs of vulnerable Jordanians, 
migrants and refugees in urban and camp settings, 
WHO and UNHCR are co-leading a Health Sector 
Working Group comprising of 35 international, 
national, NGO and Civil Society partners that meet 
twice per week to monitor the situation and develop 
solutions. To complement the National COVID-19 
Preparedness and Response Plan, UNHCR and 
UNRWA have developed a comprehensive 
contingency plan to address COVID-19 should it reach 
Syrian and Palestinian refugees living in camp settings 
and local communities.  


To support the more than 300,000 migrant workers in Jordan, WHO has provided technical advice on 
health measures to the International Labor Organization (ILO) to ensure the appropriate health measures 
can be put in place by employees in labor market. WHO procured 250 thermometer guns, facilitated 
screening of industrial laborers working in 80 factories and provided health promotion materials for use 
in these facilities.   


To operationalize a strong response, WHO has been approaching its partners to discuss the possibility of 
repurposing existing funding for the COVID-19 response while at the same time mobilizing additional 
resources from several generous donors, including; the Kuwait Government (USD $4.5 million), DFID (USD 
$150,00) and the Bill & Melinda Foundation (USD 100,00). But the whole response needs much more in 
the way of resources. WHO is also integrating its emergency operations with the urgent need to maintain 
essential health services and in June, struck a deal with the Italian Cooperation Agency for an additional 
EUR 500,000 to support mental health and disability services on top of the EUR 1 million already agreed 
for the two-year project. Under a new EU and WHO collaboration, the EU Trust Fund (EUTF) is supporting 
the use of 2.7 million (out of the total EUR 32 million 3-year grant) for WHO to support the national COVID-
19 response with an additional EUR 11 million being negotiated.  


Clear communication of needs, challenges and progress are essential to building trust and collaboration 
among partners. Since the end of February, WHO has been sending regular updates to over 400 
humanitarian and development partners, national institutions, donors and Embassies in Jordan to update 
them on everything from Government measures, defense laws issued, travel advisories, referral hospitals 
and laboratories available, quarantine locations and related issues of interest. 


 


 


UN Country Team in Jordan. Photo credit: WHO Jordan 


2A.4_Covid_context


SAGE October 2020 meeting







COVID-19: WHO’s Action in Countries | July 2020 
 


42 
 


Looking forward 


WHO is currently supporting Jordan to conduct sero-epidemiological studies to better understand the 
spread, severity and impact of COVID-19 transmission in communities and among health workers which 
will inform and guide future strategies and measures to 
prevent and respond to COVID-19. Several key priorities 
remain, that will require the continued, sustained and 
coordinated efforts of the government, and partners. An 
enhanced integrated disease surveillance and early 
warning systems approach must be rapidly put in place to 
ensure the early detection and targeted response to 
future, inevitable outbreaks and to ensure accurate and 
complete data for decision making. Maintaining essential 
health services is the other key issue; especially primary 
health care for routine immunization, chronic disease 
management, mental health, tobacco cessation, sexual 
and reproductive health services.  


 


Click to follow @WHOJordan 


 


 


WHO County Office Website for Jordan  
 


E-mail: emwrojor@who.int 


 


  


H.E. Dr Saad Jaber Health Minister joined the online 
Humanitarian Development Partner Group 
(Amman, 8 April 2020). Photo credit: WHO Jordan 
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KENYA 
Adapting to challenges through a strong, WHO-supported COVID-19 


response 


The Republic of Kenya is home to a population of 47.6 million people and has a rich historical and 


cultural background. Today, faced with many macroeconomic challenges, including wealth disparity, 


poverty, and limited fiscal space for financing the Kenyan Medium-Term Plan 2018-202214, Kenyan 


health services struggles to cope in this environment. Despite these hurdles, in the wake of the global 


COVID-19 pandemic, WHO together with Kenyan government and alongside numerous UN agencies and 


bilateral partners, have taken steps to stem outbreaks of the disease within its borders. 


Early establishment of COVID-19 coordination 


mechanisms 


The Kenyan Ministry of Health paid very close attention 
to the outbreak, even before a public health emergency 
was declared globally. Meetings were initiated in 
January 2020, two months before the first case was 
recorded in the country. The reasoning for this close 
attention to the danger behind the COVID-19 pandemic 
stems largely from the experience of the relatively 
recent Ebola outbreak in Africa and pandemic flu.  


WHO has been involved from the beginning of Kenya’s 
COVID-19 preparedness, readiness and response efforts, 
with the WHO Country Office under leadership of the 
WHO Representative (WR) having been mobilized to focus on the pandemic along with the repurposing 
the sub-regional Health Emergency team based in Nairobi with support from the WHO Regional Office for 
Africa. 


When the first case arrived in Kenya on 13 March 2020, discussions were elevated to the highest levels of 
government, ensuring leadership in the Ministry of Health (MoH was engaged, while the Emergency 
Operations Centre (EOC) was activated with WHO support. The National Emergency Response Committee 
(NERC) on COVID-19 was set up, chaired by the Cabinet Secretary for Health. The NERC was established 
by the President through an executive order to address various multisectoral aspects related to COVID-19 
preparedness and response. The National COVID-19 Task Force acts upon technical guidance from WHO 
and draws membership from the MoH, other relevant Government agencies, development partners, non-
governmental organizations and civil society organizations. The mandate of the Task Force is to review 
the evolving threat from the COVID-19 outbreak and regularly provide technical advice to the MoH and 
jointly problem-solve issues arising out of the outbreak response. The Task Force has 12 technical working 
groups responsible for: coordination; surveillance and Port of Entry, laboratory; case management and 


                                                           
14 The MTPIII is a nationwide multi-sectoral document that outlines the main policies, legal and institutional 
reforms as well as programs and projects that the Government plans to implement during the period 2018-2022. 


A member of a testing laboratory in Nairobi collecting 


data for contact tracing. Photo credit: WHO Kenya 
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infection prevention and control; and risk communication and logistics, resource management, facilities, 
WASH, psychosocial support, maintaining essential health 
services. 


With the announcement of the first case, WHO Country Office 
repurposed staff to various national COVID19 technical 
working committees, selected high burden counties and 
reassigned staff to the Emergency Operation Center and the 
Government Spokesperson’s office. Additional support was 
provided in communications with two staff from WHO 
Country Office fully embedded in Kenya’s Ministry of Health 
and providing support to the government on risk 
communication.  


WHO staff have been integrated into the national COVID-19 
technical and coordination committees since mid-January. In addition, under the technical leadership of 
WHO, 40 UN staff have been deployed to offer immediate technical and coordination support across the 
spectrum of interventions for COVID-19 response.   


In a 19 July Press Release and appeal to the Kenyan population, the Ministry of Health said, “We continue 
to appeal to our people to carry on with the precautions and other containment measures we have shared 
with you seriously.” With continued support from UN agencies, WHO, the Kenyan Ministry of Health, and 
partners, Kenya will be able to tackle the current challenges in its COVID-19 response.  


Adapting to challenges to mount a strong, WHO-supported COVID-19 response  


One challenge that WHO faced during the initial response was the lack of availability of funds for its 
operations. Through constant engagement from WR with WHO HQ and Regional Office as well as 
exploring opportunities with bilateral donors present in the country, WHO Country Office mobilized 
US$2.3 Million from the WHO (EU funds), and US$1.5 Million from the Canadian government. This enabled 
the WHO Country Office to be in a better position to provide trainings and rapid response activities 
together with the government of Kenya. 


Given adverse socio-economic impact of the unfolding COVID-19 crisis on the Kenyans, a whole of 
government and society approach has been instituted. Priorities on how to do this have been clearly 
stated by WHO: testing every suspected case, isolating and caring for every confirmed case, and tracing 
and quarantining every close contact. Even before the first case was reported, WHO highlighted the 
importance of contingency planning and supported the government in its development. By mobilizing 
external resources, WHO build capacity at points of entry, purchased thermo-scanners at these points of 
entry, and provided training for the staff who worked there that proved to be essential in the response 
effort.   


Furthermore, WHO has been central to the capacity building efforts in Kenya, especially at the sub-
national level. Through various trainings for over 1000 rapid responders in 28 counties on COVID-19 
surveillance including epidemiology of COVID-19, laboratory sample collection packaging & shipment and 
contact tracing. Integrated event-based surveillance, contact tracing, data management analysis and 300 
heath workers were trained in IPC standards procedures across six counties. Ten counties have benefited 


“As we understood that the nation’s 


COVID-19 response was going to be a 


long-term issue, WHO called for and 


highlighted the importance of 


continuing essential health services. 
We repurposed additional staff to 


ensure that we can support MOH in 


maintaining essential health services 


despite COVID-19 crisis” 


Dr Eggers, WHO Representative in 
Kenya 
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from WHO-supported critical care training for 150 
specialists.  WHO has also provided training to 1084 
health care workers at the county level across the 
country to manage disease surveillance and 
response.  


On 12 August 2020, the country confirms the total 
number of cases to 28,104 confirmed cases of 
COVID-19 with 456 deaths. Most of the cases; 9269 
(33 percent), are in the age group of 30-39 years. 
Cases are now reported all 47 counties in Kenya. 
Nairobi City and Mombasa Counties have the highest 
attack rates of COVID-19 at 381.6 and 181.2 per 
100,000 population respectively when compared to 
59.1 per 100,000 for the whole country and need 
enhanced interventions.  Kenya has now 25 testing laboratories, distributed across the country, which is 
an important part of case management, because it is only by knowing where the virus is, that appropriate 
interventions can be deployed. With the disaggregation of local data by place, age, sex, and transmission 
stage, WHO observed the movement of the disease and was able to accurately identify hotspots as well 
as design and implement targeted responses to contain them.  


In terms of case management for COVID-19, WHO is monitoring and advising the government on the 
limited capacity of the Ministry of Health as with only 447 ICU beds and 437 ventilators in the country, 
with over 10,000 isolation beds, against the national target of 30,500 units, more is needed if numbers 
keep on increasing. Some counties in Kenya hospitals have yet to establish ICU capacity. 


In terms of partners coordination, WHO is sharing progress and updates on Kenya COVID-19 response 
three time a week to ambassadors and heads of agencies (205 recipients). These briefings provide both 
an epidemiological update as well as highlight areas of concern regarding the COVID-19 outbreak in Kenya.  


Risk communication, laboratory testing and contact tracing have been identified as key challenges. The 
government has developed a national risk communication and community engagement strategy based on 
the WHO guidelines. In outreach support, WHO has been 
invited to several media interviews, allowing the wider 
public to receive accurate information on COVID-19, 
translated in the local language. The Kenyan Ministry of 
Health regularly receives WHO guidance on COVID-19, 
that is contextualized and adapted to Kenya’s context.  


Socio-economic Response to COVID-19 in Kenya 


Within a few days of the first case, a UN Flash Appeal and 
a call for support linked to the social and economic 
impact was set up for Kenya and across the African 
Region.  


WHO training health worker on IPC standards. Photo 


credit: WHO Kenya 


Informing people about COVID-19.services Photo 


credit: WHO Kenya 
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Challenges to the COVID-19 Response in Kenya 


One main challenge to the COVID-19 response effort is 
fatigue and complacency within the community. This is 
shown through recent increased in positive case counts. 
This significant increase is leading to another risk; the lack 
of capacity with case management and the lack of 
equipment, especially in counties outside Nairobi and 
Mombasa. Additional challenges include the current 
situation regarding locusts and outbreaks of cholera and 
measles. These additional health burdens bring economic 
and livelihood risks.  


Despite these risks and challenges, WHO and Kenyan MoH 
remain committed to a proactive and far-reaching response 
to the COVID-19 pandemic. In June, President Kenyatta 
looked at the available worst-case scenario and the best 
options to contain the spread of the disease without 
affecting the economy irreversibly. Had Kenya not taken the 
stringent measures it did in March, the rate of infections 
would have peaked to 800,000 people by end of this month, 
with over 75,000 deaths by end of August. 


 
 


Click to follow @WHO Kenya 


 


 


WHO County Office Website for Kenya 
 


E-mail: afkenwr@who.int 
 


 
 


 


 


 


 


 


Community handwashing facilities set up. 


Photo credit: WHO Kenya 
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KYRGYZSTAN 
Early planning for strong COVID-19 preparedness and response actions 


 
The central Asian country of Kyrgyzstan is a nation of just over 6.2 million, with a relatively young 


population: 67% of the total population is under age of 35, and 64% of the population is within the 


working age, ages 15 to 64. Kyrgyzstan has adopted successive reforms to transform its health system. 


This included the establishment of a single purchaser, the Mandatory Health Insurance Fund (MHIF), 


which pools funds at the national level to purchase a standardized package of services. The country was 


among the first former Soviet Union countries to shift from input‐ to output‐based budgeting. A reform 


of the service delivery model to promote family medicine practices and rationalize excess hospital 


capacity improved the efficiency of the system. Although the Government has prioritized health in their 


budget, Government spending on health amounts to only US$33 per capita and out‐of‐pocket payments 


remain high, representing 56% of current health spending. The spread of COVID‐19 can jeopardize the 


progress the country has made. Therefore, WHO and development partners continuously advocate to 


keep investing in preparedness and strengthening the health system against COVID‐19 to mitigate the 


broader socio‐economic costs of the pandemic. 


Kyrgyzstan’s preparedness to respond to the COVID-19 pandemic 


Kyrgyzstan has been at the forefront of the Central Asian region’s response to the COVID-19 pandemic. 
Despite challenges, Kyrgyzstan, in cooperation with WHO, has proven to be a leader in the region in terms 
of this response. Kyrgyzstan’s preparation and almost immediate response for the pandemic was assisted 
by the presence of one of three WHO European sub-regional WHE hubs15 that enabled the country to 
effectively respond to COVID-19. As the demand for WHO expertise and support continues to grow in the 
region, the Kyrgyz hub is being fortified with more professionals to have a larger response on the ground 
and to cater to the needs of neighboring countries.  


Drawing strength from past preparedness experiences 
 
Some of the preparedness activities done for Kyrgyzstan in previous years includes laboratories and 
influenza preparedness. The joint efforts of WHO, the national health authorities and other development 
partners to strengthen Kyrgyzstan’s preparedness for emergencies have proven fruitful in the face COVID-
19. For example, WHO assisted during the meningitis outbreak by strengthening laboratory capacity. As 
laboratories play an essential role in detecting and controlling infectious diseases and preventing 
outbreaks, improving the quality of laboratory services and strengthening national laboratory capacity are 
key elements of this work. Influenza pandemic preparedness is a focus, as influenza sparks every year 
during the cold season in Kyrgyzstan. Over the past 2 years, WHO helped develop a pandemic influenza 
preparedness plan, strengthen influenza surveillance in the country, and train specialists on 
epidemiological and laboratory surveillance and clinical management, which has now contributed to the 
COVID-19 preparedness, readiness and response. 


                                                           
15 The hubs have been operational since 2017 and are in the WHO Country Office Serbia for the Balkans, WHO Country Office 
Georgia for South Caucuses, and WHO Country Office Kyrgyzstan for Central Asia 
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In January 2020, before any cases 
arrived in Kyrgyzstan, WHO conducted 
rapid needs assessments based on 
International Health Regulations (IHR) 
(2005) identifying the needs to enhance 
their IHR Core Capacities. Just before the 
country went into lockdown and at the 
request of the Government of 
Kyrgyzstan, WHO Regional Office for 
Europe organized three missions 
focused on evaluating local hospital 
capacity, preparing the contingency 
plan, and assessing the capacity of 
national laboratories. The mission’s 
results were beneficial not only for 
Kyrgyzstan but were also shared with 
the neighboring countries of 
Turkmenistan, Uzbekistan, Tajikistan, 
and Kazakhstan.  


WHO has assessed the country’s operational readiness for preventing, detecting and responding to a 
public health emergency as 2 out of 5, among the lowest in the region. The key gaps highlighted in the 
country’s emergency readiness for public health emergencies were in the areas of human resources 
(shortage of staff and low qualifications due to high turnover and low levels of pay), infrastructure, and 
lack of equipment and consumables for essential operations. As of end July 2020, there were 35,805 
confirmed cases of COVID-19 with 1,137 deaths.  


National commitments and plan to address COVID-19 
 
Kyrgyzstan is at high risk since it borders four countries—China, Kazakhstan, Tajikistan, and Uzbekistan, 
and a large share of the population temporarily works abroad, increasing the likelihood of cross‐border 
transmission.   


With the support of WHO, the Government has initiated a pandemic preparedness response. On 29 
January 2020, the country adopted key legislation for COVID‐19, including Government Order No. 30, 
order 52 of the Minister of Health on prevention of the spread of COVID‐19 disease, and Protocol No.1 
based on the meeting of the Republican Headquarters for the Prevention of the Spread of COVID‐19 on 
the Territory of the Kyrgyz Republic. The MOH has also established its own COVID‐19 Headquarters and a 
24/7 Secretariat. 


WHO encouraged the Kyrgyz government to implement preparedness initiatives in advance and the 
government acted quickly. This resulted in the development of a 12-month interagency development 
COVID-contingency plan, understanding that fundraising and procurement of supplies would require time. 
This plan, developed by WHO and well-received by the government, initially called for US$15.8 Million 
and is designed to ensure an effective, timely, and coordinated response to mitigate the impact of COVID‐


19 outbreak. The Plan was approved by the Government on 18 March 2020. The Kyrgyz National 


 
To the effect of COVID -19 cases detection and epidemiological 


surveillance of suspect cases, WHO Country Office in Kyrgyzstan 


equipped and trained national epidemiologists to increase their skills 


on investigation and contact tracing. Bishkek, the 1st week of 


February 2020. Photo credit: WHO/ Mihail Grigorev  
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Contingency Plan (NCP) builds on the WHO COVID‐19 operational planning guidelines and other countries’ 
experience; it captures all essential activities required for an effective outbreak control. The preparedness 
and response activities included in the NCP could be broadly divided into five focus areas. While all key 
activities are planned out, given the current sporadic cases transmission scenario in the country, early 
detection, isolation, contract tracing (surveillance) are highly prioritized. As such all PoE and laboratory 
capacities for COVID‐19 testing are being immediately strengthened.  Within just a few weeks after the 
initiation of the plan and observing the impact that the interventions had on the population, international 
partners decided to commit additional funding resulting in the plan’s budget of over US$46 Million.  


This preemptive, intersectoral IHR-based 
approach reached the highest level of 
national authority for designing a 
response plan. The plan included; 
coordination of partners and the 
government, emergency risk 
communication, surveillance control, 
infection control and prevention in 
hospitals, logistic support, and more. 
With this plan in place and relying on 
WHO’s technical guidance, the 
government prepared all entry points 
into the country and was well equipped 
to receive imported cases and establish 
quarantine areas for those cases. All 22 
points of entry have temporary medical 
points, staffed with public health medical 
staff. All arriving travelers are thermo‐screened, and travelers from countries with a high incidence of 
COVID‐19 are required to fill out a questionnaire based on the WHO template. Asymptomatic travelers 
arriving from countries with high incidence are taken to a designated hospital for 14 days for medical 
observation, while travelers displaying symptoms are taken to four other designated hospitals for 
treatment. Information is transmitted to the MOH 3 times per day from the oblast health authorities. For 
instance, quarantine area preparation included repurposing a former US military base near the country’s 
main airport, as well as all hotels – all following WHO’s guidelines on the quarantine measures. 


WHO’s coordination role and its wide network of expertise assisted Kyrgyzstan to be the first country in 
the Central Asian region to bring in an emergency medical team from abroad, specifically, from Poland. 
With the first cases of COVID-19 recorded on 18 March 2020, Kyrgyzstan was prepared. The national 
testing capacity has increased significantly as there are 13 laboratories performing COVID-19 tests. The 
weekly test load has consistently been above 15,000 since early April 2020. As of 20 July of 2020, there 
are 26 hospitals that have been designated for COVID-19 response, with a total of 3142 beds, include 96 
intensive care unit. Confirmed cases of COVID‐19 will be treated in 26 designated hospitals. Despite this 
preparedness, capacities for management of severe acute respiratory infections are limited at designated 
reference hospitals and room ventilation systems in infectious disease hospitals are not available. 


WHO’s support and coordination in Kyrgyzstan 


 
Dr Nazira Artykova, WHO Representative in Kyrgyzstan is giving 


interview to local media outlets on WHO technical assistance to the 


country. Bishkek, 13th of March 2020. Photo credit: WHO/ Almaz 


Zhumaliev 
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For over a quarter of a century, WHO has been a first point of trust for health matters within Kyrgyzstan. 
This established trust further benefitted the Organization’s support to the government in responding to 
the ongoing pandemic. “WHO is seen through social and other media channels as a go-to source of 


information” said Dr Nazira Artykova, WHO Representative (WR) Kyrgyzstan. “Since the start of the 


pandemic, WHO’s main message was that COVID is not just a health sector issue but is the business of 


everyone,” WR continued. This message was essential in establishing an intersectoral approach at the 
government level. It is now at the center of the government’s efforts to contain the epidemic, address its 
socio-economic impact and ensure that all health services are maintained in a coordinated manner with 
engagement of four levels of the government. 


Communicating with the Kyrgyz population 
 
An example of working in coordination can be found at the central level government, reaching the offices 
of the Kyrgyz Prime Minister and Vice Prime Minister, through the special COVID‐19 Headquarters headed 
by the Prime Minister. The Republican Headquarters for the Prevention of the Spread of COVID‐19 consist 
of all ministries and state agencies. With these offices and with WHO’s technical guidance, a COVID 
Communication Unit has been established which now also includes UNICEF and the Red Cross. The 
Republican Health Promotion Center (RHPC) is responsible for informing the population about the disease 
risk factors and prevention methods.  The RHPC provides regular information and updates through mass 
media and other mechanisms for informing the public. Additionally, a COVID‐19 hotline has been 
established and is widely used.  Daily briefings for the population and media were established, with all 
data being transparently reported in line with the country’s obligations under IHR. In doing so, WHO 
supported the establishment of one 
common language and channel for the 
media, government, and partners. This 
transparency from the side of the Kyrgyz 
government allows everyone to have 
access to reliable, accurate and timely 
information on COVID-19.  


Moreover, village health committees, 
who are informed and educated by the 
RHPC, hold regular meetings to discuss 
threats and prevention methods to 
ensure preparedness. The MOH has 
distributed COVID‐19 prevention 
communication materials and is using 
these fora to educate and inform the 
population about risks, prevention, and 
detection of COVID‐19 cases and to avoid 
stigma or panic.  


Achievements in maintaining essential health services 
 
In a true sign of success for WHO Kyrgyzstan to help in maintaining essential health services, the nation 
conducted the European Immunization Week with support from WHO and UNICEF. Under this initiative, 


 
WHO Country Office in Kyrgyzstan locally procured medical 


consumables (alcohol-based hand sanitizers and masks) for health 


professionals, who face increased risks in the frontline of combatting 


COVID-19. Bishkek, 7th of February 2020. Photo credit: WHO/ Almaz 


Zhumaliev 
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65 mobile teams, fully equipped with Personal Protective Equipment (PPE), were established and were 
deployed to remote areas of the country. Over the course of the week, 24,000 children were reached and 
successfully immunized against measles and other vaccine-preventable diseases. This was a very 
important message to give to the population, that—despite COVID-19—people-centered primary health 
care services remain fully accessible.  


With the support of WHO Regional Office for Europe, online trainings, briefings, and webinars were 
hosted. All national authorities, institutions, and universities followed these WHO webinars. As a result, 
several clinical working groups on diabetes, hypertension, and mental health were then established. 
Additionally, alongside a COVID-19 support hotline, WHO assisted the government in establishing a 
hotline for mental health response.  


Specialist Training 
 
The need for epidemiologists continues, but WHO was a pioneering agency in preparing for this shortfall. 
Initially, 100 clinicians were trained before COVID-19 arrived in Kyrgyzstan. Following the lockdown of the 
country, Marshall law was declared and movement throughout Kyrgyzstan was strictly limited. 
Considering this, all trainings were moved online. Over 18,000 doctors and nurses (600 on IPC and 180 
public health specialists and epidemiologist), including from private sector, were trained on COVID-19 
through this initiative, and it was vital to the response effort.  


 


 
 
Next Steps for Kyrgyzstan 


There are several challenges facing Kyrgyzstan throughout the COVID-19 pandemic. The key challenges 
are ambulance care, clinical management of pneumonia, and laboratory testing. Additionally, it was not 


 
Over 310 health workers from Intensive Care Units, Republican Infectious Diseases Hospital, PHC Centers 


and 2 Military Hospitals attended the 2-day specialized training in Clinical Management of COVID-19 


patients. It provides technical assistance to the labs in Kyrgyzstan to get ready for COVID-19 testing. 


Bishkek, early in February 2020. Photo credit:  WHO/ Mihail Grigorev 
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expected that during the summer months, the country would see such a rapid increase in cases. This 
creates the challenge of the procurement needed for life-saving equipment in hospitals. Establishing 
telephone triage care could prevent patients from coming to the hospital if they can be treated at home.    


From the very beginning, trust toward WHO was built in all levels of government and society. Key features 
of the response include advance preparedness; reaching commitment at highest national authorities; and 
encouraging and getting the government to review the health security and contingency plans, thus 
allowing for resources to be timely allocated throughout the country. Despite the remarkable response, 
increasing and improving social and technical support within the country is vital. Returning and adapting 
to a “new normal” is going to take continued effort and will allow Kyrgyzstan to expand its role as an 
example for all Central Asian countries.  


 


Click to follow @WHO_Europe 


 


 


WHO County Office Website for Kyrgyzstan  


 
E-mail: eukgz@who.int  
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NEPAL 
COVID-19 success for Nepal in containing a ‘first wave’ among its 


returning migrant workers – but the threat of large-scale community 


transmission is still very real 
 
A unique epidemiological picture with an early and aggressive government response16 
 
As of July 2020, Nepal had the fourth highest 
number of confirmed COVID-19 cases in the 
WHO South East Asian Region behind India, 
Bangladesh and Indonesia. However, the 
epidemiological picture in Nepal is unique for 
the region, and the world. Case numbers 
exploded between mid-May and towards the 
end of June as large numbers of Nepalese 
migrant workers returned home – mainly from 
neighboring India – and were triaged at points 
of entry and subjected to testing and 
quarantine. Owing to an aggressive and 
comprehensive testing strategy for all 
returnees, less than 1 per cent of all positive 
cases were symptomatic at the time of testing 
and 80 per cent of positive cases have been 
among men between the ages of 15-54 years of 
age (14,260 cases out of 17,882 as of 22 July). A relatively low number of COVID-19 related deaths (40 
deaths as of 22 July) has been observed due to the demographic profile of those testing positive and the 
overall case fatality ratio (across all ages) has been less than 1 per cent.   


A nationwide lockdown came only one day after the second case of COVID-19 was confirmed in mid-
March17 and to manage the influx of returning migrants the government quickly established quarantine 
facilities by repurposing schools and other facilities and by creating a large number of makeshift shelters. 
As of the end of July 2020, around 500,000 people in total had been quarantined in Nepal since the 
beginning of the pandemic – the sheer number creating at times very challenging situations with hot 
conditions, electricity outages, limited hygiene and nutritional provisions. All positive cases, even those 
without symptoms were isolated in hospital facilities. 


Though the quarantine and lockdown has been tough for many people, the strict approach and generally 
good adherence by communities to quarantine and lockdown measures seems to have worked so far in 
terms of containing the virus that arrived along with returnees; preventing the spread among 
communities at large. Although all 77 districts of 7 provinces in Nepal are affected – especially those on 


                                                           
16 For more detailed epidemiological updates please see –http://edcd.gov.np/news/covid-19-situation-updates 
17 One isolated case had been detected in January 


Dedicated staff in one of many quarantine facilities quickly set 
up across the country to manage the influx of Nepalese 
migrant workers returning home.  (Photo credit: WHO Nepal) 
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the border with India - the spatial distribution of cases is still clustered within a few municipalities, rather 
than being widespread across the districts. Five provinces are experiencing transmission as clusters of 
COVID-19 cases with the remaining 2 provinces (Bagmati and Gandaki) having sporadic transmission. The 
daily number of reported cases that averaged around 500 cases per day in late June reduced to under 150 
cases per day by the second week of July as the flow of Nepalese returnees slowed. As of the end of July, 
some districts have been free of cases altogether for weeks (including Bhojpur, Khotang, Manang, 
Mustangand Sankhuwsabha). Providing further reassurance that transmission is under control is the 
country’s Early Warning and Reporting System (EWARS) which as of early July is not reporting excessive 
Severe Acute Respiratory Infections when compared to the same period in previous years.  


With fewer returnees, pressure on quarantine facilities is now easing off, but the fight against COVID-19 
is a long way from over. With a population of almost 30 million (29,411,593) and with the country sharing 
a long border with India – now with the 3rd highest number of cases globally – Nepal is still vulnerable to 
large scale community transmission of COVID-19 if new cases arrive or occur undetected. It would be 
entirely possible that the country will experience new challenges in the near future with cases rising again 
which would quickly overwhelm the country’s current 10,000 bed capacity. With the end of lockdown on 
22 July, most businesses are now opening. People are being asked to wear masks and to keep physical 
distance, but this is not always possible in densely populated urban areas. International and domestic 
flights are set to recommence by 1st September. 


A newly decentralized health system calls for WHO’s 


support at every level to combat COVID-19 


To address COVID-19, Nepal’s National government has 
led the way in overall coordination establishing a high-
level coordination mechanism led by the deputy Prime 
Minister, activating an Incident Command System at the 
Ministry of Health level and setting up a Corona Crisis 
Management Centre to coordinate the action of 
different sectors including Army, Police, Supply and 
other stakeholders. Decisions around the key public 
health measures - for instance the lockdown, 
quarantining and testing strategy – have been made at 
the National level with guidance handed down to 
provincial and local governments on how to implement 
these strategies on the ground. Yet, ensuring adequate 
capacity and resources to implement national directives 
can be a challenge at the local level – something that 
became evident in respect to the adherence to 
standards for quarantine facilities throughout the 
country. Furthermore, local governments, in engaging 
with their constituents and communities, can be inclined to formulate their own responses for them to 
be accepted at the local level.     


 
RESPONDING TO COVID-19 IN NEPAL’S 


NEWLY FEDERALIZED SYSTEM 
 


Towards a Federalized nation as envisaged 
in the country’s 2015 Constitution, Nepal 
has been progressively reorganizing its 


systems with newly defined responsibilities 
and decision making at the local, provincial 


and national levels of government for 
health as well as other social sector 


services. But even in countries with well-
established decentralized systems, COVID-
19 is testing the ability of governments to 


provide adequate national leadership while 
at the same time equipping and 
empowering local and provincial 


governments to tailor the response to the 
needs of local people in the face of this 


unprecedented pandemic. 
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In alignment to the country’s federalized 
structure, WHO has provided critical and 
strategic support at both federal and provincial 
levels of government in support of a 
coordinated COVID-19 response. At central 
level, WHO’s main office in Kathmandu was 
quickly repurposed and by the end of March, 
WHO’s team of existing dedicated Emergency 
staff expanded to a full 95-person Incident 
Management System with people working 
under each of the 9 pillars of the National 
Preparedness and Response Plan. Some of 
these WHO staff and consultants were 
embedded into national government units to 
provide day-in-day-out support and to be 
rapidly available to respond to requests and to 
address and overcome bottlenecks in the 
context of responding to this new virus.  Box 1 
highlights several key areas of WHO support to 
the central government.  


To enhance COVID-19 response capacities 
across all of Nepal’s 7 provinces, WHO’s regular 
deployment of 7 Field Medical Officers; 15 
Surveillance Medical Officers and 11 Admin and 
Finance Associates (working on immunization), 
7 Public Health Officers (supporting health 
system strengthening) and 7 Information 
Management Assistants – a total of 47 
personnel– has expanded to 90 professional 
and support personnel and consultants. The key 
areas of support to date have focused on 
helping with expanding testing capacity, 
standards and assessments of quarantine, 
isolation and treatment of positive cases, and 
contact tracing. At the outset of the pandemic, 
the National Public Health Laboratory (NPHL) in 
Kathmandu was the only lab with capacity to 
carry out PCR testing for COVID-19. WHO 
brought in international and national experts to 
develop and deliver training to staff on testing 
while at the same time, empowering the NPHL with quality assurance procedures and training to allow 
the lab to quality assure other labs throughout the country. As of 22 July, a total of 28 designated COVID-
19 testing laboratories are now functional in the country, including the National Public Health Laboratory 


Box.1 Key Areas of WHO Support to Central 
Government 
 


• Contextualization of evolving global guidance on 
all aspects of COVID-19 preparedness and 
response to the Nepal setting;  


• Continual communication with government and 
stakeholders for and strategic advice for decision 
making; 


• Development of forecasts for needs of essential 
resources and logistics; 


• Epidemiological and logistics data analysis and 
interpretation for decision making and generation 
of daily and weekly epidemiological updates; 
Enhanced daily hospital-based surveillance for 
influenza like illness (ILI) and severe acute 
respiratory infections (SARI) and suspected COVID-
19 cases; 


•  Roll-out of training and management of the WHO-
GOARN Go.Data tool and data base for case 
investigation and contact tracing;  


• Rapid assessment of designated level-2 COVID 
treatment hospitals for infection, prevention and 
control, and clinical preparedness; 


• Development of country context-specific training 
modules for national capacity building on case 
investigation, contact tracing and clinical 
management;  


• Production of risk communication materials and 
assistance in the office for daily briefing by the 
MoHP spokespersons;  


• Provision of support and technical guidance for 
the establishment and continuous functioning of a 
COVID-19 call center to address the information 
needs of the public and to capture respond to 
rumors and following contacts of the cases;  


• Support for formulation of operational research 
protocols. 


• Development of web portal to provide Mental 
Health support to health and social service 
providers 
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(NPHL).18  In 2014, WHO supported Nepal to establish its national Health Emergencies Operations Centre 
(HEOC), to enable rapid communication and coordination in times of emergency. Since the deadly 2015 
earthquake, WHO has been supporting the establishment of HEOCs in each of the provinces and when 
COVID-19 hit, 6 out of 7 provinces already had a HEOC established and equipped to support rapid 
communication and coordination.   


WHO’s central role in convening and 
coordinating partners 
 
While WHO has long been a trusted partner 
to Government and partners, WHO’s leading 
and convening role on health has become 
more prominent in the context of the 
unfolding COVID-19 response. WHO co-leads 
the Health Cluster at both the national and 
provincial levels and serves as the Secretariat 
for an already-established External 
Development Partners (EDP) Forum. The EDP 
Forum brings together the main multilateral 
and bilateral agencies all working on health 
and in the context of COVID-19, this partners 
forum has expanded its’ membership to 
include NGOs involved in the response. Meetings of the Forum have been increased to weekly to ensure 
key agencies are informed, aligned and coordinated in their support to Government.  


As part of the UN Country Team (UNCT), WHO has taken the lead on the health response on behalf of the 
15 resident UN Agencies, Funds and Programmes in Nepal. In February, a UN-wide COVID-19 response 
plan was developed to coordinate the support to government and act as a basis for fundraising to address 
needs. This was later revised in May to align with the government preparedness and response to COVID-
19 plan. The UNCT meets once per week to review progress, needs and actions underway and a Crisis 
Management Team has been established as a special UNCT sub-group comprising of the main UN Agencies 
involved in the day-to-day COVID-19 response.  


While WHO leads on the COVID-19 health response, the UN Resident Coordinator leads on all non-health 
matters including UN Contingency Planning and the overall UN Socio-Economic Framework for Immediate 
Recovery (UN-SERF). This clear and effective division of labor among the UN Family which is based on 
comparative advantages and available capacities has been critical in this time of crisis. To ensure health 
sector priorities are addressed in the immediate response phase to COVID-19, WHO is leading on the 
development of the first health pillar of the UN-SERF and has led discussions with government and health 
partners to define Nepal’s health system priorities.19 Regular “townhall” meetings with all UN personnel 
are being organized, to discuss the global and local situation and to answer any questions staff may have. 
In addition, separate sessions were organized for stress management among WHO staffs, UN staff’s 


                                                           
18 https://www.who.int/docs/default-source/nepal-documents/novel-coronavirus/who-nepal-sitrep/14--who-
nepal--sitrep-covid-19-26072020.pdf?sfvrsn=65868c9e_2  
19 Nepal UN-SERF is due for finalization in August 2020 


Mass counselling and contact identification in Dhankaul, Sarlahi. 
(Photo credit: WHO Nepal) 
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children and youth volunteers active in the communities. But of course, COVID-19 isn’t the only threat 
and at the same time, the UN System is helping Nepal to prepare for the annual monsoon season that will 
last until September.   


Impact of COVID-19 on essential health services 
 
Citizens of Nepal have the constitutional right to access basic care free of charge and in recent years, the 
Government of the Nepal has developed policies and strategies for strengthening the health sector with 
the aim of delivering better, and more equitable health services to the people of Nepal. A basic health 
care package and an Insurance Act are just some of the major developments in recent years towards 
efforts to address equity gaps and move towards universal health coverage. However, even before COVID-
19, the health system was facing many challenges in delivering quality health services, retaining 
appropriate skilled human resources, and maintaining regular availability of essential commodities to 
deliver basic health care.  


With the lockdown measures restricting movement and travel within the country, the utilization of 
essential health services declined significantly during the  lock-down for the COVID-19 outbreak in Nepal. 
Some preliminary data from Nepal’s Health Management Information System (HMIS) indicates a more 
than 50% decrease in institutional deliveries at health facilities and ante-natal care services.  Immunization 
rates also dipped to less than half of the usual coverage during the lockdown as routine outpatient and 
outreach services were interrupted for more than a month. The second phase of a campaign with measles-
rubella and polio vaccines was also momentarily halted due to the national lockdown declared in late 
March but later resumed in April and successfully completed in July.20 With routine immunization services 
again being prioritized, the coverage rates are inching back towards pre-lockdown levels according to the 
close monitoring of monthly HMIS data. In Nepal, COVID-19 is only one of several outbreaks to contain. 
After a careful assessment of- and consultation with the immunization technical advisory group on the 
risks and benefits, the national immunization program has recently conducted outbreak response 
immunization for measles and rubella for 
31,000 at-risk individuals (in wide age groups, 
including adults) in selected ongoing 
outbreaks.  


 It is not only travel restrictions and lockdown 
measures that have hindered access to 
essential health services, but also rumors, 
fears and misinformation about the risk of 
COVID-19 transmission from health workers at 
health facilities which appears to have 
contributed to low service uptake. Even some 
health workers were reluctant to provide 
services to the people visiting health facilities 
for fear of COVID-19 transmission. WHO has 
supported a suite of measures at facility level 
to both improve infection, prevention and 


                                                           
20 The data to determine coverage is being compiled at time of report 


Outbreak response immunization against measles and rubella at 
Gajuri primary health centre. (Photo credit: WHO, Dr Sagar 
Shakya) 
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control measures (including training and dissemination of personal protective equipment) to protect 
health workers and the public while at the same time developing and disseminating risk communication 
and community engagement materials in  collaboration with the MoHP and other development partners  
to systematically counter rumors and misinformation through media, social and health systems channels. 


Working with UNFPA and other partners, WHO has supported the development and implementation of 
interim guidance to ensure continuity of reproductive, maternal, neonatal, child and adolescent health 
services during COVID-19. Teleconsultation services are being used to follow-up with antenatal and 
postnatal women to rule out complications, provide health information and advice, and ensure timely 
referral or home visit, if necessary. While all women are still being encouraged to have an institutional 
delivery, those at  eight months of gestation are provided with the essential supplies to prevent 
hemorrhage and infection in case of home delivery, including; misoprostol a clean delivery kit and 
chlorhexidine antiseptic.   


To ensure that the women are not deprived of time-sensitive, safe abortion services, the Government of 
Nepal took a much-needed decision of allowing all registered medical stores and pharmacist to store and 
dispense medical abortion drugs approved by the Drug Development Authority. Recently graduated 
Midwives along with professional bodies and an International NGO, have commenced teleconsultations 
at the community level for clients seeking information regarding safe abortion options, service availability, 
and symptoms of complications. Trained health service providers from NGOs and the private sector were 
mobilized and allowed to provide home-based medical abortion and post-abortion family planning 
services. These trained health workers (e.g. Marie Stopes Lady) in partnership with Female Community 
Health Volunteers (FCHVs) have so far proved to be effective in improving access to family planning and 
safe abortion services by women.  


 


Mothers maintaining physical distance during routine immunization session for their children in Mugu district. (Photo 
credit: WHO Dr Nirmal Nagarkoti) 


2A.4_Covid_context


SAGE October 2020 meeting







COVID-19: WHO’s Action in Countries | July 2020 
 


59 
 


Service Coverage levels are starting to show a slow improvement in several areas, but this may be fragile. 
At the same time the country continues to make progress in key areas despite COVID-19. Building on the 
robust system for routine immunization, Nepal recently introduced the  rotavirus vaccine newly to its 
extended programme of immunization. Due to a history of participation in vaccine programmes, Nepal is 
not likely to need to tackle the issue of vaccine hesitancy that some countries may have to in order to roll 
out the COVID-19 vaccine when it becomes available. In fact, Nepalese people are likely to welcome it! 


To minimize the impact of COIVID 19 on mental health of the health care and social service providers, 
WHO is supporting the Government and partners to operationalize a web-portal with modules on self-
care, stress management, self-assessment of MH and opportunity to seek support from specialists.  


Looking forward 
 
Nepal’s initial, relative success in its campaign for early detection and containment of the COVID-19 virus 
in returnees has created an important window of opportunity for the country, in which WHO and partners 
have helped to scale up essential surveillance, testing, contact tracing, quarantining and treatment 
capacities. Yet the health system is not equipped to deal with a worst-case scenario; large numbers of 
critically ill patients. The priority now needs to be a further scaling up of the before-mentioned 
interventions and  increasing treatment capacities to manage severe cases.  


With testing for returnees scaling back as the flow of people slows, the Government is revising the testing 
strategy with a new focus on health workers and other key vulnerable groups to get ahead of and interrupt 
local transmission. Other strategies and policies will also need to be adapted, including home isolation 
and the use of temporary facilities to treat mild cases in order to ease the pressure on hospitals in the 
event of a ‘second wave’. Mental Health and Psychosocial Support services need to expanded to meet the 
increasing Mental Health needs of the population through an integrated primary care based approach.  


Beyond the health sector, people’s economic situation (especially returned workers with no employment) 
is getting worse. Even as the economy reopens, economic downturn is also likely to affect all parts of 
society – including government spending on essential health services. The progress of federalism will also 
be tested as governments now, more than ever need to articulate clear roles, responsibilities and 
accountabilities at each level and adhere to them. Amidst what is likely to be an ongoing COVID-19 
response, with continued vigilance and unfolding public health measures, the concerted efforts of the 
government of Nepal,  its partners and the whole of society will be needed to protect the country’s fragile 
health gains made in recent years and to continue to prioritize the necessary efforts (in human resources 
development, infrastructure, public financial management and other) for developing a strong, 
decentralized health system for Nepal. 


 


Postscript 12 August 2020 


Since the writing of this story, the number of cases in Nepal has started to rapidly increase again, 


and have also resulted in a further increase in deaths. Between 1 and 11 August 2020, 4177 new 


cases and 27 Covid-19 related deaths have been confirmed. The government is taking new measures, 


both at national and local levels, in an attempt to limit the spread of the disease.  
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Click to follow @WorldHealthOrganizationNepal 


 


 


WHO County Office Website for Nepal  
 


E-mail: senepwr@who.int 
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NIGER 
Overcoming challenges in the response to COVID-19 


 


Niger is a poor, large and landlocked country in the 


arid Sahel region of West Africa. Most of the 


country's territory is sparsely populated or 


comprised of uninhabitable desert, with a low 


national population density (18 inhabitants per sq. 


km) and a very low rate of urbanization (more than 


81 percent of Niger’s population lives in rural areas). 


Around 50 percent of Niger's estimated 22.4 million 


inhabitants are younger than 15 years old and 75 


percent are under 25. Prior to the COVID-19 


outbreak, Niger was facing multiple public health 


challenges including weak health infrastructures and 


endemic communicable diseases such as malaria, 


polio, HIV, measles and meningitis. The situation is 


further complicated in the country due to significant 


population displacements at the borders of Niger, 


Mali and Burkina Faso. Armed forces have driven 


populations to flee and thousands of families are 


now reconstructing their lives away from their 


homes and having to rely on other villages for 


shelter and food.21 Furthermore, Niger is a country of 


transit for migrants in and out of Algeria and Libya, 


as well as a safe place for refugees fleeing violent 


outbreaks in Nigeria. 


WHO, a key partner to the government of Niger in 


the COVID-19 response  


The WHO country office in Niger worked alongside government and partners in the development of three 
crucial national plans to prepare and respond to COVID-19. In February 2020, the first National 
Preparedness and Response Plan was developed which was backed up by WHO’s own Niger Preparedness 
and Response Plan on COVID-19 and a UN contingency plan to ensure the full and ongoing support of the 
UN family throughout. WHO Niger put in place an incident management system team aligned to the pillars 
of the COVID-19 Strategic Preparedness and Response Plan (SPRP) and repurposed polio staff, assigned in 
the 8 regional commissions22 throughout the country to provide technical support in the fight against 
COVID19.  


                                                           
21 https://reliefweb.int/report/niger/violence-mali-has-spread-tillab-ri-area-niger 
22 The regional commissions are linked to national level through their regional coordination committee chaired by 
the Governors which is also composed of the 7 sub commissions, linked to the seven pillars of the response. 


Continuity of essential health services during COVID19: National 


chemoprevention campaign for seasonal malaria coupled with 


screening for malnutrition in children under 5 years of age from 


July 13 to 19, 2020: Photo credit: WHO Niger 
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Niger confirmed its first case of COVID-19 on 19 March 2020. As of 22 July, the country had 1,108 
confirmed COVID-19 cases with 69 deaths. Niger is very vulnerable to a widespread outbreak due to 
porous and insecure borders as well as the presence of many internally displaced persons. Niger borders 
seven countries, six of which have reported cases of COVID-19 as of 22 March 2020. Therefore, following 
the announcement of the first COVID-19 case in March, the government declared a health emergency in 
the country leading to the isolation of the capital city Niamey; a closure of borders, schools and places of 
religious worship; a suspension of all international flights; and a ban of mass gatherings. As the virus 
spread across the country, a peak in the outbreak was recorded on 8 April 2020, after which there has 
been a declining trend in the number of new cases observed since mid-April.  


Before Niger declared its first case, many diplomats and partners reached out to WHO to get information 
on how the country had prepared to respond in case COVID-19 reaches Niger. A total of three joint (WHO-
Niger) press conferences took place to inform the population about the government’s plans to address 
COVID-19. However, as misinformation on social media started becoming a significant challenge, the 
government recognised the need to increase its communications efforts in collaboration with WHO and 
other partners. Among others, initiatives included two TV spots with messages from Niger’s First lady, 
social media publications and external communication supports (leaflets and posters).  


 


WHO facilitating collaboration with other UN agencies and NGOs  


During the first stages of the response to the pandemic, WHO was the leading agency and the focal point 
for the collaboration between other agencies and the government. On 9 June 2020, the government held 
the first joint meeting, chaired by the prime minister with attendance of ministers, UNRC, WHO, UN 
agencies and financial partners and diplomats. The objective of the meeting was to reinforce the 
collaboration between government and all the key partners to improve the response to the outbreak. 


Protecting health at international borders 


In March and April, the risk of a COVID-19 importation through points of entry was considerably high 
due to the limited surveillance infrastructure, making prevention, screening and quarantine a major 
challenge. WHO responded to the situation by supporting several missions to the border areas to 
assess and improve the situation, collaborating at national and regional level. Initiatives and 
interventions put in place at the borders were also implemented at the airports to improve 
surveillance and sensitization. 


Despite the COVID-19 pandemic and the closure of borders, Niger has continued to welcome 
refugees; since April 2020, almost 30,000 refugees have fled from Nigeria to Niger.1 Thousands of 
migrants from Libya, Algeria and also Niger citizens returning from various countries around the 
world were also received. All these were quarantined and tested negative before release. 
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While reviewing the current situation, the Prime 
Minister concluded the meeting highlighting 4 major 
challenges to tackle in the following months: firstly, 
fund mobilization for the response plan; secondly, 
Intensification / strengthening of health systems so 
that they can cope with subsequent shocks; third, 
address misinformation on social media and tackle 
denial of the virus and stigmatization of people 
infected, fourth: Support for vulnerable populations. 
The Ministry of Public Health (MoPH) has established 
seven committees23 for the response to the COVID-
19 at the national level and a COVID-19 
Preparedness and Response Plan has been 
developed with a budget of US$275 million. Main 
areas of intervention in the plan include: (i) 
coordination;(ii) epidemiological surveillance;(iii) health system strengthening;(iv) risk communication 
and community engagement, and (v) case management 


Throughout the response to COVID-19, WHO has been a key support agency, ensuring that all available 
information is shared at regional and provincial levels, as well as with the diplomatic community, partners 
and NGOs. The WHO team in Niger adapted all tools and guidance received from WHO’s headquarters 
and the regional office for Africa to fit the country context. 


Remarkedly, WHO is the only agency participating in the Strategic Response Coordination Committee 
(with the orientation Committee chaired by the President of the Republic and the inter-ministerial 
Committee chaired by the PM). There are 2 strategic committees, one chaired by the PM was meeting 
every week at the beginning, now its every other week. The one chaired by the President was meeting 
weekly at the beginning of the response with attendance of WHO, Since May its discussions are now held 
on Fridays during the weekly “conseil des Ministres” where WHO is not participating. Conclusions of the 
interministerial committee meeting are presented. 


Several partners participate in daily meetings of the National COVID-19 Coordination Committee and are 
committed to providing technical and financial support for the implementation of the National COVID-19 
Preparedness and Response Plan.  


Weekly UNCT meetings and meetings of the humanitarian community, as well as monthly meetings of 
health partners represent other key opportunities for the agencies to share epidemiological situation on 
COVID19 and coordinate their work and join forces on multiple initiatives such as case surveillance, risk 
communication and community engagement, ensuring continuity of essential health services. 


Ensuring availability of funds to respond to the outbreak has been a key success factor for WHO 


                                                           
23 Response Coordination committee, Surveillance and response committee, infection prevention and control (IPC) 
committee, case management committee, logistic committee, communication committee, laboratory and research 
committee  


WHO guides regional authorities in the visit of the UN 


COVID19 case management unit in the Tahoua Region 


jointly set up by UNHCR, WHO and UNFPA under the 


coordination of WHO. Photo credit: WHO Niger 


2A.4_Covid_context


SAGE October 2020 meeting







COVID-19: WHO’s Action in Countries | July 2020 
 


64 
 


On 5 March 2020, working closely with the Minister of Health and Prime Minister, WHO supported the 
government during a fundraising meeting to mobilize resources by providing guidance to support rapid 
fund mobilization. At the meeting, different partners offered their support and provided additional funds. 
Among others, the World Bank provided funds directly to the Ministry of Health and on 14 May, the 
European Union, as part of its budgetary support, approved an early disbursement of 31 million Euros 
(USD 35 million) to support the Government’s health and economic response plan of USD 2.4 billion. Other 
international financial institutions such as the International Monetary Fund and the African Development 
Bank have also provided critical financial support.  


Challenges in testing for COVID-19 


throughout the response  


The initial assessment from WHO highlighted 
that one of the weakest points in the COVID-
19 response plan in Niger was testing and 
diagnosis of COVID-19 cases. In April there 
were very few tests conducted per day 
(around 20-80/day for the whole country). 
Weekly analysis done by AFRO on country 
data also showed low percentage of test done 
(~ 3.2 per 10,000 inhabitants). At the early 
stage of the response, while testing strategies 
and facilities were still being put into place, 
the population began demanding testing and 
visiting laboratories without obtaining prior 
medical advice or calling the COVID-19 
numbers set up by the government. To address this challenge, with support of WHO, there was 
reorganisation of the lab and sensitization on testing strategy focusing on symptomatic patients. 


Importantly, WHO has provided support to the government to define the national strategy and 
decentralize testing facilities for COVID-19 diagnosis to 3 additional sites covering one or 2 provinces. 
WHO has continued providing support to the testing strategy through the provision of laboratory 
equipment and capacity building, which has included training laboratory technicians and further training 
of 10 technicians and 160 health workers on sample collection. 


WHO remained concerned that the epidemiological situation was not fully known nor adequately 
controlled, due to the insufficiency of resources and infrastructure for large scale testing. At the same 
time, 9.660 patients had been tested throughout the country as of 22 July 2020. The testing capacity, 
initially concentrated in Niamey for the entire country was extended to other regions with Niamey 
(covering Niamey, Tillabery and Dosso), Tahoua (covering Tahoua and Agadez), Maradi and Zinder 
(covering Zinder and Diffa) does not yet seem to inverse the trend in decreasing cases.  This extension of 
testing is being accelerated following the recent reception mid-July of 16,240 GenXpert cartridge for the 
27 Gen Xpert machines disseminated in the country, as well as the purchase of a GenXpert machine and 
cartridge at the UN clinic for UN staff and dependant. 


In addition, strengthening of sensitization is necessary so that the community and health facilities can 
alert on possible cases and confirm cases through testing. Extension of the testing strategy to other target 


The Minister of Health and the WHO Representative with the crew 


of the aircraft on arrival in the Zinder region, the second most 


affected in Niger, during a visit to mobilize all regional stakeholders 


in the management of COVID-19. Photo credit: WHO Niger 
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groups such as people living in closed spaces (e.g. prisons) and people with respiratory diseases is another 
important next step. Currently, any traveller to Niger, their first-degree contacts (average of 11 per 
contamination), all health workers and vulnerable populations are being tested. Because of this, more 
travellers entering the country are being tested compared to local population (61% of test conducted 
during the month of June were on travellers). 


The main challenge is now reopening of air borders schedules on 1st August 2020. WHO has supported 
development of SOP’s, communication and surveillance material that will be widely shared and placed at 
international airports. Advise was provided for identification of rapid diagnostic test to be used for 
screening of passengers at arrival as well as opening of RT-PCR Covid19 testing Centers at the capital city 
for voluntary testing and passengers. 


Leveraging established polio networks in the field to address COVID-19 


A team of 15 collaborators (9 international consultants and 6 local staffs) had been deployed in the field 
to participate in polio-related initiatives in the 8 different regions of Niger and in February, WHO 
repurposed the polio-team to support the COVID-19 response. As part of this process, WHO ensured 
adequate COVID-19 training of the polio-staff on COVID-19 surveillance and case detection through 
teleconference before deploying them to the regions.  


This additional field presence began with support at the borders and airports and their role has now 
evolved as the restriction measures have been eased. In June, the polio teams integrated active search of 
COVID-19 in polio surveillance together with their support for other health related interventions, in line 
with supporting continuity of essential health services during the COVID-19 pandemic. 


Additionally, COVID-19 has been integrated into the Open Data Kit (ODK) Collect application platform for 
polio surveillance to support active search of cases. Polio teams conduct active search for cases in health 
structures, trace, them and take the corresponding necessary actions in collaboration with health workers 
in health facilities. 


 


Easing of restrictions and facing on-going challenges as Niger prepares for upcoming elections  


Amid the declining numbers of reported COVID-19 cases, the government eased the restrictions at the 
beginning of June. The curfew and sanitary confinement in Niamey were lifted, and places of worship 
reopened as well as schools on 1 June 2020. However, other restrictions such as international passenger 
flights, the closure of land borders and the nationwide state of emergency remain in place. Although it is 
still too early to assess the overall impact of relaxing measures on containing the pandemic, the number 
of reported cases has reduced by more than one third in May compared to April. With the population now 


Searching for COVID-19 in Agadez 


Polio staff in the Agadez region conducted 36 visits in 16 health facilities in 5 districts of the region. A 
total of 10 cases matching the COVID-19 case definition were found in the registers in health facilities 
visited between mid-May and end June. Those suspected cases were reached out to by health 
workers, but no sample was taken as more than 14 days have passed since they visited the health 
facility. However, health workers were again sensitized on case definition of COVID19, ad measures 
to be taken for persons matching it. 
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resuming normal activities, maintaining protection 
measures, and ensuring compliance through social 
distancing and wearing masks, is being emphasized by the 
government to reduce transmission.   


Niger is scheduled to hold elections, local and regional on 13 
December 2020 and 27 December 2020 for the presidential 
and legislative election. If needed, second round of 
Presidential elections is planned for 21 February 2021. 
Despite some advancement in the technical preparations to 
ensure public health measures are in place for the elections 
the political situation continues to be marred by mistrust, a 
lack of consensus and absence of dialogue among key 
stakeholders. Gradually preparing for the run-up to the 
elections, the government continues to limit mass 
gathering, but has agreed on small meetings with compulsory face protection.  


Maintaining essential health services and ensuring continuity in WHO health programmes  


Throughout the first three months of the outbreak, essential health services in Niger were severely 
affected due to the high COVID-19 infection rates among health care workers, accounting for 20% of the 
declared cases. This situation led to mistrust and a fear of contamination by healthcare workers among 
the population, has and consequently affected delivery of healthcare, particularly since healthcare 
services have had to be re-organized.    


WHO and UNICEF have made concerted efforts to ensure that the Expanded Program on Immunization 
(EPI) is sustained throughout the outbreak and while a decline in immunization coverage was observed at 
the beginning of the outbreak when people did not visit health facilities, trust is being rebuilt and 
immunization rates have stabilized; they have not fallen below 90%. For example, a joint visit of WHO 
with the Minister of Health and partners UNICEF and UNFPA in one of the reference maternity on 13 July 
showed well attended services including observance of barrier measures by health workers and patients. 


Since 1 June 2020 and the easing of restrictions, field activities have resumed with support of WHO and 
partners, starting with a door-to-door distribution of bed nets, and seasonal malaria chemoprevention 
mass campaign integrated the screening of malnutrition and COVID-19 case detection among the 
community. 


WHO will continuing accompanying and supporting the Ministry of Health of Niger as COVID-19 pandemic 
evolves, addressing challenges as they emerge.  


 


 


 


 


 


Donation by WHO of hand washing equipment to 


the Ministry of Secondary Education for schools, 


ahead of the opening of schools on June 1, 2020. 


Photo credit: WHO Niger 


2A.4_Covid_context


SAGE October 2020 meeting







COVID-19: WHO’s Action in Countries | July 2020 
 


67 
 


 


Click to follow @omsniger 


 


 


WHO County Office Website for Niger  
 


E-mail: afwcone@who.int 
 


 


 


Continuity of essential health services: Minister of Health visits with partners (WHO, UNICE, UNFPA) the IK referral maternity 


hospital in Niamey to assess the functionality of services. The maternity has seen the greatest number of health workers infected at 


the start of the pandemic. WHO representative gives her impressions to the press at the end of the visit (left), the team visits with 


staff of the maternity new beds received (right). Photo credit (WHO Credit) 
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 SUPPORTING 21 PACIFIC ISLAND 


COUNTRIES 
WHO Division of Pacific Technical Support for the COVID-19 Response 


 


COVID-19 contained Pacific  


Cases of COVID-19 have been recorded in almost every country in the world. However, some Pacific Island 
countries and areas (PICs) are yet to report a single case24.  Papua New Guinea, Guam and French 
Polynesia are unfortunately now tackling outbreaks, and there have been sporadic cases reported from 
mid-March in Fiji, New Caledonia, and the Northern Mariana Islands. However, other PICs have yet to 
report a case, thanks to swift and decisive action to close borders, efforts to test, trace and isolate, and 
the implementation of non-pharmaceutical interventions with the engagement of communities.  


 


The WHO Division of Pacific Technical Support (DPS), established in 2010 as a division of the Western 
Pacific’s Regional Office, is located in Suva, Fiji [1].  It is coordinating the support of partners to the health 
sector response across a range of areas, including surveillance, testing, supplies, risk communications and 
essential health services.  


Unlike the common modality of WHO presence, DPS coordinates WHO’s support to 21 PICs including 
territories and areas. In addition to the Fiji office led by Dr Corinne Capuano the WHO Representative to 
the South Pacific and the Division’s Director, there are also WHO offices in Samoa, Solomon Islands, 
Kiribati, Tonga, Vanuatu, and the Federated States of Micronesia. The Fiji-based team coordinates and 


                                                           
24 As of 11 August 2020, these PICs are American Samoa, Cook Islands, Kiribati, Marshall Islands, Federated States of 
Micronesia, Nauru, Niue, Palau, Pitcairn Island, Samoa, Solomon Islands, Tonga, Tokelau, Tuvalu, Vanuatu, and Wallis and 
Futuna. 


Training airport workers, retail and holiday company representatives, fire and rescue and emergency health services, in 


the Cook Islands (3 March 2020). Photo credit: WHO DPS 


2A.4_Covid_context


SAGE October 2020 meeting







COVID-19: WHO’s Action in Countries | July 2020 
 


69 
 


provides tailored technical support to address the unique needs and contexts of the geographically 
dispersed islands in the Pacific. Like WHO, many UN agencies and partners also have sub-regional offices 
and offices in selected countries, and WHO works with the UNCT to lead the health response. 


Joining forces across agencies to support PICs’ preparedness and response efforts 


Since 2007 PICs, with support from WHO and other partners, have been working to fulfil IHR core 
capacities, using the Asia Pacific Strategy for Emerging Diseases (APSED) as a roadmap. Less than a year 
ago, Ministers in the Western Pacific Region also endorsed ‘For the Future’ which prioritizes pandemic 
preparedness as a driver for strengthening countries’ planning and readiness for responding to health 
emergencies and outbreaks. Despite this, no one – in the Pacific or elsewhere – could have imagined we’d 
face a pandemic of this scale, and so soon. Since January 2020, DPS has been providing contextualized 
support to PICs to prepare for and respond to COVID-19 leveraging the momentum of DPS’ support 
addressing a measles outbreak. 


From measles to COVID-19: WHO supporting PICs 


WHO’s response to the measles outbreaks in 2019 in some of the PICs meant that a coordination 
mechanism for COVID-19 preparedness and response was already in place in January 2020.  


In October 2019, a measles outbreak in the Pacific was declared in Samoa. This devastating outbreak 
ultimately cost the lives of 83 people - mostly children. As the outbreak spread to other PICs, an Incident 
Management Team (IMT) was set up by WHO in Suva, Fiji, involving relevant partners in a transparent 
way. Weekly meetings were held at WHO office and were open to all the partners. With the operation of 
the measles IMT, WHO established its leadership and earnt the trust of partners. When the measles 
outbreaks increasingly became under control in January 2020, the IMT began wrapping up its operations. 
However, the early reports and warning signs of COVID-19 (then 2019-nCoV) prompted the IMT to keep 
to its meetings schedule and shift its focus to COVID-19. As a result, both measles and COVID-19 were 
discussed at same meetings, along with other outbreaks.  


By the end of January 2020, the Measles IMT had transformed into a fully functioning COVID-19 Joint 
Incident Management Team (JIMT) involving a wide range of partners, with leadership by WHO. Since 
then, the JIMT has served as a common platform for information sharing and coordinated action. Over 20 
key partners are engaged in the JIMT, including the UN with the Pacific Humanitarian Team (PHT), as well 
as various international, regional and bilateral development partners [2]. By this time the WHO Pacific 
Action Plan for Novel Coronavirus (COVID-19) Preparedness and Response was under development, to 
complement and contextualize the WHO global COVID-19 Strategic Preparedness and Response Plan and 
the WHO Western Pacific Regional Action Plan for Response to Large-scale Community Outbreaks for 
COVID-19 and has been utilized to guide priority actions. Communications channels were also 
strengthened, including weekly calls between the WHO Regional Director and Pacific health ministers and 
regular technical briefings to adapt global guidance to Pacific contexts. 
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Many PICs still recall the impact the 1918 influenza pandemic had in the Pacific, and with the measles 
outbreaks still in their minds, were committed to being prepared, so that health systems would not be 
overwhelmed. The initial guiding principle to COVID-19 was a “no regrets policy”. Based on this principle, 
WHO quickly involved more partners to collectively respond to this new and unknown virus. WHO asked 
UNICEF for a logistician staff to be repurposed into the JIMT to facilitate emergency supply and logistics, 
and this request was immediately fulfilled. WHO also requested support from two major bilateral donors 
in the Pacific, Australian Department of Foreign Affairs and Trade (DFAT) and New Zealand Ministry of 
Foreign Affairs and Trade (MFAT), who deployed staff from Canberra and Wellington to the WHO office 
in Suva. At the same time, the Pacific Community’s (SPC) Deputy Director of their Public Health Division 
was also physically located in the WHO office. Collaborative partnerships were set up with other agencies 
such as OCHA and the UN Resident Coordinator’s Office (UNRCO) in the Pacific, both of which supported 
WHO’s leadership of the UN’s health response. 


Repurposing and deployment of staff 


DPS staff based in Fiji were swiftly repurposed to provide support to COVID-19 preparedness as part of 
JIMT. The health system team coordinator was repurposed to lead the health operations pillar. The NCD 
and health through the life-course team coordinator became responsible for the partner coordination 
pillar and the health service delivery cell. The Technical Officer working on tobacco control joined the data 
management and communication team in JIMT. WHO staff not only focused on COVID-19-specific support 
but also linked their programme areas and expertise (e.g. health service delivery, NCD risk factors and 
behaviors) to the operational and technical aspects of COVID-19. 


Through a collaboration between the South Pacific Office and WHO Country Offices in FSM, Kiribati, 
Samoa, Tonga, Solomon Islands and Vanuatu, WHO has deployed multiple staff to PICs to support early-
phase preparedness and response actions concurrently. Health emergency experts, epidemiologists, 
public health specialists, as well as technical experts from partner agencies travelled to the hard-to-reach 
island countries and areas in the Pacific despite travel restrictions, providing support in national planning, 
training, and risk communication. Before PICs closed their borders—between January and mid-March—


  
Training in Tokelau, 16 March 2020. Photo credit: WHO DPS 
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the Team logged 60 deployments dedicating the equivalent of more than 600 days of staff time to provide 
tailored technical guidance. 


Early, swift actions to prepare and 


respond 


Procuring supplies with no regrets 


From the beginning, based on the “no 
regrets policy”, WHO and partners 
agreed not to waste time, and therefore 
purchased and ordered minimum 
necessary medical supplies including 
personal protective equipment (PPE), 
and sent these to all PICs in order to 
ensure a baseline level of preparedness. 


Provision of PPE was crucial support, which has been led by WHO and UNICEF based on a Memorandum 
of Understanding that allowed WHO to harness UNICEF's procurement mechanisms to procure with WHO 
budget. This was coupled with a regular review of regional and in-country PPE stockpiles in clinical and 
laboratory settings by the JIMT’s Operations Support and Logistics pillar. A logistics tracker was 
established to monitor the distribution and equipment that is in the pipeline. During Phase 1 over 368,109 
individual items of PPE and laboratory supplies were distributed to 16 PICs to ensure a minimum supply 
of equipment for the detection and management of cases and clusters and to keep health care workers 
and other first responders safe. 


Building capacity across the Pacific 


This swift and action-oriented approach was similarly applied to the deployment of staff to countries to 
directly support COVID-19 preparedness and response activities. Support was prioritized to strengthen 
preparedness for early case detection and isolation, effective contact tracing and quarantine, and 
adherence to case management and IPC protocols in the Pacific as this would greatly decrease the risk of 
sustained community transmission. To assess the current system readiness and capacity, WHO conducted 
rapid risk assessments related to case importation, sustained community transmission and the health 
system vulnerability. This was followed by technical support in adapting global guidelines to the local 
Pacific context by providing a package of Interim Operational information for PICs with specific guidance 
on case management protocols, infection prevention and control, appropriate use of PPE, and quarantine 
and isolation of contacts and cases. A tracker of country requests for technical support has shown a shift 
from risk communications in the beginning, to support around IPC, case management, and quarantine 
measures. 


WHO, together with DFAT, MFAT, SPC and UNICEF, delivered the second 


batch of GeneXpert cartridges to the Fijian Government. May 18, 2020. 


Photo credit: WHO DPS 
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Between January and June, the WHO Pacific Action Plan for Novel Coronavirus (COVID-19) Preparedness 
and Response estimated the initial budget to be about two million US dollars. This amount was quickly 
funded by partners, who also offered additional funding for the next phase. 


The Phase 1 Plan focused on preparedness, early detection of cases, quarantine measures and provided 
technical assistance to translating global guidelines to the Pacific local context. The Phase 2 Plan has been 
developed by JIMT (lead agencies: WHO, SPC, IOM, UNICEF, UNFPA) as a joint response plan subsequent 
to the Phase 1 Plan and it has a greater focus on mitigating impact of the pandemic and filling the gaps in 
country needs. A Pacific Humanitarian Plan (under the cluster system) was also developed and linked to 
the JIMT plan, since the JIMT is considered the de facto Health Cluster.  


Border closures and breakthroughs to provide support 


One of the challenges faced in providing support was the border closure measures taken by most PICs to 
limit importation of cases. These closures, while important in preventing or mitigating outbreaks in many 
PICs, have affected the deployment of technical assistance and slowed the distribution of supplies.  


Alternative ways to provide support have been sought through discussion within the JIMT and with 
regional partners. For example, as borders started closing in March 2020, the JIMT worked with the Pacific 
Island Forum Secretariat to support the establishment of the Pacific Humanitarian Pathway to enable 
essential transportation for COVID-19 responses across the Pacific. 


Strengthening local testing capacity 


Lack of testing capacity in the Pacific is one of the main challenges to respond to COVID-19. Only a few 
PICs have PCR testing capacity, and many countries still needed to send their testing samples to certain 
reference laboratories in other locations. Border closures mean that local testing capacity is increasingly 
critical. Agreements were made with reference laboratories in Australia, New Zealand and US CDC to 
facilitate transport and testing of COVID-19 suspected samples free of charge. Support was prioritized to 
increasing laboratory testing capacities and providing testing equipment and supplies  


At the same time, many countries began to plan for how they could develop their own PCR testing 
capacity, supported by development partners. However, in the interim, the JIMT recognizing the 
importance of in-country COVID-19 testing, considered benefits of point of care testing systems. Since 
PCR machines (Cepheid’s GeneXpert®) had previously been made available to all PICs for tuberculosis 
testing (except for Tokelau), it was agreed to provide COVID-19 GeneXpert cartridges to all the PICs, to 
allow every PIC to be able to do their own in-country testing.  


As the pandemic has continued, supplies of all testing materials for PICs has become more challenging to 
secure  and it has been critical for WHO and partners to emphasize the criticality of supporting PICs with 
testing supplies, particularly the GeneXpert cartridges given these are still the only in-country testing 
option for many PICs still (while they work on developing their lab capacity). “In this part of the world, 
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tests can be lifesavers,” said Dr Corinne Capuano, WHO Representative to the South Pacific and Director 
of Pacific Technical Support. 


Vaccines and global supply 


As the JIMT continues to work towards improving the 
reliability of supplies necessary for testing in PICs, 
there is a concern regarding future distribution of a 
potential COVID-19 vaccine through global supply 
systems when it becomes available. It is important for 
global decision makers to understand the unique 
challenges and the sensitivities in the Pacific as Small 
Island Developing States. Global decisions need to 
accommodate local specificities. The voice of the 
Pacific should be fully heard and understood. 


 


Socioeconomic impact and UN response framework 


While Pacific populations remain largely protected from infection, the indirect impacts of COVID-19 across 
the Pacific are significant. Pacific economies - heavily reliant on tourism and exports - have shrunk, 
impacting people’s lives and livelihoods. An estimated 140,000 Fijians have lost their job. There is a 
desperate need to find ways to support the Pacific, beyond support to its public health and clinical 
response.  


The UN framework for the immediate socio-economic response to COVID-19 can be a platform for WHO 
and partners to support countries. Pillar 1, Health First, has been led by WHO in close collaboration with 
the World Bank and other UN agencies and partners. WHO has participated in high-level policy 
roundtables with the World Bank, Asian Development Bank, UNRC, about reopening closed borders and 
resuming international flights. WHO enabled stakeholders to see and understand health systems as a 
crucial part of the bigger socioeconomic picture. There has been a recognition that it’s time to put on both 
a public health and an economic lens, realizing that COVID-19 is not only a public health crisis, but also a 
socioeconomic crisis that needs economic arguments. 


Delivery of essential health services 


Compared to the situation globally, disruption to the delivery of essential health services has been 
relatively small. However, repurposing health workers for COVID-19 preparedness and response has 
impacted health service delivery - and closure of borders has limited overseas medical referral (and 
country visits of medical teams) - which PICs rely heavily on for the provision of specialist services. In 
addition, some PICs have faced challenges delivering their immunization and other essential health 
services programmes as planned due to difficulties in logistics of receiving supplies of vaccines and 
medicines with the limited number of flights and cargo capacity.  


 
UNICEF dispatched tents to Fiji for the setup of fever 


clinics, 24 March 2020. Photo credit: WHO DPS 
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It is worth noting the innovative approaches some PICs have taken to ensure maintenance of essential 
health services, and even found opportunities to advocate and make the necessary changes in health care. 
For example, in Tuvalu there has been an uptake of utilization of primary care facilities by patients coming 
for routine NCD management, instead of visiting the main referral hospital, fearing of COVID-19 infection 
in a crowded space. This has further added to the momentum to strengthen primary health care. For NCDs 
- the biggest health burden in the Pacific, health care workers are encouraged to provide a longer-term 
prescription and treatment (e.g. for 3 months) in stable chronic patients to reduce the need for frequent 
appointments. 


Looking ahead with an eye on the socioeconomic impacts of the pandemic 


Despite the unique and complex situation in the Pacific, under the leadership of the WHO Representative 
to the South Pacific and Director of Pacific Technical Support, WHO has successfully established a strong 
coordinating mechanism with partners, providing contextualized technical support and ensuring a 
baseline level of preparedness across all PICs. While the importation of the virus is under control, the 
socioeconomic impact on the people’s lives is enormous, and DPS is taking this into consideration as it 
continues to support PIC preparedness for community transmission. 


[1] PICs are American Samoa, Cook Islands, Federated States of Micronesia (FSM), Fiji, French Polynesia, 
Guam, Kiribati, Marshall Islands (Republic of the), New Caledonia, Nauru, Niue, Northern Mariana Islands 
(Commonwealth of), Palau, Pitcairn Island, Samoa, Solomon Islands, Tokelau, Tonga, Tuvalu, Vanuatu, 
Wallis and Futuna  


[2] International Organization for Migration (IOM), Office of the UN Resident Coordinator (RCO), United 
Nations Children’s Fund (UNICEF), United Nations Development Programme (UNDP), United Nations 
Entity for Gender Equality and the Empowerment of Women (UN-Women), United Nations Office for the 
Coordination of Humanitarian Affairs (OCHA), United Nations Population Fund (UNFPA), World Food 
Programme (WFP), Asian Development Bank (ADB), Australian Department of Foreign Affairs and Trade 
(DFAT), International Federation of the Red Cross and Red Crescent Societies (IFRC), New Zealand Ministry 
of Foreign Affairs and Trade (MFAT), Pacific Community (SPC), Pacific Islands Forum Secretariat (PIFS), 
Pacific Islands Health Officers’ Association (PIHOA), United States Agency for International Development 
(USAID), US Centers for Disease Control and Prevention (CDC), US Embassy in Suva and the World Bank 


Click to follow @WHO Division of Pacific Technical Support 


 


 


WHO Website for Division of Pacific Technical Support  
 


E-mail: wprocom@who.int 
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MORE WHO COUNTRY STORIES IN JULY 
 


African Region  
 


Burkina Faso:  


• Influencers, bloggers and activists are involved in ‘infodemic’ management, as a response to 


Covid-19. Fifteen leaders of social networks were oriented and exchanged with the national 
response coordinator on the progress of the care of people infected with the disease; and 
exchanged with members of Communication Commission on risks and community engagement, 
in particular managing rumours and messages related to the current priority orientations of the 
response. (7 July 2020)  


• Tackling COVID-19 fear and stigma: Providing the right information about COVID-19, addressing 
misinformation and rumours, as well as building trust with communities, are critical in 
addressing stigma. In addition, communicating with empathy to patients of COVID-19 is as 
important as engaging with community, religious leaders and other influencers to relay the right 
information and help reduce fear and how people perceive those who are ill with the virus. (23 
July 2020) 


Cameroon: WHO hands over 183 oxygen concentrators, other supplies to the Ministry of Public 


Health, worth $130,000. (6 July 2020)  


Chad: Despite COVID 19, vaccination continues at all costs despite all necessary restrictions, to reduce 
maternal and infant mortality in health centers, with the support of WHO, while avoiding contamination 
and the spread of the virus. (30 July 2020)  


Congo: Strengthening COVID-19 response through capacity building through WHO’s multi-dimensional 
support, both strategically and operationally, at all levels of pandemic management. (1 July 2020) 


Ethiopia:  


• Using experiences from polio in the COVID-19 response: As critical staff in the Response to the 
COVID-19 Pandemic, Berhane Beyene, despite the UN Circular information on the AWW 
(Alternative Ways of Working) and the “stay home” announcement from the government, works 
nonstop, including weekends, and not even getting enough sleep since the declaration of 
COVID-19 pandemic. (23 July 2020) 


• 15 million children vaccinated against measles despite COVID-19 challenges (27 July 2020)  


Ghana: Striving to keep health worker infections at bay: Health worker safety is a critical component in 
the COVID-19 response. Drawing on more than 10 years of nursing experience, the quality and safety 
manager ensures that measures to curb infection are strictly observed. (Human-interest interview, 23 
July 2020) 


Guinea-Bissau:  
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• EU supports national response to COVID-19 with €230,000, including two batches of medical 
equipment and materials for the COVID-19 Pandemic Response Support Project in the Reference 
Health Structures (PAR COVID), and the Integrated Program for the Reduction of Maternal and 
Child Mortality (PIMI). This batch of materials is part of the EU's response to the call by the 
Emergency Health Operations Center, to implement the contingency plan and support for crisis 
management, with an extra contribution of €1.3m for the WHO. (8 July 2020)  


• EU sends medical supplies, equipment to support national response to COVID-19  (27 July 
2020)  


Kenya: Communities taking the lead in curbing COVID-19 spread. Feature story on Julius Oloiboni, a 
Maasai elder, and the 30 members of his community periodically move with their cattle between 
Nairobi and Kajiado counties for grazing. (2 July 2020) 


Niger: WHO supports Government’s implementation of Chimio Prevention of Seasonal Malaria (SPC) 


campaign. Officially launched on July 13, the 2020 edition of the seasonal malaria chemo-prevention 
campaign coupled with screening for malnutrition, is part of the fight against malaria, which remains 
one of the main health concerns for the country. (19 July 2020) 


Nigeria:  


• Tackling mental health during isolation is essential to full recovery. “When I tested positive to 
COVID-19, I was evacuated to an isolation facility with minimum contact with other infected 
persons and none with people from outside. Being in isolation was really one of my lowest 
points as I began feeling depressed and worried about my situation. Fortunately, the 
psychosocial support provided by the WHO Stress Counsellor went a long way in helping me 
cope with the situation. –Dr Korir Charles, a WHO Nigeria staff who recovered from COVID-19. 
(7 July 2020)  


• WHO supports Anambra State to boost COVID-19 testing capacity, trains cohort of health 


workers (7 July 2020)  
• Health Minister to new WHO Representative: ‘Nigeria is behind WHO’ (10 July 2020)  


Rwanda 


• Using Drones in community awareness for COVID-19 the response. As drones were used to spread 
messages, they were also equipped with cameras. Recorded footage allowed law enforcement 
officers and local authorities to closely monitor areas needing of any intervention or evacuation that 
would normally take longer to identify and organize. (20 July 2020) 


• National Incident Management System convenes health donors conference to address the health 
needs and livelihood of nearly 5 million people. The conference aimed to review the ongoing 
response, identify multi-sectoral solutions, and broaden partnerships to effectively respond and 
control the spread of COVID-19 as well as develop an Action Plan for the next six months. (20 July 
2020) 


• COVID-19: A country’s response 
• Robots used in the fight against COVID-19 to minimise contact time with confirmed cases and 


reduce the risk of contamination of health professionals in COVID-19 treatment centres. At Gatenga 
and Kanyinya treatment centres in Kigali City, visits by medical staff to patients went from 3-4 to 2 
per day since May 2020. The 5 human-size robots are programmed to perform temperature 


2A.4_Covid_context


SAGE October 2020 meeting



https://www.afro.who.int/pt/news/uniao-europeia-apoia-resposta-nacional-ao-covid-19-na-guine-bissau?country=33&name=Guinea-Bissau

https://www.afro.who.int/pt/news/uniao-europeia-envia-material-e-eqcuipamento-medico-para-apoiar-resposta-nacional-ao-covid-19?country=33&name=Guinea-Bissau

https://www.afro.who.int/news/kenyan-communities-taking-lead-curbing-covid-19-spread

https://www.afro.who.int/fr/news/continuite-des-services-de-sante-en-contexte-de-covid19-loms-accompagne-le-gouvernement-du?country=840&name=Niger

https://www.afro.who.int/fr/news/continuite-des-services-de-sante-en-contexte-de-covid19-loms-accompagne-le-gouvernement-du?country=840&name=Niger

https://www.afro.who.int/news/covid-19-tackling-mental-health-during-isolation-essential-full-recovery

https://www.afro.who.int/news/who-supports-anambra-state-boost-covid-19-testing-capacity-trains-cohort-health-workers

https://www.afro.who.int/news/who-supports-anambra-state-boost-covid-19-testing-capacity-trains-cohort-health-workers

https://www.afro.who.int/news/minister-foreign-affairs-receives-new-country-representative-says-nigeria-behind-who

https://www.afro.who.int/news/covid-19-response-rwanda-use-drones-community-awareness

https://www.afro.who.int/news/national-incident-management-system-convenes-health-donors-conference-six-months-emergency

https://www.afro.who.int/news/covid-19-rwanda-countrys-response

https://www.afro.who.int/news/robots-use-rwanda-fight-against-covid-19





COVID-19: WHO’s Action in Countries | July 2020 
 


77 
 


screening, take readings of vitals, deliver video messages and detect people not wearing masks then 
instruct them to wear masks properly. (31 July 2020) 
 


São Tomé and Príncipe: WHO supports strengthening of national response against COVID-19 with the 
certification of Laminar Flow Chamber of National Reference Laboratory. Operationalization of these 
chambers will allow the multiplication of the PCR tests that until now were done in a limited way. The 
laboratory will now be in a position to multiply its ability to carry out the tests in the framework of the 
Covid-19 diagnosis, and beyond. (20 July 2020) 


Sierra Leone:  


• Ready to reopen airport to passenger flights. The reopening is part of the recent actions taken by 
authorities to ease some of the restrictions instituted as part of the COVID-19 response. Schools are 
now partially opened, and bans have been lifted on inter-district travel and places of worship but 
with requirements to observe preventive measures. (21 July 2020) 


• WHO strengthens partnership with GIZ to scale up COVID-19 testing, with a grant of €500,000 from 
the German Technical Cooperation (GIZ) to increase testing capacity from 500 up to 1000 tests per 
day in Sierra Leone. WHO facilitated the timely procurement and supply of the consumables and 
equipment for coronavirus testing including PCR tests which are the gold standard, viral isolation 
kits, and viral transport media with swabs. (25 July 2020) 


South Africa: Hospital thinks outside the box to boost COVID-19 testing (20 July 2020) 


South Sudan: 


• WHO and UK hand over 160 oxygen concentrators to support the Ministry of Health in the 


fight against COVID-19 (3 July 2020) 
• Amidst COVID-19 pandemic, WHO and partners vaccinated 94 019 children aged 6 to 59 


months against measles. WHO, UNICEF and other partners have vaccinated over 94 019 
children aged 6 to 59 months against measles in Aweil East County, Northern Bahr el Ghazal 
State to interrupt the transmission. The twelve-day campaign from 22 June to 3 July 2020 was 
organized and led by the Health Ministry used facility-based services to reach all eligible children 
no matter where they live. (9 July 2020)  


• With EU support, WHO trained health workers to enhance standard infection prevention and 


control practices in laboratories and reduce the risk of COVID-19 infection and other infectious 
diseases. The training emphasised imparting competencies on universal precautions and safe 
handling, segregation, disinfection and disposal of infectious and hazardous laboratory waste. 
The trainees were also oriented on the current WHO IPC guidelines for managing COVID-19 
samples in the laboratory. (29 July 2020)  


Zambia: WHO donates equipment and transport facilities to help curb the spread of COVID-19, 
including 200 foot-operated hand washing equipment for use in health care facilities, integrated video 
and tele-conferencing equipment to for the Emergency Operations Centre (EOC), and 4 motor bikes for 
disease surveillance in Lavushimanda, a rural district in Muchinga province which has challenges with 
road infrastructure due to difficult terrain. (8 July 2020)  


2A.4_Covid_context


SAGE October 2020 meeting



https://www.afro.who.int/pt/news/sao-tome-e-principe-reforca-resposta-nacional-contra-covid-19-certificando-camara-do?country=845&name=Sao%20Tome%20and%20Principe

https://www.afro.who.int/news/sierra-leone-ready-reopen-airport-passenger-flights

https://www.afro.who.int/news/who-strengthens-partnership-giz-scale-covid-19-testing-sierra-leone

https://www.who.int/news-room/feature-stories/detail/south-african-hospital-thinks-outside-the-box-to-boost-covid-19-testing

https://www.afro.who.int/news/who-and-uk-hand-over-160-oxygen-concentrators-support-ministry-health-fight-against-covid-19

https://www.afro.who.int/news/who-and-uk-hand-over-160-oxygen-concentrators-support-ministry-health-fight-against-covid-19

https://www.afro.who.int/news/amidst-coronavirus-pandemic-who-and-partners-vaccinated-94-019-children-aged-6-59-months

https://www.afro.who.int/news/amidst-coronavirus-pandemic-who-and-partners-vaccinated-94-019-children-aged-6-59-months

https://www.afro.who.int/news/eu-support-who-enhances-standard-infection-prevention-and-control-practices-laboratories

https://www.afro.who.int/news/eu-support-who-enhances-standard-infection-prevention-and-control-practices-laboratories

https://www.afro.who.int/news/who-donates-equipment-and-transport-facilities-moh-its-continued-effort-help-country-curb





COVID-19: WHO’s Action in Countries | July 2020 
 


78 
 


Region of the Americas 
 


Argentina:  


• Journal of Public Health presents COVID-19 special supplement (24 July 2020) 
• PAHO facilitated an online meeting between the Ministry of Health and South African officials to 


exchange experiences and lessons learned regarding the measures implemented for COVID-19. 
Argentina presented the situation in the country and the strategy that is carried out in the 
Strategic Testing Device for Coronavirus in the Territory of Argentina (DETeCTAr), operating in 
neighborhoods of Buenos Aires to achieve early detection and adequate isolation of cases in 
specific areas 


• There is no economy without health (29 July 2020)  


Belize:  


• EU reallocates €500,000 to PAHO for COVID-19 Emergency Response to enhance national 
laboratory network diagnostic capacity including testing kits, equipment and supplies, and 
providing training on their use; enhance IPC with a focus on medical waste management for 
COVID-19 including purchasing of two autoclaves for Southern Regional Hospital and Corozal 
Polyclinic; and improve integrated healthcare at the community level through outreach services 
by providing health monitoring equipment, PPEs and other supplies. (2 July 2020) 


• UK, Canada and WHO donate over $271,135 of PPEs for COVID-19 response that will primarily 
support infection prevention and control for healthcare personnel throughout the country. (6 
July 2020)  


Bolivia:  


• Japan donated medical equipment as part of a larger contribution of $2.7 million for the 
response to COVID-19. The medical equipment are intended for third-level hospitals and 
implementing the technical assistance with the support of PAHO. (3 July 2020)  


• Korean International Cooperation Agency donates 5,000 PCR laboratory kits for the diagnosis 


of COVID-19 to ensure that light, moderate and severe patients receive timely and 
comprehensive care including laboratory diagnosis and isolation. The donation included 5,000 
complete kits of PCR laboratory supplies. (20 July 2020) 


Brazil: Post Office launches stamps on COVID-19 in partnership with PAHO, in honour of the work to 
combat the pandemic of COVID-19, and highlights the recommendations to stay healthy, such as: hand 
and personal hygiene (such as cell phones), staying at home if possible, avoiding crowds and physical 
contact, keeping the rooms airy and not sharing personal objects (such as dishes) and cutlery) or self-
medication. They also highlight the importance of science and technology, especially in the pandemic. 
Because it is a new virus, human beings have no natural immunity to protect themselves. For this 
reason, scientific research is essential for the development of a vaccine against COVID-19 and the 
identification or creation of effective drugs to treat patients and save lives. (8 July 2020)  


Colombia:  
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• Communication is a vital tool to save lives in the midst of the pandemic with the program 
'Prevention and Action' that was rated as successful by the deputy director of PAHO. The 
programme offers recommendations for citizens to adopt protective behaviors and highlights 
the efforts in the matter of communication, developed by local authorities, mayors and 
governors and they seek that citizens are responsible when it comes to protecting themselves 
and others, through measures such as physical distancing, the use of face masks, frequent hand 
washing, among others. (9 July 2020)  


• Leaving no one behind in the fight against COVID-19. In a case study as of June 2020, published 
by WHO, Colombia’s response to COVID-19 “demonstrates how a coordinated and science-
based response saves lives." (21 July 2020) 


• Ensuring vaccines against COVID-19. There are currently more than 200 experimental vaccines 
in development to prevent COVID-19; out of which, 24 are being evaluated in humans and five 
have begun evaluation in Phase III trials. (24 July 2020) 


Costa Rica:  


• WHO and partners develop official projection models for decision-making in the COVID-19 


national response. The Ministry of Health presented the comparison of two scenarios: one 
without compliance with sanitary measures by the population and the other assuming that 
people follow the recommendations issued by the authorities. (9 July 2020)  


• PAHO and Government organized a discussion on integrating women's mental health within 


the framework of COVID-19, by significantly increasing investment in this field, which was the 
central focus of the high-level dialogue in the framework of the conversation “Mental health in 
the midst of the COVID-19 pandemic: a priority for human rights of women.” (20 July 2020) 


Dominica: WHO donated a vehicle to support the Surveillance programme through strengthening of its 
contact tracing capabilities, early detection, screening, follow up and management of COVID-19 cases. (2 
July 2020)  


Dominican Republic:  


• PAHO donates supplies and equipment to be distributed to first-level care centers with funds 
from the USAID, to the National Health Service (SNS). The donated supplies consisted of 10 
portable 650-liter oxygen cylinders, a manometer, a cannula and a removable regulator, which 
will be delivered to the Santo Socorro Hospital in Santo Domingo; 400 Contec strip boxes, 400 
lancet boxes, 199 pulse oximeters and 173 digital sphygmomanometers; and 200 kits, each 
consisting of 1 thermometer, 1 sphygmomanometer, 1 oximeter and 1 glucometer. (9 July 
2020)  


• PAHO continues its fight to eliminate malaria amid the COVID-19 pandemic. As the COVID-19 
pandemic has relevant effects on malaria elimination actions, such as changes in health 
networks, reduction of malaria personnel due to dedication to activities related to COVID-19 
and reduction in seeking care for suspected malaria due to the actions imposed in the 
framework of the pandemic. (8 July 2020)  


Ecuador: New Zealand and PAHO/WHO support COVID-19 response in the Galapagos. Activities 
framed in this project have contributed to the transmission prevention and control measures of COVID-
19, by strengthening the response capacities of the health sector for case management, prevention and 
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control of infections, multisectoral coordination and the intensification of epidemiological surveillance 
actions in that province. (24 July 2020) 


Guatemala:  


• First virtual forum “Breastfeeding and COVID-19 (3 July 2020) 
• Guatemala: Japan donates $243,500 to support the efforts of the Ministry of Public Health and 


Social Assistance (MSPAS), as part of the emergency COVID-19 response. (6 July 2020)  
• WHO donates protection supplies for the country's health personnel including 25,600 products 


including disposable gowns, monogapes, N95 masks, latex gloves, surgical masks, and 
bioinfectious waste bags for the staff of 29 Health Areas of the country. This is one of seven 
donations that PAHO / WHO has made to Guatemala of protection supplies for health personnel 
since the pandemic began. (24 July 2020) 


• Health personnel trained on the management of dead bodies in the context of COVID-19 (27 
July 2020) 


Jamaica: 


• Training in Gender Based Violence for COVID 19 Helpline responders. Since February 2020, the 
MOHW established a COVID 19 hotline that is currently manned by volunteers and fields 
thousands of calls from persons seeking information and guidance on matters relating to COVID-
19. (6 July 2020)  


• HIV medication maintained through PAHO partnership: PAHO, through country partnership 
agreements and the regional Strategic Fund, facilitated a loan of one ARV from Panama and a 
donation of one ARV from Brazil to cover lengthy delays in procuring the drug in Jamaica due to 
the COVID-19 pandemic. (21 July 2020) 


• School mental health literacy training to address COVID-related mental health issues. In 
collaboration with the Ministry of Health and Wellness and the Ministry of Education Youth and 
Information, PAHO trained a cohort of trainers in mental health literacy (MHL) to address the 
expected increase in metal health needs of secondary aged school children due to the current 
COVID-19 pandemic across Jamaica. (21 July 2020) 
 


Paraguay: COVID-19 drives a new normal in emergency services, reinforcing essential capabilities to 
follow operations. Ambulances, pediatric and adult units, must be in operational condition for 24 hours. 
(20 July 2020) 


Peru: Delivery of essential supplies will allow 251 thousand molecular tests (2 July 2020) 


Uruguay: PAHO donates new equipment and medical supplies  to improve the infrastructure in the 
area of epidemiological surveillance, and follow the tests with a tutorial on the epidemiological follow-
ups. (23 July 2020) 


Venezuela: PAHO works with the Ministry of Health and the National Assembly and welcomes the 
transfer of $10 million that will continue progress in the COVID-19 response, particularly in critical 
actions such as protecting health personnel, implementing measures to reduce transmission and 
strengthen care in the most affected states; and the detection of active cases through laboratory 
diagnosis; timely and adequate treatment of confirmed cases; supervised isolation of symptomatic cases 
and quarantine of contacts; protection of health workers; infection prevention and control actions in 
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health facilities; epidemiological surveillance, information analysis and situation reports; and risk 
communication. (29 July 2020)  


 


Eastern Mediterranean Region  
 


Afghanistan: WHO delivered essential COVID-19 medical supplies and equipment to the Central 
Medical Store of the Ministry of Public Health. The shipment worth $1.6 million included 9.5 tons of 
PPEs (gloves, gowns, surgical masks, face shields, goggles), 10 PCR machines, 100 oxygen concentrator 
machines, 100 stretchers, 319 RNA extraction kits, micropippets, pippet tip filters, biosafety cabinet and 
other critical items. (5 July 2020)  


Iraq:  


• WHO addresses the shortfall in oxygen supplies by securing 300 oxygen concentrators for Iraqi 
hospitals, airlifted from WHO's warehouses in the UAE. The concentrators came when case 
management hospitals are suffering from severe shortage in oxygen supplies, greatly needed to 
treat COVID-19 moderate and severe cases with respiratory difficulties. (2 July 2020) 


• WHO mobile clinics serving the vulnerable in Mosul amid COVID-19 outbreak. First deployed in 
the Mosul crisis of 2014, a network of WHO-supported mobile medical clinics is again delivering 
first-line health care services to contain the spread of COVID-19 in remote and conflict-affected 
areas. (20 July 2020) 


• Awareness-raising campaign targets more than 6 million people in Baghdad (28 July 2020)  


Iran:  


• WHO helps strengthen Iran's influenza response through a delivery of necessary supplies. (2 
July 2020) 


• Through Japan and Kuwait support, WHO delivers 16 CT scanners for COVID-19 response, 
worth more than US$ 4 million, as a key component of clinical diagnosis of patients. Recently, 
WHO also equipped the country's COVID-19 hospitals with arterial-blood gas (ABG) analyzers for 
the assessment and monitoring of critically ill patients. Seventy (70) ABG analyzers with the 
consumables have been procured and delivered, also with the support from Japan. (21 July 
2020) 


Jordan: WHO welcomes Kuwait's generous donation to support COVID-19 response through a series of 
training workshops to build the capacity of health workers at points of entry to scale up preparedness 
and response operations for COVID-19. Over the course of 10 days, more than 120 participants from 7 
points of entry were trained on active case-finding through use of electronic surveillance tools to report 
COVID-19 suspected cases. (6 July 2020) 


Lebanon:  


• How to fight the COVID-19 infodemic (6 July 2020)  
• Mode of COVID-19 transmission: what we do and do not know 


• Normalizing physical distancing: how COVID-19 changes cultural norms (27 July 2020)
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Pakistan: Essential polio vaccination campaigns resume under strict COVID-19 prevention measures (20 
July 2020) 


Somalia:  


• UN Envoy calls for continuing support for Somalia’s ongoing response to COVID-19 and praises 
frontline health workers. (2 July 2020)  


• Confronting outbreaks during COVID-19. Since the first COVID-19 case was diagnosed on 16 March 
2020, the polio programme has fought the pandemic from the ground up, with no other health 
programme having comparable expertise to serve the population during the COVID-19 outbreak. 
During their time in the programme, the polio team was well-placed and well trained to respond to 
COVID-19. (22 July 2020) 


• Children missing out on routine vaccinations amid COVID-19 fears  (29 July 2020)  


Syria: Redefining global care: Duty, service and choices made in the time of COVID-19. A feature story on 


WHO’s Representative to Syria, Dr Akjemal Magtymova (1 July 2020) 


Tunisia: $5 million received from Kuwait Government for COVID-19 response through WHO, to support the 
National Observatory for New and Emerging Diseases (ONMNE), the Directorate of Basic Health Care (DSSB), 
and the unit biological laboratories (ULB); through technical expertise and equipment. WHO in Tunisia has 
also financed the preparation of 10 health structures through the development and acquisition of personal 
protective equipment for health professionals, such as protective masks, remote thermometers, and 
surveillance monitors. 


Yemen 


• Health care workers face a double battle – COVID-19 in a conflict zone (2 July 2020) 
• Japan joins forces with WHO to strengthen mental health care system in Yemen through a new 


$3 million contribution to give mental health and psychosocial support a fresh boost of support in 
health facilities. The continuous support of the Government of Japan plays a critical role in 
supporting WHO’s humanitarian response in Yemen, with donations amounting to more than 
$11.5 million between 2015 and 2020. (2 July 2020) 


• WHO, UNICEF confirm polio vaccines are safe and have not expired (29 July 2020)  
 


European Region 
 


Italy: WHO helps reshape hospitals as COVID-19 eases its grip. In a COVID-19 world, many hospitals need to 
rethink how they use their space. Italy is one of the first countries making adjustments as outpatient clinics 
and non-emergency services reopen. Hospitals that were built in the 1950s or 1960s were conceived to 
respond to certain population needs, for example, to cope with diseases like tuberculosis. They then had to 
adjust to cope with chronic conditions and increased population sizes. (21 July 2020)  


Kazakhstan: Altynai Karakhoishiyeva: helping women give birth during COVID-19 pandemic (21 July 2020) 


Poland: Polish doctor recovers from severe COVID-19 through rehabilitation (13 July 2020) 
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Tajikistan: Russian experts to support COVID-19 laboratory capacity with a team of 7 diagnostics experts to 
support the implementation and strengthening of the national COVID-19 laboratory upscaling action plan. 
(31 July 2020)  


Turkey: Regional Director for Europe signs agreement with Turkey for new centre of excellence, to provide 
technical and operational expertise in the area and help strengthen the capacities of Member States in the 
Region to be prepared and equipped to respond to humanitarian and health emergencies such as COVID-19. 
(22 July 2020) 


Turkmenistan: WHO urges: activate critical measures to prepare for COVID-19 outbreak (28 July 2020)  


 


South-East Asia Region  
 


India 


• Community drug distribution at doorsteps: Essential health services decentralized. With COVID-
19 impacting health services significantly, the continuum of care for non-communicable diseases 
(NCDs) has been significantly affected as most of these patients are unable to access routine 
health services. (22 July 2020) 


• Responding to COVID-19 - Learnings from Kerala: The state government’s prompt response can 
be attributed to its experience and investment made in emergency preparedness and outbreak 
during Kerala floods in 2018 and especially, the NIPAH outbreak in 2019. The state used innovative 
approaches and its experience in disaster management planning came in handy to quickly deploy 
resources and put up a timely and comprehensive response in collaboration with key 
stakeholders. Active surveillance, setting up of district control rooms for monitoring, capacity-
building of frontline health workers, risk communication and strong community engagement, and 
addressing the psychosocial needs of the vulnerable population are some of the key strategic 
interventions implemented by the state government that kept the disease in control. (2 July 2020) 


• Early case detection, vector control and strong community engagement are keys to eliminating 
Kala-azar, which is a vector-borne disease associated with poverty, is transmitted by sandflies. It is 
highly fatal if left untreated in over 95% of cases. Approximately 130 million people are at risk of 
infection in highly endemic 54 districts across four states of Bihar, Jharkhand, West Bengal and 
Uttar Pradesh. With the rapid emergence and spread of COVID-19, IRS (indoor residual spraying) 
activities were called off in many states in the last week of March due to sudden national 
lockdown. Lack of work forced millions of migrant workers to leave cities and return to their home 
villages. Migrant workers are at-most risk, especially in endemic states. The only way to mitigate 
risk is to sustain essential services such as early case detection, treatment and follow-up, vector 
control measures, and community sensitization. (1 July 2020) 


 
Indonesia:  


• WHO and Ministry of Health distribute COVID-19 test kits to enhance case detection, including 2 
178 real-time fluorescent RT-PCR (polymerase chain reaction test) kits, 126 nucleic acid extraction 
kits and 1 815 disposable sampling kits was passed to the National Institute of Health and 
Research Development (NIHRD). These kits can conduct around 108 900 tests, distributed to 
laboratories across the country that are part of the national COVID-19 lab network. (7 July 2020 
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• WHO has been supporting the Ministry of Health to host webinars on medical waste 


management during the COVID-19 pandemic, which continues to have an impact on the country’s 
healthcare system and waste management system with increased volumes of discarded materials 
from health protection activities, medical diagnosis, treatment and research. Safe and efficient 
disposal of medical waste is critical component of a comprehensive response effort. (21 July 2020) 


• With WHO support, stakeholders review Operational Response Plan COVID-19 to gather inputs 
from across multiple sectors on the various COVID-19 response activities, identified gaps and 
proposed solutions to challenges. The contributions will be used to evaluate and improve the 
COVID-19 health sector response plan, aligning it with the WHO Strategic Preparedness and 
Response Plan for COVID-19. The outcomes from the review meeting will be used to feed into the 
broader multi-sector response plan developed by the COVID-19 Task Force. (27 July 2020)  


Maldives: WHO software helps in tracing COVID-19 patients and their contacts (3 July 2020)  


Sri Lanka: Developing training modules for healthcare workers on COVID-19 IPC. In the absence of a 
vaccine, adopting infection prevention and control measures is the only effective way to interrupt the 
transmission of COVID-19. (23 July 2020) 


Thailand controlling spread of COVID-19 along important trading border with Cambodia (30 June 2020)  


Timor-Leste: Swift action prevents community transmission of COVID-19 through flexible funding and 
programming that enabled WHO to quickly respond to priorities identified by the government. This agility 
and a bottom-up approach has had a major impact. (23 July 2020) 


 


Western Pacific Region 
 


Brunei Darussalam conducted a review under the IHR (2005), along with international experts, to enhance 


core capacities to prevent and respond to public health emergencies either from disease outbreaks, and 
other hazards including from chemical, radiation and natural hazards. (6 July 2020)  


Federated States of Micronesia: Empowering local communities to prepare for the pandemic. Community 
based planning of public health interventions has been ongoing since 2017, and now this unique platform is 
being leveraged to discuss community-based approaches to preventing COVID-19. (21 July 2020) 


Korea (Republic of) Video: People of the Western Pacific: Gunhee Lee, Republic of Korea (15 July 2020)  


Laos PDR:  


• Monks and health officials work together to keep communities safe from COVID-19. Chief Monks 
who lead temples in Vientiane met with health officials to discuss community level action to prevent 
COVID-19 and combat fear, stigma and discrimination outbreaks can bring. (24 July 2020) 


• Working with communities to ensure early detection of potential outbreaks of COVID-19. Main 
lines of defence against COVID-19 have been limiting the number entering the country, mandatory 
quarantine and tests for those people who enter, and testing anyone hospitalised with severe 
pneumonia or breathing difficulties for COVID-19. With support from WHO, has conducted tens of 
thousands of laboratory tests for COVID-19 since the start of the pandemic. (28 July 2020)  
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https://www.youtube.com/watch?v=6lt-1zYlZ-Y

https://www.who.int/laos/news/detail/24-07-2020-monks-and-health-officials-work-together-to-keep-communities-safe-from-covid-19

https://www.who.int/laos/news/detail/28-07-2020-stop-the-fire-where-it-starts-working-with-communities-to-ensure-early-detection-of-potential-outbreaks-of-covid-19
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Philippines:  


• DOH, WHO, and UNICEF resume polio campaign since suspension due to COVID-19. The Sabayang 
Patak Kontra Polio campaign seeks to combat the poliovirus outbreak in the country after shortly 
put on hold because of the COVID-19 pandemic. The next phase of the campaign in the whole of 
Mindanao started on 20 July and will last until 2 August 2020 for children under 5 years old. Children 
under 10 years old in selected areas in Mindanao will also receive polio drops. (20 July 2020) 


• Field visit to Baguio City and Benguet Province: Models for contact tracing and response. (29 July 
2020)  


• Fighting Hepatitis during the COVID-19 Pandemic (29 July 2020)  
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WHO SAGE values framework for the allocation and 
prioritization of COVID-19 vaccination 
14 September 2020 


Executive Summary 
This Values Framework offers guidance globally on the allocation of COVID-19 vaccines between countries, and to offer guidance 
nationally on the prioritization of groups for vaccination within countries while supply is limited. The Framework is intended to be 
helpful to policy makers and expert advisors at the global, regional and national level as they make allocation and prioritization 
decisions about COVID-19 vaccines. This document has been endorsed by the Strategic Advisory Group of Experts on 
Immunization (SAGE). 


The Framework articulates the overall goal of COVID-19 vaccine deployment, provides six core principles that should guide 
distribution and twelve objectives that further specify the six principles (Table 1). To provide recommendations for allocating 
vaccines between countries and prioritizing groups for vaccination within each country, the Values Framework needs to be 
complemented with information about specific characteristics of available vaccine or vaccines, the benefit-risk assessment for 
different population groups, the amount and pace of vaccine supply, and the current state of the epidemiology, clinical management, 
and economic and social impact of the pandemic. Hence, the final vaccination strategy will be defined by the characteristics of 
vaccine products as they become available.  


SAGE is currently engaged in the process of applying the Values Framework to emerging evidence on specific vaccines, and the 
evolving epidemiology and economic impact of the pandemic. The first stage of this process was the identification of populations 
and sub-populations which would be appropriate target groups for prioritization under the various values-based objectives in the 
Framework (Table 2), before data on Phase 3 vaccine performance are not yet available. Specific priority group recommendations 
for specific vaccines will be made as vaccine products become authorized for use; initial vaccine specific policy recommendations 
are expected in the final quarter of 2020 or early 2021, depending on timing of and findings from phase 3 vaccine trials.  


The Framework also complements the principles on equitable access and fair allocation of COVID-19 health products developed 
for the ACT Accelerator COVAX facility.
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Framework Goals and Principles at a Glance 
Overarching goal 


COVID-19 vaccines must be a global public good. The overarching goal is for COVID-19 vaccines to contribute significantly to 
the equitable protection and promotion of human well-being among all people of the world. 


 


Principles 


Human Well-Being 


Protect and promote human well-being including health, social and economic security, human rights and civil liberties, and child 
development. 


 


Equal Respect 


Recognize and treat all human beings as having equal moral status and their interests as deserving of equal moral consideration. 


 


Global Equity 


Ensure equity in vaccine access and benefit globally among people living in all countries, particularly those living in low-and 
middle-income countries. 


 


National Equity 


Ensure equity in vaccine access and benefit within countries for groups experiencing greater burdens from the COVID-19 pandemic.  


 


Reciprocity  


Honor obligations of reciprocity to those individuals and groups within countries who bear significant additional risks and burdens 
of COVID-19 response for the benefit of society. 


 


Legitimacy  


Make global decisions about vaccine allocation and national decisions about vaccine prioritization through transparent processes 
that are based on shared values, best available scientific evidence, and appropriate representation and input by affected parties. 
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Introduction 
While there has been unprecedented progress in developing a vaccine against COVID-19, supplies of the first vaccine (or vaccines) 
to be authorized will be limited in the short to medium term. This Values Framework is intended to offer guidance globally on the 
allocation of COVID-19 vaccines between countries, and to offer guidance nationally on the prioritization of groups for vaccination 
within countries; particularly while supply is limited. It also complements the principles on equitable access and fair allocation of 
COVID-19 health products developed for the ACT Accelerator COVAX facility. 


The Framework has been developed to provide a values foundation for SAGE recommendations on priority target groups for specific 
COVID-19 vaccines at different stages of supply availability. The intention is for the Framework to be a helpful tool to policy 
makers and expert advisors at the global, regional and national level as they make allocation and prioritization decisions about 
COVID-19 vaccines. In addition, the Framework is intended to be useful to all stakeholders, including community and advocacy 
groups, the general public, health professionals and other civil society organizations as they contribute to decisions about how 
limited supplies of COVID-19 vaccines should be deployed for optimal impact. The Framework is designed to address only ethical 
issues relating to the allocation and prioritization of COVID-19 vaccines. Other ethical issues related to COVID-19 vaccines, for 
example, vaccine trial design and the regulatory process, are outside of its scope.  


The Framework articulates the overall goal of COVID-19 vaccine deployment, provides six core principles that should guide 
distribution and twelve objectives that further specify the six principles (Table 1). To provide recommendations for allocating 
vaccines between countries and prioritizing various groups within each country, the Values Framework needs to be complemented 
with information about specific characteristics of available vaccine or vaccines, the benefit-risk assessment for different population 
sub-groups, the amount and pace of vaccine supply, and the current state of the epidemiology, clinical management, public health 
response, and economic and social impact of the pandemic.  


This document has been prepared by the SAGE Working Group on COVID-19 vaccination, and reviewed and endorsed by SAGE 
at an extra-ordinary plenary meeting of 26 August 2020. 


SAGE is currently engaged in the process of applying the Values Framework to emerging evidence on specific vaccines, and the 
evolving epidemiology and economic impact of the pandemic. These assessments will be continuously updated as data become 
available. The first stage of the process in utilizing the Framework, now completed, was the identification of candidate priority 
groups for vaccination that, in an abstract scenario for a vaccine and based on current knowledge, are appropriate candidates for 
prioritization under the different values-based objectives in the Framework, shown in the “Values to Priority Groups” section below 
(Table 2). One benefit of this step is that it allows policy makers to identify the evidence and modeling questions that need to be 
answered while data are being collected about specific vaccine candidates. Another is that the values- based justification for different 
candidate priority groups is now explicitly displayed to guide decision-making.  


SAGE will make specific priority group recommendations for specific vaccines as they become authorized for use; initial 
recommendations are expected in the final quarter of 2020 or early 2021.  
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Table 1. Values Framework 


Goal 
Statement
  


COVID-19 vaccines must be a global public good. The overarching goal is for COVID-19 vaccines to contribute 
significantly to the equitable protection and promotion of human well-being among all people of the world. 


Principles Objectives 


Human 
Well-Being 


Reduce deaths and disease burden from the COVID-19 pandemic; 


Reduce societal and economic disruption by containing transmission, reducing severe disease and death, or a 
combination of these strategies; 


Protect the continuing functioning of essential services, including health services. 


Equal 
Respect 


Treat the interests of all individuals and groups with equal consideration as allocation and priority-setting 
decisions are being taken and implemented; 


Offer a meaningful opportunity to be vaccinated to all individuals and groups who qualify under prioritization 
criteria. 


Global 
Equity 


Ensure that vaccine allocation takes into account the special epidemic risks and needs of all countries; particularly 
low-and middle-income countries; 


Ensure that all countries commit to meeting the needs of people living in countries that cannot secure vaccine for 
their populations on their own, particularly low- and middle-income countries. 


National 
Equity 


Ensure that vaccine prioritization within countries takes into account the vulnerabilities, risks and needs of groups 
who, because of underlying societal, geographic or biomedical factors, are at risk of experiencing greater burdens 
from the COVID-19 pandemic; 


Develop the immunization delivery systems and infrastructure required to ensure COVID-19 vaccines access to 
priority populations and take proactive action to ensure equal access to everyone who qualifies under a priority 
group, particularly socially disadvantaged populations. 


Reciprocity Protect those who bear significant additional risks and burdens of COVID-19 to safeguard the welfare of others, 
including health and other essential workers. 


Legitimacy Engage all countries in a transparent consultation process for determining what scientific, public health, and 
values criteria should be used to make decisions about vaccine allocation between countries; 


Employ best available scientific evidence, expertise, and significant engagement with relevant stakeholders for 
vaccine prioritization between various groups within each country, using transparent, accountable, unbiased 
processes, to engender deserved trust in prioritization decisions. 
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Why a Values Framework? 
Decisions about how to allocate and prioritize limited supplies of COVID-19 vaccines must be guided by the best available science 
about the epidemiology of the pandemic and the measures available to control it, the clinical course of COVID-19, the 
transmissibility of the virus, the efficacy and safety of available vaccines, and their delivery characteristics. However, decisions 
about how to deploy limited COVID-19 vaccines should not be based on only public health considerations. Nor should they be 
driven by economics considerations alone, even though the impact of this pandemic on the economies of nations and the financial 
security of families has for many been devastating.  


There are two reasons why allocation and prioritization decisions cannot be made on the basis of public health science or economics 
alone. The first is that the two are inextricably linked; economies cannot recover so long as the public health crisis continues. The 
second, and perhaps more foundational, reason is that the COVID-19 pandemic is having a devastating impact on many important 
aspects of social and individual life, and not just public health and the economy. Determining how best to deploy vaccines requires 
taking into account the various ways in which vaccines can make a difference, and the many different groups whose lives could be 
improved as a consequence.1 


Starting with a Values Framework allows decision makers to think through these competing demands with an explicit recognition 
of the values and principles that are at stake. Employing a Values Framework also decreases the likelihood that decision-makers 
will overlook morally important uses or claims to vaccination. In addition, basing allocation and prioritization decisions on the 
integration of explicit values with evolving scientific and economic evidence will help keep decision-makers accountable, in at least 
three ways. First, it will assist decision makers to be as clear as possible about the reasons for the decisions they take, reasons that 
they can then share in ways that can be readily understood, if not always readily accepted, by the people affected by these decisions. 
Second, being clear and explicit about the full range of reasons behind allocation and prioritizing decisions will permit groups who 
think they qualify under the reasoning to press their case for inclusion. And third, being explicit about the values as well as the data 
that were used to make decisions will allow for more precise and therefore potentially more useful feedback and criticism. 


 


Orientation to the Framework 
The Framework proposes six values principles to guide COVID-19 vaccination programs, the promotion of: human well-being, 
equal respect, global equity, national equity, reciprocity and legitimacy (Table 1).  


Human well-being, equal respect, global equity, national equity and legitimacy are all of comparable importance and significance. 
While COVID-19 vaccination programs would be remiss if they did not take reciprocity into account, reciprocity is a principle of 
narrower scope and more limited importance than the other five.  


The Framework identifies twelve objectives that further specify these six principles (Table 1).  


As with the principles, these twelve objectives are not presented in order of importance. Ideally, a COVID-19 vaccination program 
would secure all of these objectives simultaneously without needing to balance competing objectives. In the real world, however, 
constraints on timely supply and the specific characteristics of the vaccines that become available will narrow the options for vaccine 
allocation between countries and prioritization of groups for specific vaccines within countries.  


In some cases or phases of vaccine supply, multiple objectives will provide justification for prioritizing some countries or groups. 
For example, prioritizing health care workers directly engaged in the COVID-19 response is supported by objectives linked to both 
the well-being and reciprocity principles. In other cases, hard choices may need to be made. For example, a decision may need to 
be taken about which objective to prioritize when several come into conflict, or about which groups to prioritize when there is 
insufficient supply to offer vaccine to all who would otherwise qualify under a particular objective. Sometimes these choices will 
be dictated by the characteristics of the initial vaccine products that become available for use. For example, early vaccines may 
show more promise in reducing deaths and disease than in containing transmission, or they may not work well in older adults. In 
some cases, candidate priority groups may encompass multiple values objectives. For example, some groups who are at increased 
risk for social reasons may also be disproportionately represented in some workforces that are important to the functioning of 
essential services.  


Thus, priority groups cannot be simply read off from the list of objectives, not only because the objectives are not themselves rank 
ordered, but also because which objectives are most salient and most able to be met will depend on multiple contextual features, 
including the epidemiology of COVID-19, the characteristics of specific vaccine products, and the level of societal and economic 
disruption at the time vaccine is available. Nevertheless, identifying the groups that correspond to the values objectives is essential 
for planning. 
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Explication of the Principles 
The Values Framework 


The Framework articulates the overall goal of COVID-19 vaccine deployment, puts forward six core principles that should guide 
distribution, and twelve objectives that further define the six principlesa.2-12 


 


Overarching Goal 


COVID-19 vaccines must be a global public goodb. The overarching goal is for COVID-19 vaccines to contribute significantly 
to the equitable protection and promotion of human well-being among all people of the world.13,14  


Traditional approaches to the allocation of limited public health resources, including vaccines, have implicitly or explicitly appealed 
to a utilitarian value in which the aim is to maximize the amount of societal good or benefit that can be secured from the resource 
available. Typically, the good to be maximized is health benefit, although occasionally broader social or economic benefits are also 
considered. Maximizing benefit is critical, especially when resources are limited and stakes are high. However, it is not the sole or 
necessarily most important value that should guide the deployment of limited public health resources. Equity is equally important, 
where the aim is to ensure that the interests and rights of all groups and individuals are treated fairly.  


The Goal for Covid-19 vaccination incorporates both the value of producing benefit, broadly construed, through the promotion of 
human well-being, and the value of ensuring equitable access to these benefits, both globally and within countries.  


 


Principles 


Human Well-Being 


Protect and promote human well-being including health, social and economic security, human rights and civil liberties, and 
child development. 


As of 1 September 2020, globally, over eight hundred thousand people have died from COVID-19 disease, many more have suffered 
from significant clinical disease and over 25 million cases of SARS CoV-2 infection have been reported.  The pandemic’s negative 
impact on health has not been limited to COVID-19 mortality and morbidity. Essential public health services have been disrupted 
in many countries, including routine immunization services (increasing the risk of vaccine-preventable disease like measles); 
prevention and treatment services for non-communicable diseases and their complications (including hypertension, diabetes, cancer, 
cardiovascular and chronic respiratory diseases); maternal and child health services; and mental health and rehabilitation services 
(a key to healthy recovery following severe illness from COVID-19). 16-23 


Health is not, however, the only dimension of well-being that has been severely affected by the pandemic. The closures of businesses, 
interruptions to trade, transport, and value chains, reduced consumer and business demand, and concomitant slowdown in economic 
activity have caused severe economic harms, undoing many recent gains made in global poverty reduction, and destroying or 
threatening the livelihoods and access to food of millions.24-28 School closures have not only resulted in significant setbacks in 
learning for over 1.5 billion young people, worldwide, they have also undermined their socioemotional development, and in many 
cases their physical health and safety.29 Lockdowns and travel restrictions have separated loved ones for long periods of time, 
isolating many. This pandemic thus continues to negatively impact numerous human rights, including the right to health, freedom 
of movement, food, an adequate standard of living and education.  


The human well-being principle requires that those making vaccine allocation and prioritization decisions determine what vaccine 
deployment strategies will best promote and protect all the implicated dimensions of well-being,30 including strategies for containing 
transmission, reducing severe disease (including long term sequelae) and death, or a combination. 


 


Equal Respect  


Recognize and treat all human beings as having equal moral status and their interests as deserving of equal moral 
consideration 


The principle that all people are and should be treated as moral equals, entitled to equal respect and equal consideration of their 
interests, is enshrined in the Universal Declaration of Human Rights31 and in the constitutional documents of many countries. Equal 
respect is also generally understood to be a foundational principle of ethics, and of justice or equity in particular.  


 


 


a Other ethics frameworks for COVID-19 vaccines have been proposed, for both the national2,3 and the global4,5 context. See also WHO and Nuffield Council 
ethics briefs for COVID-19 treatments and vaccine, 6,7 other ethics frameworks for the allocation of COVID-19 interventions, 8,9 a general ethics framework for 
vaccines,10 and a WHO ethics framework for allocation of health resources.11 Note that the World Health Organization’s Strategic Advisory Group of Experts 
(SAGE) on Immunization has also previously released guidance on ethical considerations necessary for vaccination programs in acute humanitarian emergencies.12 
b We use the term “public good” as it is used in global health to mean a good that should be available universally because of its critical importance to health, and 
not as the term is used in economics to mean a good that is both non-excludable and non-rivalrous. 
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Global Equity 


Ensure equity in vaccine access globally among all countries, particularly for low-and middle-income countries  


Because the havoc wrought by the COVID-19 pandemic on human well-being and rights has been global, people living everywhere 
in the world are entitled to equal consideration for COVID-19 vaccine access and in allocation decisions. Countries and territories 
have primary responsibility for protecting and promoting the well-being and human rights of those living within their borders. It is 
thus reasonable and appropriate for countries to be concerned with securing sufficient COVID-19 vaccines to meet the needs of 
their own populations. However, this national concern does not absolve nation-states of obligations to people in other countries.32  
Although there is little consensus about the meaning and reach of global justice33-35 at a minimum, nation-states have an obligation 
in global equity not to undermine the ability of other countries to meet their obligations to their own populations to secure vaccines.13 
The global community also has an obligation to address the human rights claims to vaccines of people living in countries who cannot, 
without assistance, meet their needs by, for example, reducing obstacles to obtaining vaccines that confront countries with fewer 
resources and geopolitical power. 


The reasons why all nations should be concerned to ensure that people everywhere have access to COVID-19 vaccine are not limited 
to obligations of global equity.36,37 Infectious threats to health know no borders; as long as there is active SARS-CoV-2 transmission 
anywhere there will be a risk of transmission everywhere. Moreover, protecting the public health of one’s residents is not the only 
national interest countries have in containing the pandemic globally. The recovery of national economies also depends on securing 
stable global supply chains and global markets and regularizing international travel, which will not be possible until the pandemic 
is contained globally. Hence the equitable allocation of vaccines globally is in all countries’ enlightened self-interest. 


 


National Equity 


Ensure equity in vaccine access and benefit within countries for groups experiencing greater burdens from the COVID-19 
pandemic  


There are many ways to think about what equity or justice requires within a country when COVID-19 vaccine is in short supply.38 
It is clearly important to be efficient in the use of constrained resources, especially when the resource is as high-value as vaccines 
in a devastating pandemic. From the perspective of some utilitarian positions, maximizing the net good that can be secured is 
considered the most just way to deploy limited resources. However, relying solely on maximizing utility to make decisions about 
limited vaccine supply can perpetuate and even exacerbate existing injustices affecting human well-being. In public health, the 
moral importance of looking beyond efficiency to address other pertinent justice concerns is often expressed as the obligation to 
pursue health equity. Health equity requires that public policies, including how to prioritize vaccines when supply is limited, reduce 
unjust disparities in health and other aspects of well-being.16,39  


Although everyone is affected by the COVID-19 pandemic, it is not the case that the burdens of the pandemic are being experienced 
equally by all people. Some groups are experiencing serious illness and death at higher rates. In some cases, these higher rates are 
specifically associated with biological factors. For example, those who are older or have comorbidities like chronic kidney disease 
and diabetes have claims for prioritization because of their greater risk of severe disease and death.40-42 Other groups, however, are 
experiencing disproportionately greater health and other burdens in this pandemic because of societal factors that are arguably unjust. 
Sometimes, but not always, the elevated risk in these groups is mediated by high rates of co-morbidities that are themselves causally 
connected to societal conditions, serving to compound further their disproportionate burden.  


Although the evidence is not yet available globally, there are emerging reports that people living in poverty, especially extreme 
poverty, are suffering disproportionately during this pandemic, as they have done in past pandemics and in emergencies and disasters 
generally. It can be extremely difficult for people living in poverty to practice physical distancing in their living arrangements or at 
work;43-46 they are more likely to experience food and housing insecurity, both before and because of the pandemic, and to be in 
poorer health. They also have barriers to accessing quality health care. Systemic disadvantage associated with racism and other 
forms of denigrated group membership, sometimes but not always intersecting with poverty,47,48 is also associated with 
disproportionate pandemic burden. Promoting equity requires addressing higher rates of COVID-19 related severe illness and 
mortality among systematically disadvantaged or marginalized groups.  


 


Reciprocity  


Honor obligations of reciprocity to those individuals and groups within countries who bear substantial additional risks and 
burdens of COVID-19 response for the benefit of society  


Obligations and norms of reciprocity can take many forms. In the context of the COVID-19 pandemic, when some show exceptional 
courage or face exceptional risks that give the rest of society an opportunity to experience better health, physical security, and quality 
of life, those who benefit have an obligation to reciprocate accordingly.  


Reciprocity, thus understood, is similar to but broader than the moral emotion of gratitude.49 Expressions of gratitude, while 
welcome and appropriate, are not sufficient to discharge obligations of reciprocity. Offering vaccine to those who take or bear 
exceptional risks during a pandemic, often because of their occupations, is one way to honor obligations of reciprocity and also 
express gratitude.  
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Reciprocity and gratitude are not the only reasons to offer vaccine to occupational groups to whom duties of reciprocity are owed, 
however. Their being in good health is often critical to securing the well-being of others, which is why the designation “essential 
workers” is often used. That said, occupation groups judged to be essential differ in the degree of risk their jobs entail and therefore 
obligations of reciprocity do not apply evenly to all of them. Another reason for offering vaccine to front-line health and social care 
workers is that they often come into close contact with people who are biologically most likely to experience serious COVID-19 if 
infected and who might be afforded some level of protection if these workers were vaccinated. 


The principle of reciprocity should be interpreted with caution to preempt inappropriate claims by people and entities with 
disproportionate power and resources to reciprocity-based entitlement to COVID-19 vaccine.  


 


Legitimacy  


Make global decisions about vaccine allocation and national decisions about vaccine prioritization through transparent 
processes that are based on shared values, best available scientific evidence, and appropriate representation and input by 
affected parties  


Legitimacy in the context of COVID-19 vaccines and this pandemic refers to the appropriate authority to make recommendations 
and governing decisions about who gets vaccine and when. Because different stakeholders, including different countries at the 
global level and different interest groups at the national level, are likely to have different views about vaccine allocation and 
prioritization, it is important that all concerned are aware that the recommendations and decisions are emanating from a legitimate 
body through a legitimate process.1,5,50   


What is required for decision-making bodies to be legitimate in the context of COVID-19 vaccine decision-making includes, but is 
not limited to: transparency in decision processes, outcomes, and reasoning; reliance on best available evidence; articulation and 
incorporation of shared social values in the decision process and outcome; and appropriate representation, influence and input by 
affected parties, with no tolerance for personal, financial or political conflict of interest or corruption. In all cases, decision-makers 
must be able to defend their decisions by appealing to reasons that even those who disagree can view as reasonable, and not arbitrary 
or self-dealing. 


 


From Values to Priority Groups 
The “Values to Priority Groups” section of this document represents the first step in prioritizing groups for COVID-19 vaccination 
that is grounded in values principles and objectives (Table 2). Some groups appear more than once in this table because they are 
important to securing two or more values objectives. For example, health care workers at high to very high risk appear three times 
in the values to priority groups document in relation to three different values objectives: 1) reduce deaths and disease burden; 2) 
protect the continuing function of essential services (where they are included under health care workers); and 3) protect those who 
bear significant additional risks and burdens for the welfare of others. Final prioritization and specific vaccine recommendations 
will await more evidence, including a range of epidemiological, economic and clinical factors, specific characteristics of the vaccines, 
benefit-risk assessment data for particular priority groups (e.g. age specific vaccine efficacy and safety), as well as storage and 
supply chain requirements for a given product.  


The Values to Priority Groups table can be a useful resource for countries as they decide on priority groups for COVID-19 
vaccination. The document explicitly connects priority groups with specific value principles and objectives. Given country-specific 
nuances in epidemiology, demographics, and vaccine delivery systems, these priority groups will need to be further interpreted at a 
national level. This process should be led by national health experts/National Immunization Technical Advisory Groups (NITAGs) 
in wide consultation with stakeholders. Country-level decision making will require data collected, or at least collated, at the country-
level. The Values to Priority Groups section can help countries identify where more local data are needed and where investment 
now might be required to ensure vaccine delivery platforms that can effectively reach prioritized groups. Moreover, this section 
may assist important regional discussions about the priorities, for example by Regional Immunization Technical Advisory Groups 
(RITAGs).  


Of note, two principles that do not directly implicate particular priority groups have important implications for national prioritization 
processes. The equal respect principle requires that careful attention be given to the question of who should be eligible for inclusion 
in national immunization programs, so that no one is left out of consideration for unjustifiable reasons. The equal respect principle 
also requires that everyone who satisfies the criteria and reasoning supporting the prioritization of a certain group be included within 
that group. The legitimacy principle provides guidance on how the process of prioritization should proceed, with safeguards to 
ensure trust, and to help protect against corruption and self-dealing.  


Also of note, the groups identified under the national equity principle may need to be further refined at the global level. Countries 
must ensure that vaccine access is equitable based on gender, race, socio-economic status, ability to pay, location and other factors 
that often contribute to inequities within population 


The global equity principle applies to allocation at the global level. The considerations identified in Table 2 under this principle 
further characterize how countries can operationalize global equity obligations.   
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Table 2. Translation of values to (unranked) priority groups for COVID-19 vaccination. This table also includes equal 
respect, global equity, legitimacy considerations that apply to all groups 


Principle Objective Groups and other considerations 


Human Well-
Being 


Reduce deaths and disease burden 
from the COVID-19 pandemic 


Populations with significantly elevated risk of severe disease or death: 
• Older adults defined by age-based risk - may vary by country/region, 


specific cutoff to be decided at the country level by national health 
experts/NITAGs based on differential mortality by age 


• Older adults in high risk living situations (examples: long term care 
facility, those unable to physically distance) 


• Groups with comorbidities or health states (e.g. pregnancy/lactation) 
determined to be at significantly higher risk of severe disease or death 
(list to be developed later) 


• Sociodemographic groups at disproportionately higher risk of severe 
disease or death 


 
Populations with significantly elevated risk of being infected: 
• Health workers at high or very high risk, as defined by interim guidance 


forthcoming from WHO and ILO  
• Employment categories unable to physically distance  
• Social groups unable to physically distance (examples: geographically 


remote clustered populations, detention facilities, dormitories, military 
personnel living in tight quarters, refugee camps) 


• Groups living in dense urban neighborhoods  
• Groups living in multigenerational households 


Reduce societal and economic 
disruption (other than through 
reducing deaths and disease 
burden) 


• Age groups at high risk of transmitting SARS-CoV-2  
• Non age-based population groups with significantly elevated risk of 


infection and transmission 
• School-aged children to minimize disruption of education and 


socioemotional development 
• Groups targeted as part of an emergency outbreak response using 


emergency vaccine reserves 
• Workers in non-essential but economically critical sectors, particularly 


in occupations that do not permit remote work or physical distancing 
while working 


Protect the continuing functioning 
of essential services, including 
health services 


• Health workers  
• Essential workers outside health sector (examples: police officers and 


frontline emergency responders, municipal services, teachers, childcare 
providers, agriculture and food workers, transportation workers) 


• Government leaders and administrative and technical personnel 
critically needed for indispensable functions of the state (this group 
should be narrowly interpreted to include a very small number of 
individuals) 


• Personnel needed for vaccines, therapeutics, diagnostics production 


Equal Respect 


Treat the interests of all 
individuals and groups with equal 
consideration as allocation and 
priority-setting decisions are 
being taken and implemented 


The equal respect principle requires that careful attention be given to the 
question of who should be eligible for inclusion in national immunization 
programs, so that no one is left out of consideration for unjustifiable 
reasons. The equal respect principle also requires that everyone who 
satisfies the criteria and reasoning supporting the prioritization of a certain 
group be included within that group.  


Offer a meaningful opportunity to 
be vaccinated to all individuals 
and groups who qualify under 
prioritization criteria 


Global Equity Ensure that vaccine allocation 
takes into account the special 
epidemic risks and needs of all 
countries; particularly low-and 
middle-income countries 


Priority groups that are identified through this values framework process 
inform allocation decisions at the global level, with special attention to the 
needs of low-and middle-income countries. 


Ensure that all countries commit 
to meeting the needs of people 


Countries with sufficient financial resources should refrain from 
undermining vaccine access to low and middle-income counties by 
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living in countries that cannot 
secure vaccine for their 
populations on their own, 
particularly low- and middle-
income countries 


contributing to market conditions that substantially disadvantage countries 
with less economic power.  
 
Financially able countries should participate and support approaches to 
ensure access to COVID-19 vaccine for resource constrained populations, 
including multi-lateral (e.g. COVAX Facility), bilateral procurement 
mechanisms, and/or other means of support. 


National Equity Ensure that vaccine prioritization 
within countries takes into 
account the vulnerabilities, risks 
and needs of groups who, because 
of underlying societal, geographic 
or biomedical factors, are at risk 
of experiencing greater burdens 
from the COVID-19 pandemic 


• People living in poverty, especially extreme poverty 
• Homeless people and those living in informal settlements or urban 


slums 
• Disadvantaged or persecuted ethnic, racial, gender, and religious 


groups, and sexual minorities and people living with disabilities  
• Low-income migrant workers, refugees, internally displaced persons, 


asylum seekers, populations in conflict setting or those affected by 
humanitarian emergencies, vulnerable migrants in irregular situations, 
nomadic populations 


• Hard to reach population groups 


Develop the immunization 
delivery systems and 
infrastructure required to ensure 
COVID-19 vaccines access to 
priority populations and take 
proactive action to ensure equal 
access to everyone who qualifies 
under a priority group, 
particularly socially 
disadvantaged populations 


 


Reciprocity Protect those who bear significant 
additional risks and burdens of 
COVID-19 to safeguard the 
welfare of others, including health 
and other essential workers 


• Health workers at high or very high risk, as defined by interim guidance 
forthcoming from WHO and ILO  


• Health workers at low or moderate risk, as defined by interim guidance 
forthcoming from WHO and ILO 


• Essential workers outside the health sector (see above) who are at high 
or very high risk of infection 


• Essential workers outside the health sector (see above) who are at low 
or moderate elevated risk of infection 


• COVID-19 vaccine clinical trial participants who did not receive an 
effective vaccine (examples: placebo recipients, recipient of vaccine 
products that did not show efficacy)  


Legitimacy Engage all countries in a 
transparent consultation process 
for determining what scientific, 
public health, and values criteria 
should be used to make decisions 
about vaccine allocation between 
countries 


The legitimacy principle provides guidance on how the process of 
prioritization should proceed, with safeguards to ensure trust, and to help 
protect against corruption and self-dealing. 


Employ best available scientific 
evidence, expertise, and 
significant engagement with 
relevant stakeholders for vaccine 
prioritization between various 
groups within each country, using 
transparent, accountable, unbiased 
processes, to engender deserved 
trust in prioritization decisions 
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ROTAVIRUS VACCINES 


Session type 


For ☐ information ☐ discussion ☒ decision


Purpose of session 


Support deliberations by SAGE to review evidence on rotavirus vaccines which have become 
available since the publication of the 2013 WHO Rotavirus Vaccines position paper in order to 
provide updated global recommendations for rotavirus vaccine use in national immunization 
programmes. 


The specific questions for which SAGE advice is being sought are: 


• Does the evidence on the safety and efficacy for Rotavac and Rotasiil support a WHO
recommendation for global use?


• Can recommendations for the 4 currently prequalified rotavirus vaccines (Rotarix, RotaTeq,
Rotavac, Rotasiil) be generic? Can recommendations for upcoming similar vaccines be generic? If
not, what recommendations need to be specified by product?


• In the context of COVID-19 or otherwise, are there special considerations for rotavirus
vaccination catch-up? If yes, what are they?


• What are the clinical and programmatic research questions needed to generate data for future
policy and program decisions?


Background description 


Two rotavirus vaccines (RotaTeq and Rotarix) were licensed in 2006 and were recommended for 
global use by SAGE in 2009. These two vaccines have been implemented in national immunization 
programs of more than 100 countries worldwide. Since publication of the last WHO Rotavirus 
Vaccines position paper in 2013, additional safety and effectiveness data have accrued for RotaTeq 
and Rotarix through post-licensure evaluations. Furthermore, in 2018, two additional rotavirus 
vaccines (Rotavac and Rotasil) were pre-qualified by WHO. These vaccines are being used routinely 
in India and are beginning to be introduced in countries in Africa. A neonatal oral rotavirus vaccine 
and several novel parenteral rotavirus vaccines are in clinical testing and development phases. This 
session aims to examine a systematic evidence review of currently available rotavirus vaccines 
(vaccine efficacy, effectiveness, and safety) and the experience of using the available rotavirus 
vaccines with respect to economic considerations and programmatic issues in order for SAGE to 
update its 2013 advice on use of rotavirus vaccines in national immunization programmes.  
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