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Meeting of the Strategic Advisory Group of Experts (SAGE) on Immunization 
20-23 March 2023

Hybrid Meeting.
WHO HQ 
Agenda 

Day 1: Monday, 20 March 2023 (time is Central European Time) 

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

Duration 

9:30 Closed SAGE meeting Preparation of the sessions of the day. 1h 

10:30 Break Break 15 min. 

10:45 Opening and welcome – introduction of 
participants 

K. O’BRIEN. Immunization, Vaccines and Biologicals
(IVB) Director. WHO.
H. NOHYNEK. SAGE chair.
J. HOMBACH. SAGE Executive Secretariat. WHO.

20 min. 

11:05 Global reports – Session 1 

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

Update from Gavi. S. BERKLEY. GAVI. 25 min. 

Discussion. 25 min. 

FOR INFORMATION 1h 20 min. 

12:25 Break Break 50 min. 

13:15 Regional reports with deep dive on measles – 
Session 2  

Reports from the WHO Regions. 

AFRO and EMRO. 10 min. each + 15 min. Q&A 

EURO and PAHO. 10 min. each + 15 min. Q&A 

WPRO and SEARO. 10 min. each + 15 min. Q&A 

Discussion. 30 min. 

FOR DISCUSSION 2h 

15:15 Break Break 15 min. 

15:30 Partnering with regions and countries to 

identify priority pathogens for new vaccines – 
Session 3 

Introduction. K. POKU ASANTE. IA2030 SP7 WG co 
chair. 4 min. 

Presentation. B GIERSING. WHO. 20 min. 

Reflexions from one Regional Technical Advisory 
Group Chair (RITAG) chair. H. REES. AFR RITAG 
chair. Z. MEMISH. EMR RITAG chair. 6 min. 

Discussion. 15 min. 

FOR INFORMATION 

This session will provide an overview of WHO’s 
approach and methodology to identify priority 
pathogens for new vaccine development at the 
regional and global levels. SAGE members may 
provide feedback on: 
- the progress of this work to date, and

- proposals to finalise an initial list of priority

pathogens for monitoring and evaluation

through SP7.

45 min. 

16:15 End of day 

1- Download Pdf

2- Open file in Acrobat Reader

3- Click on the  icons to access presentations
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Day 2: Tuesday 21 March 2023 

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

Duration 

9:30 Closed SAGE meeting Development of recommendations of day 1.  
Preparation of the sessions of the day. Other 
important discussion items. 

1h 30 
min. 
 

11:00 Break Break 15 min. 

11:15 Covid-19 – Session 4 

Roadmap for COVID-19 vaccination in the era 
of Omicron 
 

Introduction. S. KOCHHAR. SAGE member, SAGE 
C19 WG chair. A. WILDER SMITH. WHO. 10 min. 

FOR RECOMMENDATION 

To review strategies and policies to optimize the 
global impact of COVID-19 vaccines in the era of 
Omicron. 

Rationale for an update of the Roadmap.   

1h 30 
min. 
 
 

Rationale for and distinctive characteristics of 
priority-use groups. R. FADEN. Johns Hopkins 
University. 10 min.  

Discussion. 10 min. 

 

Evidence review: Protection over time from hybrid 
immunity, infection-induced immunity, vaccine-
induced immunity in older persons: N. BOBROWITZ. 
University of Calgary. 10 min.  
Policy recommendation. 5 min.  
Discussion. 10 min. 

Policy question 1: What is the optimal timing for 
additional booster doses in older persons?  

Evidence review: Number needed to vaccinate 
(NNV) data and waning vaccine effectiveness 
against severe disease outcomes, NNV for this age 
group, benefit versus risk. D. FEIKIN. WHO. 10 min.  
Policy recommendation. 5 min.  
Discussion. 10 min. 

Policy question 2: Do healthy younger adults 
(aged 18-59 years or 18-49 years) need 
additional boosters? 

Evidence review: epidemiology, clinical severity, 
long COVID, vaccine performance in young children, 

NNV. S. OMER. SAGE member. 15 min.  
Policy recommendation. 5 min.  
Discussion. 10 min. 

Policy question 3: Do healthy children and 
adolescents (aged 6 months to 17 years) still 

need primary series in the era of Omicron and 
high population immunity?  

12:45 Break Break  1h 

13:45 Covid-19 – Session 4 (continued) 

Roadmap for COVID-19 vaccination in the era 
of Omicron 

FOR RECOMMENDATION 1h 30 

min. 

 Evidence review: incidence and deaths in health 
workers in the era of Omicron and high population 
immunity. P. SMITH. LSHTM. 10 min.  
Policy recommendation. 5 min.  
Discussion. 10 min. 

Policy question 4: Do health workers need 
additional booster doses?    

 

Evidence and rationale for protecting the pregnant 

woman, foetus and infant up to age 6 months: S. 
GOTTLIEB. WHO. 10 min.  
Policy recommendation. 5 min.  
Discussion. 10 min. 

Policy question 5: Do pregnant persons need 

additional booster doses? 

Presentation of final Roadmap table and 
Recommendations. S. KOCHHAR. SAGE member, 
SAGE C19 WG chair. 10 min.  
Discussion. 10 min. 

 

 

15:15 Break Break  15  min. 

15:30 Status of new TB vaccine candidates intended 
for adults and adolescents: preparing the 
pathway for use – Session 5 

FOR DISCUSSION  
 
The purpose of this session is to: 

1h 30 
min. 
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Day 3: Wednesday 22 March 2023   

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

Duration 

9:30 Closed SAGE meeting Development of recommendations of day 2.  
Preparation of the sessions of the day. 
Other important discussion items. 

1h 30 min. 
 

11:00 Break Break 15 min. 

11:15 Polio – Session 6 
 
Session overview by S. MADHI, SAGE Member, SAGE 
Polio WG chair. 5 minutes 

Update from the Global Polio Eradication Initiative. A. 

O’LEARY. WHO. 20 min. 

Questions: 30 min. 

Strategies for areas of persistent poliovirus transmission. 
O. MACH. WHO. 15 min 

Questions: 10 min. 

Summary of data from study on use of nOPV2 in a short 
interval. A. BANDYOPADHYAY. BMGF. 10 min. 

Questions: 10 min. 

Report from SAGE Polio Working Group including 
update on novel OPVs. S. MADHI. SAGE member, 
SAGE Polio WG chair. 15 min. 

Discussion: 20 min. 

FOR RECOMMENDATION 

 

SAGE will be informed on the current status 
of the polio eradication programme and of 
the implementation of the new polio 

eradication strategy. SAGE will be updated 
on the use and clinical development of novel 
oral poliovirus vaccines (OPVs). 

 

SAGE will be asked to review and consider 
for endorsement:   

- Recommendation to restrict use of 
Sabin type 2 oral vaccine. 

- Recommendation on immunization 

strategies for areas with persistent 

poliovirus transmission and role of IPV 

in these areas.  

- Recommendation on use of nOPV2 in 

shorter than a four-week interval. 

2h 15 min. 

13:30 Break Break 1h 

14:30 Malaria – Session 7 
 
Update on the Malaria Vaccine Implementation Programme 
(MVIP) and progress. M. HAMEL/ E. FURRER. WHO. 20 
min.  
- Brief update on the MVIP. 
- Supply situation & Framework for allocation of limited 

supply. 
- Malaria vaccine applications to Gavi & next steps for 

scale-up. 
 

Q&A. 15 min. 

FOR INFORMATION  
 
To update SAGE on the Malaria Vaccine 
Implementation Programme (MVIP) and the 
RTS,S/AS01 malaria vaccine roll-out. 
 

2h 

Opening comments: S. KOCHHAR. SAGE member. 5 
min. 

Current TB disease burden. M. ZIGNOL. WHO. 5 

min. 

Current pipeline of candidates for adults and 
adolescents, high level description of WHO tools to 
prepare the pathway to policy and access. B. 
GIERSING. WHO. 10 min. 

Full Value of Vaccines for TB vaccines meeting the 
WHO PPC. R. WHITE. LSHTM. N. MENZIES. Harvard 
University. 20 min. 

M72/AS01E-4 product development overview. A. 
SCHMIDT. Gates Medical Research Institute. 20 min. 

Discussion. 30 min. 

Provide a brief status overview of the TB vaccine 
candidates intended for use in adults and 
adolescents; 
- Describe the tools that WHO is developing to 

prepare the pathway for new TB vaccine use 

in high burden countries, including the 

development of a Full Value of Vaccines 

Assessment (FVVA); 

- Present an overview of the M72/AS01E 

product development plans, including the 

efficacy study design and licensure strategy.  

- Seek feedback from SAGE on the proposed 

clinical development design and regulatory 

strategy for M72/AS01E, and more broadly 

the preparatory activities for new TB vaccines 

for adults and adolescents. 

17:00 End of the day   
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Implementation guidance on seasonal vaccination strategy 
in areas of highly seasonal malaria transmission or 
perennial malaria with seasonal peaks. M. HAMEL. WHO/ 
P. SMITH. LSTHM. 15 min. 

- Background on seasonal malaria vaccination. 
- Presentation of WG recommendations. 

  
Q&A. 15 min. 

FOR DISCUSSION 
 
To ask SAGE advise on implementation 
guidance—based on the 2021 malaria 

vaccine position paper—for seasonal 
vaccination schedules in areas with highly 
seasonal malaria transmission or perennial 
malaria areas with seasonal peaks.  

Update on the malaria vaccine candidate: R21/MatrixM. M. 
HAMEL/ L. WU. WHO. 10 min. 
- Status of evidence review and recommendation process 
- Key conclusions of SAGE/MPAG WG initial data review 

meeting.  
- Future meetings and next steps. 

 
Q&A. 15 min. 

Discussion. 30 min. 

FOR INFORMATION  
 
To update SAGE on the evidence review and 
recommendation processes for malaria 
vaccine candidate R21/MatrixM. 

16:30 Closing 
 

A. BANERJEE. ADG/UHL i.a. WHO. 5 min. 

 5 min. 

16:35 End of the plenary meeting   

 

Day 4: Thursday 23 March 2023 
CLOSED MEETING ONLY 
 





gavi.org


M E E T I N G  O F  T H E  S T R AT E G I C  


A D V I S O R Y  G R O U P  O F  E X P E R T S  O N


I M M U N I Z AT I O N  ( S A G E )  


Report from 
Gavi, the Vaccine 
Alliance


Seth Berkley, CEO


20th March 2023


Gavi/2022/Nipah Dennis


Session1_Berkley


SAGE meeting March 2023







• Targeted additions


Gavi 5.1 strategy update reaffirms core 5.0 priorities and includes 
targeted additions based on lessons from the pandemic


• Prevent backsliding of RI, catch-up missed children, and reach ZD children


• At pace introductions of Gavi-supported vaccines


• Support countries prioritise and optimise vaccine portfolios


• Revitalization of the HPV programme


• Improve sustainability of immunisation programmes, ensuring healthy markets


• Potential COVID-19 vaccination programme for 2024 and 2025


• Evolution of Gavi’s role in pandemic preparedness and response (PPR)


• (Alliance Health)


• Reaffirmed core 5.0 priorities


Gavi update to SAGE - Mar 20232
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After renewed progress in Gavi 4.0, C19 set back progress 
in reducing zero-dose children in Gavi57 


3


Count of zero-dose children in Gavi57 countries
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Gavi 2023 Must-Win: Restoring RI and reaching zero-dose children


2023 critical with Full Portfolio Planning and 


EAF applications in < 20 countries


Strengthen quality of approaches and 


support countries to reach ZD children ; roll 
out of ZIP in Sahel & Horn 


Global and country-level policy and programme 


adaptations to enable wider-age catch-up and 


integrated ZD and catch-up efforts


In 2023, the Alliance is redoubling efforts to reach ZD children and support catch-up
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Ghana, Kenya, Malawi expanding malaria immunization
in Q1 2023 to reach > 570,000 children


Gavi update to SAGE - Mar 20234


Gavi 2023 Must-Win: Launch of Malaria Vaccine Programme


Time-limited co-financing policy for 


malaria approved by Gavi Board Dec 2022


Gavi’s IRC currently reviewing funding 


requests from 12 countries


Demand higher than supply. Market Shaping Roadmap 


aimed to accelerate access to additional supply


SAGE asks


• Accelerated policy pathway for new


entrants


• Optimal delivery strategy in areas with


high seasonal malaria transmission
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Immunise 86M girls by 2025 with HPV vaccine


5 Gavi update to SAGE - Mar 2023
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Baseline – 2-dose schedule, 


excl. India


Catch up of missed MAC cohorts, 


up to 18 years old (1-dose)


India


MICs former Gavi-eligible (incl. Indonesia)


Fully immunised girls in Gavi 57, former 


eligible MICs, and India


Facilitate & accelerate 1-dose adoption, 


Routine and MAC


10m additional girls


13m girls


11m additional girls


42m girls: baseline


10m additional girls


Low coverage estimates 


(Gavi57), 2021: 11% HPV1, 9% 


HPV2 (WUENIC)


Barriers to date:


• C-19 pandemic


• vaccine supply


• under-resourced &


less resilient health &


education systems


Agile, nimble Gavi funding levers2023 must-


wins
4 routine & 7 MAC introductions Monitoring frameworkUpdated guidelines & tools


(incl. switch to single dose schedule)


Gavi 2023 Must-Win: Relaunch HPV Vaccine Programme


SAGE ask
Timely communication and 


dissemination of new 


emerging evidence on efficacy of 1D 


to inform and strengthen country 


decision making


44m additional 


girls reached 


through revitalised 


programme
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Moving from COVAX to a Gavi supported C19 programme in 2024


2024 - 2025: Gavi C19 Programme


Increasing focus on Highest priority use groups, 


incl. additional boosters


Continued support all user groups for primary + 1, 


esp. for low coverage countries


Continue to support Highest priority use groups with 


annual booster dose


Gavi update to SAGE - Mar 20236
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54% with complete 


primary series for AMC92 


vs. 65% globally 


Estimating demand with 


countries  (350-450M doses) 


Factors impacting demand:


PHEIC lifting, potential changes to 


prioritization guidance and seasonality


2023: COVAX transition


1.9 B doses to


146 countries


Clarify target 


population


Frequency 


of boosting
Criteria for product 


review in 2023


Need for updated 


vaccine composition


Dec 2022
Gavi board “in 
principle” decision


March 2023
SAGE meeting


June 2023
Gavi board final 


decision


Gavi 2023 Must-Win: C19 Integration
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Recent outbreaks of Sudan Ebolavirus and Marburg Virus Disease highlight 


gaps and opportunities to improve the global outbreak response


7 Gavi update to SAGE - Mar 2023


Sep 2022: Uganda, Sudan ebolavirus outbreak


Feb 2023: Equatorial Guinea, Marburg virus disease outbreak


No licensed vaccine available. 


Lack of readily available investigational doses for clinical trials is missed opportunity to 


advance clinical development 


Gavi, CEPI, WHO partnering to establish a pathogen-agnostic mechanism, including a 


Global Vaccine Pooling Inventory with internationally transferable investigational doses, 


to fast-track trials of candidate vaccines
• rapid start of studies integrated into initial outbreak response


• rapidly deploy candidate vaccines as part of an expanded access/compassionate use protocol
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Support to African Regional Manufacturing: 


4-pillar strategy, creating downstream incentives for sustainability and PPR
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African vaccine 


manufacturing 


capacity


Capacity is scalable, 


with the capability to 


support pandemic 


response


JOINT AMBITION


Inclusion


of new African 


products 


in the Gavi 


product menu


2 Improving 


predictability


of country-led 


demand for 


regional 


products


3 Financing


a new Advance 


Market Commitment 


to support 


sustainability as 


manufacturers scale


4Shaping 
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of priority 


vaccines


1


P
ill


a
r


D
O


W
N


S
T


R
E


A
M


Session1_Berkley


SAGE meeting March 2023







VIS 2024: Vaccine Investment Strategy launched 
to inform Gavi 6.0 (2026–2030) 
Gavi’s evidence-based approach to identify new immunisation investments for 


Gavi’s next strategic cycle


Consultations and


independent expert advice


Every 5 years


Transparent methodology


Strategic investment


decision making


(not 1st come 1st served)


Predictability 


for long-term planning by


industry, donors, governments


Informs: 


• Gavi Strategy


• Gavi replenishment


Diseases of epidemic/pandemic potential can also be evaluated in real-time (outside 5-year cycle) 


through our VIS epidemics framework and living assessments (eg Mpox, Marburg latest)


Types of investment:


• Vaccine Programmes


• Stockpiles


• Learning agendas


> >Analytical review of


evidence and modelling
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VIS provides view on broader return on investment 
to inform decision-making 


2. What is


burden of


disease?


3. What is the


appropriate


vaccination


strategy?


4. What is the


demand in Gavi 


countries?


5. Would it


be feasible


and what 


would it 


cost? 6. What


would be the 


impact?


7. How does it


compare to 


other potential 


immunisation 


investments 


and current 


portfolio?


Final 


Investment 


Decisions


1. Which


vaccines will 


be evaluated 


and how? 
Three Gavi Board decision points
1. Jun 2023 Vaccine longlist & evaluation frameworks
2. Dec 2023 Vaccine shortlist
3. Jun 2024 Final decision on investment cases
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Draft VIS 2024 longlist based on WHO landscape analysis
Inclusion criteria: relevance and expected licensure by 2030


11 Gavi update to SAGE - Mar 2023


VIS 2018 vaccines
Rabies, Hep B BD, DTP-containing boosters, RSV


Paused in Dec 2020 due to C19 pandemic
Analysis and options going to Gavi PPC in May 2023:


• Un-pausing with a sequenced introduction
• Re-assess as part of VIS 2024 process


• Hepatitis E


• Chikungunya*


• M-pox


NB: vaccines for Marburg & 


other WHO R&D blueprint priority 
pathogens to be evaluated in real-
time outside VIS if R&D advances


• Health worker package


• Antenatal vaccine package


• COVID-19*


• Tuberculosis


• Group B Streptococcus


• Dengue*


• Shigella


Vaccines for epidemic prone diseases


Vaccines for endemic diseases Platform-based packages (to be further defined)


*Diseases with endemic and epidemic potential, public health investment goal determines whether evaluated as endemic or epidemic.
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Polio eradication: Global public health good 
Gavi support for eradication


Gavi update to SAGE - Mar 2023


• IPV1 introduction


complete and efforts


ongoing to introduce IPV2


• Gavi Board extended IPV


support until OPV


cessation


• In-principle Hexa support


to be reviewed in


May/June 2023
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Immunity gaps and missed doses fuelling 
resurgence of measles


• Decline in routine coverage leading to an


increase in immunity gaps, putting countries at


higher risk of outbreaks


• Increase in number of preventive campaigns in


2022; but quality still lower than routine in higher


MCV1 countries


• Outbreak response support to Gavi-eligible


countries through Measles & Rubella Partnership


Outbreak Response Fund doubled in 2022 vs


2021


Gavi update to SAGE - Mar 202313


*WHO-CDC Nov 22


Feb 23
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MCV1 and campaign coverage, 2022


MCV1 (WUENIC 2021) Coverage as per WHO SIA tracker, admin or monitoring dashboards
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Taking a step back: Gavi impact at scale 
The road to >1 billion unique children immunised


14 Gavi update to SAGE - Mar 2023
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Taking a step back: reflections on 
my tenure 


Gavi update to SAGE - Mar 2023


Collaboration, accountability and interdependency across the Alliance


Donor trust (>40 bn$ donor commitments for immunisation (incl. COVAX) since 2000)


Adaptability (fragility, MICs, …)


Driving zero dose agenda


Innovative financing and seeding programmatic innovation (EWIN, cold chain, etc)


Pandemic Preparedness and Response (PPR)


Resilient Hlth systems>3x more vaccines administered in Gavi countries in 2021 vs. 2020


>65m unique children immunised in 2021 through routine systems


Vaccine introductions: from 6 to 19 infectious diseases in portfolio


Market shaping: from 5 to 19 manufacturers; 98% price reductions


Attempts at Improved targeting of vaccination campaigns
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Looking ahead: The Alliance will continue to adapt a 
profoundly reshaped global health environment


16 Gavi update to SAGE - Mar 2023


Backsliding of RI following the 


C19 pandemic 


Increased pressures  on health 


systems (population growth,


migration, fragility & conflicts, AMR)


Climate emergency
Reshaping of the global 


health architecture


Innovation in immunisation 


systems and technologies
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Thank you


Session1_Berkley


SAGE meeting March 2023












The immunization crisis, within a crisis
An imperative part of the COVID-19 response: the new next


Kate O’Brien IVB Director’s Report to SAGE 20th March 2023


Session1_Obrien


SAGE meeting March 2023







2


Immunization crisis
spawned from a crisis:


IVB Director’s Report to SAGE


1. Here & Now of Covid-19


2. VPD growing crisis


3. Opportunities and actions


Imperative to act should be seen 
as part of the COVID-19 response
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IVB Director’s Report to SAGE 3


Situate the state of the world's Vaccine Preventable Diseases, within COVID-19
Global COVID-19 weekly trends in reported cases and deaths, Cases reported to WHO as of 19th February 2023
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IVB Director’s Report to SAGE 4


By late 2021, ample 
supply allowed 
countries to 
accelerate coverage


▪ With sufficient vaccine supply,
many countries have made strong
progress over the past months


▪ Countries are taking steps towards
integration of  COVID-19 vaccination
with routine services


▪ There still is a need for continued
focus to reach high-priority groups,
in particular older adults, and to
close the coverage gap


As of February 13th 2023


Reference: WHO weekly COVID-19 vaccine administration 
data system
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IVB Director’s Report to SAGE 5


Key global figures on COVID-19 vaccination
As of March 9th 2023
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IVB Director’s Report to SAGE 6


Coverage has increased substantially since Jan/2022 
in countries who were below 10%
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WHO COVID-19 pandemic scenarios, with monitoring across key elements
Currently assessed as base case


IVB Director’s Report to SAGE 7


Best case Base case Worst case


Virus keeps evolving


Severity reduces over time


Spikes in transmission possible


Periodic boosting for high-risk 
groups likely


Season pattern of peaks in 
temperate zones may emerge


Future variants are 
significantly less severe


Vaccine effectiveness is 
maintained


Periodic boosting is not 
required


More virulent & 
transmissible variant 
emerges


Vaccine effectiveness 
decreases


Vaccine alterations required


Full redeployment or 
broader boosting of high-
priority groups needed
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Director’s Report to SAGE 8


Pandemic is a crisis among many crises:
food, energy, climate, war, economic, natural, humanitarian


Russia – Ukraine War


Syria – Turkey Earthquake
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Immunization crisis
spawned from a crisis:


IVB Director’s Report to SAGE


1. Here & Now of Covid-19


2. VPD growing crisis


3. Opportunities and actions


Imperative to act should be seen 
as part of the COVID-19 response
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Director’s Report to SAGE 10


Pandemic impact on immunization:
special imperative to act


The new next


5.5 Billion
Adults vaccinated


(with 13.3 billion doses)


Immunization System: 2020 – 2022+


50 Million
Children 


did not get DTP1
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WUENIC 2021


Measles is the "canary in the 
coal mine" 


First dose measles coverage 
dropped to 81% (2021)


• 25 million children no MCV-1
• 5 million more than in 2019
• lowest coverage since 2008


• 15 million additional children no MCV-2


• Supplemental Immunization Activities
(including campaigns) continue to be
required


2008
Session1_Obrien


SAGE meeting March 2023







Large and Disruptive Measles Outbreak (12M period) 1/2022 – 12/2022
Measles Incidence Rate per Million


Notes: Based on data received 2023-02 - Surveillance data from 2022-01 to 2022-12 - Incidence: Number of cases / population * 1,000,000 - Population data: World population prospects, 2019 revision
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IVB Director’s Report to SAGE 13


Yellow fever vaccine coverage stagnated:
concerns of outbreak in areas with past large vaccination campaigns


▪ 15 countries reporting confirmed & probable YF cases


▪ Outbreaks signal immunity gaps in high-risk
countries


▪ Since late 2020:


▪ 11 outbreaks, of which


▪ 7 were disruptive


▪ 7 were in countries with history of preventive
campaigns (6/7 are disruptive)


▪ High concerns about urban risk


▪ Potential for exportation


▪ Response is resource-intensive


▪ Underlying risk aggravating factors


▪ WHO Grade 2 emergency
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IVB Director’s Report to SAGE 14


Diphtheria Outbreak in Nigeria
Session1_Obrien
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IVB Director’s Report to SAGE 15


Cholera Outbreaks 2022- 2023
Session1_Obrien


SAGE meeting March 2023







IVB Director’s Report to SAGE 16


Many countries facing crisis upon crisis (e.g. Zambia)
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Kenya


▪ 53 million population


▪ 8,000 vaccinating health facilities –
(incl public, private, NGO & FBO)


▪ Started March 2021 targeting health care
workers, teachers, security officers &
people with comorbidity


▪ As of 1st Feb 2023, administered over 23
million doses


COVID-19 Vaccination
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▪ Despite impact of COVID-19  maintained
strong routine immunization services


▪ Continued RTS,S pilots in 8 counties (26
sub-counties)


Data from Kenya Immunization Programme, 13 February 2023


Resilient Country Immunization Programmes
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Yemen


▪ 21.6 million in need of humanitarian
assistance (2/3rds population)


▪ 4.5 million people internally displaced


▪ 46% of all health facilities are non-
or partially functioning


A symposium held 7 Jan 2023 in Sana’a with 
the participation of several senior officials


After which authorities suspended all outreach 
vaccination activities in northern Yemen


“Vaccines Are Neither 
Safe Nor Effective” 


Fragile Country Immunization Programmes
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VIMC analysis: impact 
of disruptions for 
immunization
Focusing on calendar years (2020-
2030):


▪ Assuming that coverage does not
return to pre-disruption levels until
2025 and no catch-up activities are
undertaken, It is projected that 48,109
additional deaths will occur between
calendar years 2020 and 2030, in 112
countries, as a result of disruption in
measles, rubella, HPV, HepB, MenA
and YF vaccination.


▪ The vast majority of these are
projected to be due to measles and
occur in the WHO AFRO region.


▪ Of these, 18,521 deaths could be
mitigated between calendar years
2020 and 2030 as a result of PIRI-like
catch-up activities.
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Immunization crisis 
spawned from a crisis:


IVB Director’s Report to SAGE


1. Here & Now of Covid-19


2. VPD growing crisis


3. Opportunities and actions


An imperative part of the
COVID-19 response
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Approx 67 million children to be immunized globally 
in 2023–25 to be back on track
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78%* of zero-dose children in 2021 lived in 20 countries – providing 
focus for intensified support efforts
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Many countries are restoring programme performance, 
some likely exceeding 2019 levels (await WUENIC 2023!)
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2023 Immunization intensification
3-prong approach:


Catch-up


Restore immunization programmes


Strengthen immunization programmes


Strengthen immunization systems 
within Primary Health Care, to improve 
program resilience & resume the trajectory of 
the IA2030 goals & targets


Reaching children who missed vaccination 
during 2020-2022, some of which was due to 
the pandemic (this includes the 2019 zero-
dose and under-immunized children  as 
part of the accumulated susceptible cohort)


Restore vaccination coverage in 2023 back 
to at least 2019 coverage levels


2


3


Delivered through: 


Tailored country response 
planning & implementation


Advocacy and partnerships


Responsive technical assistance


Monitoring and learning


Resource mobilization


Political leadership1
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Health campaigns are a two-edged sword
Health Campaign Effectiveness Coalition driving toward change
HCE Coalition source: Campaign Calendar-March 2023)
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https://campaigneffectiveness.org/campaign-calendar/
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A robust catch-up vaccination strategy 
requires a whole system approach
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http://www.who.int/teams/immunization-vaccines-and-biologicals/essential-programme-on-immunization/implementation/catch-up-vaccination
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Of the 57 catch-up schedules analyzed… 45 (79%) permitted 
catch-up with at least one childhood vaccine (excluding 
HPV) beyond 5 years of age.
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Opportunities in Digital Health following COVID-19 Vaccination
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Vaccine supply and 
stock availability –
JRF 2018-2021


▪ Digitalized stock management
systems at district level


▪ Reduces stock out at district level, as
reported in the eJRF.


▪ Implementation of digital solutions will
further improve stock visibility and
availability down to service delivery level.


IVB Director’s Report to SAGE 29


Session1_Obrien


SAGE meeting March 2023







Increase in the use of solar energy for refrigeration
Burkina Faso
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Solar Petrol GasElectricity


2017 2022
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Future of COVID-19 vaccination: 
What do we mean by integrating COVID-19 vaccination?
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Immunization through the life course, integrated through PHC
Addressing demand & vaccine misinformation
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Immunization heavily implicated in Health 
Emergency Preparedness and Response (HEPR)
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Vaccine market information for equitable access


183
Member States 
reporting 
vaccine 
purchases


Up to


85%+ Reporting rate
consistently 
since 2018


Launched 2018 >180 Member States
reporting


47 Vaccines


94 Manufacturers


• 2022 Global Vaccine Market Report calls for:
• increased investment in & oversight of vaccine manufacturing & distribution,


especially when publicly funded;


• international collaboration rules on sharing vaccines equitably;


• improved transparency on pricing & capacity by industries;


• technology transfer to manufacturers in low- & middle-income countries
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Access to Countermeasures strengthened with fast-tracked R&D, scalable 
manufacturing and coordinated procurement and supply chain


IVB Director’s Report to SAGE 35


mRNA Hub
for local manufacturing 


in Africa
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Snapshot of emerging vaccines, vaccine-like monoclonal 
antibodies and innovative vaccine technologies (non-Covid)
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New vaccines, where no vaccine exist today
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WHO and partners: regional pathogen prioritization exercise to inform 
vaccine development, introduction and manufacturing
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Accelerating Introduction: Malaria vaccine
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Delivery Innovation: Measles-Rubella Microarray Patches
phase 2b proof-of-concept data expected May 2023
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WHO continues to enable and accelerate development through the Vaccine Innovation Prioritization Strategy 
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Highest Priorities for 2023 - 2025


Zero dose child 
agenda & RI 


Strengthening 
(Catch-up, 
Recovery & 


Strengthening)


• Measles


• Polio


• Diphtheria


• Yellow Fever


• Health
Emergency
Preparedness &
Response


HPV Revitalization COVID-19 
integration


Malaria 
introductions 


(regional)
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IA2030: Working in partnership


• Partners are collaborating on operation Big Catch
Up in 20 priority countries with highest numbers
of zero-dose children


• A target of 50 million additional children
for vaccination in 20 priority countries


• The Big Catch Up incorporates response to
several recommendations made in the 2022
Technical Progress Report (TPR), reviewed by
SAGE in October 2022
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Overview: The ‘Big Catch-up”
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The big catch-up communications push means catching up on:


• Children missed during the pandemic


• Restore immunization to get back to 2019 coverage


• Strengthening immunization to achieve the 2030 trajectory


World Immunization Week: 24 – 30 April 2023
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Key advocacy moments 2023
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• World Health
Assembly


• United Nations High Level
Meeting (IA2030 event)


• WUENIC Annual
Immunization Figures


• Launch: Big Catch-up 
World Immunization Week


National consultations on ‘big catch-up’ constraints & solutions
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Thank you and deep appreciation, Seth 
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Thank you
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Measles elimination in AFR


SAGE meeting
March 2023
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Number of countries in AFR by MCV-1 coverage 
category. 2015 – 2021. WUENIC.
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Case based measles surveillance performance in AFR.
2018 – 2022


2018 2019 2020 2021 2022 


Total suspected measles cases 82,805 323,424 70,242 55,976 114,347


Total lab specimens collected 58,328 61,632 39,613 43,036 73,457


Incidence of confirmed measles per million 
population


43.3 536 39.7 21.5 51.3


# countries meeting the targets for the 2 
main surveillance performance indicators


22 22 11 20 28


• 12 countries:  Confirmed measles incidence > 50/million in 2022
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Measles outbreak risks in 2023


• Highest risks in Liberia, Sierra Leone, Chad, Tanzania, CAR, Malawi, South


Africa, South Sudan, DR Congo, Mozambique, Angola


• Delayed SIAs on top of declining MCV1 coverage


• Multiple priorities


• Efforts and political will focused on COVID


• WHO support to countries  to mitigate risks


• Advocacy letters sent to countries from AFRO


• Risk assessment:


• National measles immunity profiles


• Detailed Measles outbreak risk assessment


• SIAs planning/ timely implementation – including the deployment of TA


• Finalising preparedness plans, capacity building thru M/ MR STOP
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Immunity profile: example of Liberia
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Major challenges


• Post-pandemic declines in vaccination coverage


• Heightened risk for measles outbreaks


• Repeated delays in donor funding to countries for
scheduled and approved SIAs


• Deferrals and rejections of time-sensitive SIAs
applications to GAVI


• Political will and program resources focused on COVID
vaccine roll out
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Way forward


• Ongoing efforts to strengthen routine immunisation coverage


• Measures to mitigate risks for measles outbreaks in high priority
countries


• Optimise the availability of COVID resources to strengthen routine
immunisation and measures to mitigate risks for measles outbreaks


• Support countries to shift from 10-dose to 5-dose measles / MR
vaccine vials for routine vaccination service


• Support timely and high quality SIAs applications and
implementations


• Continue support for outbreak preparedness:
• Tech support for preparedness planning and capacity building


• Mobilise resources
7


Session2_Measles


SAGE meeting March 2023







Presentation to SAGE, March 2023


Progress and hurdles on the road towards 
measles and rubella elimination in EMR
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4 million children unprotected against measles in EMR in 2021


Source: WUENIC 2000-2021
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Reported measles and rubella cases, 2019 - 2022, EMR


1 dot = 1 case and dots are randomly placed within country boundary


Measles confirmed cases
Rubella confirmed cases


2019 2020


2021
2022


179,474,906 children 9m-15 years age vaccinated with MCV through SIAs in  2019 – 2022
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Number of <15 years susceptible for measles by age group by country, 
EMR
n= 46.18 million estimated as end of 2023 


~20 million <5 
years children 
need catch-up
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https://app.powerbigov.us/groups/me/reports/025f54e3-535c-423c-95ac-8f302e0eebc5/?pbi_source=PowerPoint
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9 EMR countries have high risk of measles outbreak if not intervention to bridge the immunity gap
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• Little focus on measles in immunization messages


• Lack of financing strategy for middle income countries


• Gavi support that often does not fit the need of eligible countries


• Limited for only <5 years children


• Long lead time between application submission and actual fund availability


• Focus on outbreak response preventing the capacity to implement quality campaigns


• Fragile, conflict and vulnerable settings


• Service access, monitoring and supervision by partners, divided territories


Challenges in immunization
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• Fragmentation of systems


• Unsustainable solutions (e.g., incentives)


• Poor laboratory / epidemiology coordination


• Data sharing by governments


• Lack of measles genotyping data


• Shipment of kits and reagents


• Quality assurance


Challenges in surveillance
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• Engage NITAGs to adapt policies to allow measles vaccination beyond EPI target age


• Support countries to implement quality campaigns


• Work with WHE


• Develop shared immunity gap dashboard to restore a balance preemptive / reactive campaigns


• Adapt strategy to FCV setting  (e.g., integrated campaigns)


• Implement the regional strategy for integrated surveillance, including working group of polio transition


• Mainstream laboratory / epidemiology coordination


• Implement the regional public health laboratory strategy


• Build on capacity built for COVID-19 to genotype measles


• Quality assurance


• Support in better data management, use and reporting following timely feedback


What we will do
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• The right balance in communication to keep a focus on measles


• Predictable resources for follow-up campaign in priority countries based on immunity profile


• Financing options adapted to middle income countries


• Cost sharing, catalytic support for technical assistance and M&E


• Simplified, fast track Gavi support for interventions adapted to local disease epidemiology


• Increased capacity for agile, epi-driven periodic follow up campaigns


• Investment in surveillance as part of integrated disease surveillance


• Advocacy for data sharing


What we need
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Measles and rubella elimination in 


the WHO European Region – focus on 


closing immunity gaps using VPDs as 


compass


Siddhartha Datta, Regional Adviser,
Vaccine-preventable diseases and Immunization Programme, 
WHO Regional Office for Europe, Denmark
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Measles cases by month, Jan 2020 – Dec 2022, WHO 
European Region


Measles cases, Jan-Dec 2022, WHO European Region


Measles cases in 2022 = 904
Measles cases (official and yet to be confirmed) in 2023 = 606 (18 countries in 9 weeks)


Increasing measles cases in 2022 & 2023 – points towards rapid outbreak 
response and catch-up vaccination in the WHO European Region
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WHO European Region prevented any further backsliding in 2021 – recovery has 
been variable in countries irrespective of their income levels   
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Unvaccinated measles first dose infants by income 
levels, 2019 - 2021, WHO European Region


Subnational coverage by income levels, 2019 - 2021, 
WHO European Region
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Population movements point to increased risk of VPD spread and outbreaks -
Exhausted health systems will limit surveillance and vaccination response


Source: UNHCR Ukraine Refugee Situation (unhcr.org) as of 6 March 2023


The boundaries and names shown, and the designations used on the maps do not imply official endorsement or acceptance by the United Nations 
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It is time to look beyond reported coverage data for any decision-making – current 
disease epidemiology and local knowledge are vital elements


Immunity gaps not always reflected by official coverage estimates; 
Mobile populations and economic migrants including unregistered migrants create 


challenges for planning, service delivery, and monitoring
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Financial assistance from partners and donors is instrumental to provide required 
support to the Member States and for few Member States to mount a response


Cases in districts supported for outbreak response immunization


Cases in other districts


20222021


M
ea


sl
es


 c
as


es


Jan’22: First 
measles cases 
reported


Jul’21: Application 
submitted to Gavi by 
MoH: nationwide 
SIA: target 
1,138,334; 6 -59 
months


Jul’22: Approval 
from MRI for 
outbreak 
response: 3 
districts, 6m –
15y


Sep’22: Campaign 
conducted in 3 
districts, 6m—15y


Jun’22: Application
submitted to MRI 
for outbreak 
response funds: 35 
districts, 6m – 15y


Feb’23: 
Measles 
cases in 
Tajikistan 
reported in 
Russian 
Federation


Missed opportunity to prevent outbreak by mass 
vaccination to fill known nationwide immunity gap 


that was not reflected by routine immunization 
coverage estimates


Missed opportunity to support effective 
small-scale outbreak response activities 


(e.g., intensive case investigation, contact 
tracing, hospital infection prevention and 


control)


Good quality campaign with 
99% coverage halted 


transmission in targeted 
districts but continued in other 


districts and has spread to 
other countries.


Reflection on missed opportunities in managing measles outbreak, Tajikistan


Missed opportunity to 
support an outbreak 
response campaign 


(geographical scope) 
guided by the 
epidemiology
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Key pillars


Immunization 
across life-course


Local solutions to 
local challenges


Equity in 
immunization


Achieving EIA2030 impact indicator of measles and rubella elimination


Countries have political will to achieve high coverage (catch-up 


vaccination happened in 2022 and ongoing) - exhausted 


workforce, multiple emergencies and constrained national finances


Operationalizing concepts (“measles as a tracer”, closing immunity 


gap, “diagonal” planning) with pragmatic tools for local impact


to contextualize existing guidance aligned to country health 


architypes


Measles and rubella elimination as a vehicle for broad health 


system strengthening and achieving coverage targets particularly in 


underserved communities; finding and responding to these 


communities (e.g., surveillance, outbreak investigation and 


response) for impact beyond measles


Focus of WHO European Region, 2023 & 2024: Prevent backsliding in “achieving 
measles elimination” and opportunity to make “rubella elimination a reality”
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Opportunities for Member States and partners in achieving measles and rubella 
elimination in the WHO European Region 


• Catch-up vaccination (intensified routine or
campaign) and strengthening VPD surveillance


• 2023 & 2024: preventive campaign based on risk
assessment and rapid outbreak response to
prevent widespread measles resurgence
• modified/streamlined decision-making on campaign


funding including mechanism as “no regrets funding”
to support rapid outbreak response for early
containment


• Need of the hour: partners to align strategies and
priorities around supporting campaign (based on
local knowledge and data) to prevent outbreaks and
advance elimination goals.


Immediate and targeted catch-up vaccination needed to avert measles resurgence 
(who.int)
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https://www.who.int/europe/news/item/10-02-2023-immediate-and-targeted-catch-up-vaccination-needed-to-avert-measles-resurgence





Status of Measles and Rubella 
Elimination in the Americas: 


Bridging the Gaps In 
Vaccination and 


Epidemiological Surveillance


Daniel Salas, MD, MPH.


Chief of Comprehensive Immunization Program


PAHO/WHO Washington DC
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MR Elimination Status and Country Classification Used by PAHO- RVC


All 35 member states sustained rubella
elimination


32/35 member states sustained measles
elimination
Measles endemic: Brazil


Indeterminate status with major concerns: 
Haiti


Pending reverification for measles elimination: Venezuela
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Measles case distribution (AMR), 2018-2022


Total = 16,791 cases Total = 23,279 cases Total =  8,708 cases Total =    712 cases Total =    165 cases
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Argentina=2
Brazil=42
Canada=3
Ecuador =1
Paraguay=1*
USA=118


TOTAL= 167
(0 deaths)


Brazil=676
French Guyana= 5
USA=49


TOTAL= 730
(2 deaths)
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OPS/OMS


Number of children 1 year (x 1,000) with zero dose of MMR1
Latin American and the Caribbean Countries, 2012-2021
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Haiti
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Ecuador
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Regional


Source: Country reports through the PAHO-WHO/UNICEF Joint Reporting Form (JRF), 2020 and electronic PAHO-WHO/UNICEF Joint Reporting Form (eJRF), 
2022.
Note: Haiti uses MR.


Coverage


MMR1
94 92 93 94 93 88 91 87 87 85
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Vaccination coverage of MR/MMR follow-up campaigns 
Region of the Americas, 2021 and 2022


Republica 


Dominicana  96%


Brasil 48% 


Venezuela 76% 


Argentina 67% 


Ecuador 


El Salvador  


91%


Honduras 


83%


Nicaragua 109%


Colombia 


94%


Paraguay 


66% 


Bolivia 88%


In 2021, 4 countries vaccinated 19.9 million children aged 1 to 10 
years. 


In 2022, 7 countries vaccinated more than 12.9 million children 
aged 1-6 years with SR/MMS.


In total, 32.8 million children aged 1 to 10 years were vaccinated. 


vaccination coverage, 


according to ranges


95 % y mas 


80% a 94 %


Menor de 80 %
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Notification rate of suspected measles-rubella cases per 100,000 population
by subregions. Latin America and the Caribbean English, 2018-2022*


>2.00 x 100.000 inhabitants


1.00-1.99 x 100.000 inhabitants


<1.0 x 100.000 inhabitants


Fuente: Reportes de países a través de ISIS y informes de Excel a FPL-IM/PAHO. |  *Datos hasta 6 de marzo del 2023. | NR – No se recibió informe actualizado.


País 2018 2019 2020 2021 2022
CUB 23.28 34.27 13.94 6.43 14.10
SLV 8.14 8.57 2.94 5.88 8.72
NIC 4.55 10.48 1.90 2.09 2.17
MEX 3.07 4.00 1.94 1.08 1.92
HTI 1.92 1.84 1.25 1.41 1.63
HND 2.20 3.95 1.19 0.53 1.42
DOM 1.69 1.79 0.42 0.30 1.25
GTM 3.01 2.10 0.40 0.49 0.91
CRI 1.82 2.04 2.04 0.39 0.87
PAN 1.66 1.58 0.70 0.59 0.76


Centroamérica, México, Cuba, 
Haití y República Dominicana


País 2018 2019 2020 2021 2022
PRY 13.06 22.26 8.02 8.08 9.09
VEN 24.75 7.21 3.30 4.74 6.35
COL 14.52 8.79 1.45 2.03 2.20
BOL 2.25 1.45 1.18 1.08 2.12
BRA 5.38 32.10 8.29 1.24 1.73
ECU 6.12 3.54 1.29 1.34 1.72
ARG 4.51 3.72 0.76 0.32 1.60
CHL 3.22 4.27 0.26 0.24 1.55
PER 3.65 1.71 0.23 0.22 0.37
URY 0.40 2.05 0.32 0.00 0.00


Andean,
South Cone & Brazil


País 2018 2019 2020 2021 2022
BRB 3.84 4.53 4.18 1.39 2.43
BLZ 15.17 8.97 0.50 0.25 1.21
GRD 0.92 1.79 4.44 0.00 0.88
JAM 7.45 8.31 0.98 0.27 0.30
BHS 0.25 1.54 0.00 0.00 0.25
GUY 4.35 5.49 0.89 0.00 0.00
MSR 18.78 18.72 0.00 0.00 0.00
LCA 0.00 2.19 0.00 0.00 0.00
ATG 3.88 2.06 0.00 0.00 0.00
KNA 6.85 1.87 0.00 0.00 0.00
CYM 6.71 1.65 0.00 0.00 0.00
DMA 0.00 1.35 0.00 0.00 0.00
SUR 0.53 1.03 0.00 0.00 0.00
TTO 0.95 0.72 0.00 0.00 0.00
CUW 0.00 0.61 0.00 0.00 0.00
AIA 5.74 0.00 0.00 0.00 0.00
VCT 2.72 0.00 0.00 0.00 0.00
ABW 0.00 0.00 0.00 0.00 0.00
BMU 0.00 0.00 0.00 0.00 0.00
SXM 0.00 0.00 0.00 0.00 0.00
TCA 0.00 0.00 0.00 0.00 0.00
VGB 0.00 0.00 0.00 0.00 0.00


English Caribbean sub region


2018 2019 2020 2021 2022


Total Regional** 6.39 14.13 3.93 1.41 2.21


** Canadá e EUA no incluidos
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OPS/OMS


Key challenges in Routine Immunization 2023-
2024


In addition to the ongoing decline in vaccination coverage rates across all antigens, the Americas 
are facing multiple challenges.


• Governments: The political commitment to COVID-19 vaccination is not easily translating to the
routine program. Strong, continuous advocacy from PAHO, technical partners and donors is
required.


• National financing: Limited resources in the national budget (and much depleted from the
pandemic response efforts); Great reliance on external donors and PAHO collaboration.


• Primary healthcare systems: Limited resources available to provide essential services, outreach
and prevention interventions. Vaccination sites operate on a limited schedule and with few staff.


• Human resources: Health workers are few, overburdened and in need of training on all EPI
components.


• Vaccine acceptance: Hesitancy and refusal towards COVID-19 vaccines is entrenched and may
spill to other antigens in the routine program.
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OPS/OMS


Policy framework for Reinvigorating 
Immunization as a public good in the Americas


According to their national context and priorities, Member 
States are urged to:


• Ensure and protect immunization-specific budgets


• Reinvigorate immunization programs through the
implementation of innovative approaches and best
practices, incorporating technological, communication,
behavioral, and data analysis tools


• Raise awareness among health care workers to advise
individuals regarding immunization


https://www.paho.org/en/governing-bodies/directing-council/59th-directing-council
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Measles Key Focus Area (closing gaps and ensure sustainability)


Follow-up 


campaigns


Planning with high quality criteria to increase 


population immunity, including simultaneous 


vaccination with other antigens                


     


     


                                          


                      


                  


                         


                        


                


                


     


                                   


     


     


     


     


     


     


       
        


       
        


              


                   


     


              


                   


      


              


                   


     


      


              


                   


     


              


                   


     


               


                   


     


               


                   


     


            


            


            


            


                                 


                                 


                                 


                                 


                                 


                                 


                                 


                                 


                             


Risk analysis Conducted at the level of municipalities / 


detecting and targeting high-risk localities
                


     


     


                                          


                      


                  


                         


                        


                


                


     


                                   


     


     


     


     


     


     


       
        


       
        


              


                   


     


              


                   


      


              


                   


     


      


              


                   


     


              


                   


     


               


                   


     


               


                   


     


            


            


            


            


                                 


                                 


                                 


                                 


                                 


                                 


                                 


                                 


                             


Intensify 


search


Active Institutional / community search for 


suspected measles and rubella cases
                


     


     


                                          


                      


                  


                         


                        


                


                


     


                                   


     


     


     


     


     


     


       
        


       
        


              


                   


     


              


                   


      


              


                   


     


      


              


                   


     


              


                   


     


               


                   


     


               


                   


     


            


            


            


            


                                 


                                 


                                 


                                 


                                 


                                 


                                 


                                 


                             


Train ERRAs
Rapid Response Teams, and update national 


sustainability plans to prepare for imported 


cases
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Measles Elimination
in the Western 
Pacific Region


Impact of and recovery 
from COVID-19 Pandemic 
2020-2022


SAGE Meeting
Geneva, 20-23 March 2023


Yoshihiro Takashima


VPDs & Immunization Programme (VDI)


WHO Western Pacific Region


Measles & Rubella Nation-wide Mass Vaccination Campaign, the Philippines, October-November 2020
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Measles Elimination in the Western Pacific Region


Progress and achievements


35


• CHN has continued to make steady and significant progress towards measles elimination


with declining measles incidence since 2014.


o Measles virus genotype H1, which has previously been endemic / indigenous in CHN,


has not been reported in the country, nor in the Region or globally since September


2019.


• Measles virus genotype D9 has not been reported in the Region since 2017.


• PICs sub-region has maintained zero endemic measles and rubella incidence for many


years and aim to achieve verification of measles (and rubella) elimination by 2025. Pacific


Strategy and Plan of Action for Measles and Rubella Elimination 2023-2025 being


developed.


• During the global measles resurgence in 2018-19:


o large-scale outbreaks prevented after importation of measles cases in several


countries (AUS, BRU, JPN & ROK); and


o large importation-related measles outbreaks occurred in NZL, HKG, MAC & SGP. But


their elimination status maintained.


• Historically low level of reported measles and rubella cases by WPR countries since 2020.


• As of September 2022, 8 WPR countries/areas (AUS, BRN, HKG, JPN, MAC, NZL, ROK and


SGP) verified for measles elimination and 7 for rubella elimination (AUS, BRN, HKG, MAC,


NZL, ROK and SGP).


• No large importation-related measles outbreaks have been reported in the Region from


the second quarter of 2020 to date.
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Measles Elimination in the Western Pacific Region


Progress and achievements


36
* Total confirmed and compatible measles cases by month of rash onset
Source: Monthly measles and rubella country reports to WHO submitted by 20 September 2022


Regional Strategy and Plan of Action for Measles and Rubella
Elimination in the Western Pacific


Reported measles cases by year, WPR, 2000-2020


Reported measles cases* by month by country, WPR, 2012-2022
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Measles Elimination in the Western Pacific Region


Measles Vaccine Service Deliveries amid COVID-19 Pandemic


37
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2019 2020 2021 2022 2023


138,226 135,750 121,769 110,282


8,024 10,814 8,975 9,367 5,870 5,952 5,318 5,064


11,475 10,866 9,986 9,813
average number of monthly doses administered ( - - ) average number of monthly doses administered ( - - ) 


average number of monthly doses administered ( - - ) average number of monthly doses administered ( - - ) 


PHL LAO


PNG MNG


• Doses of measles vaccines administered continued declining from 2020 to 2022 in several


countries of the Region, resulting in increase of zero-measles-vaccine-dose children
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Zero-dose


children


(2019-2022)


2,531,244


Zero-dose


children


(2019-2021)


70,960


Zero-dose


children


(2019-2022)


761,853


Zero-dose


children


(2019-2021)


17,726
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Measles Elimination in the Western Pacific Region


Measles Routine Vaccination Coverage
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MCV1 coverage by country, WPR, 2010-2021


MCV2 coverage by country, WPR, 2010-2021
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Measles Elimination in the Western Pacific Region


Measles Surveillance amid COVID-19 Pandemic


Country/area


Discarded non-measles rate 
per 100 000 pop


Second level units
with ≥ 2 discarded cases 


per 100 000 pop1


Suspected cases
with adequate investigation


≥ 2 ≥ 80% ≥ 80%


2019 2020 2021 2022 2019 2020 2021 2022 2019 2020 2021 2022


Australia 3 Insufficient data Insufficient data Insufficient data


Brunei Darussalam 4.6 4.3 4.1 4.8
Not applicable


100% 95% 100% 100%


China, Hong Kong SAR 0.1 0.1 0.0 0.0 100% 100% 100% 67%


China, Macao SAR 14.3 1.5 3.4 1.5 99% 100% 91% 100%


Japan 2.2 0.2 0.1 0.1 23% 0% 0% 0%
Insufficient data


New Zealand 1.9 4.8 1.4 2.0 Insufficient data 60% 15% 40%


Republic of Korea 8.6 0.6 0.4 0.3 100% 0% 0% 0% 87% 61% 93% 77%


Singapore 1.8 0.3 0.1 0.2 Not applicable 73% 62% 25% 31%


Cambodia 9.4 15.2 2.1 4.6 96% 100% 24% 56% 91% 93% 96% 92%


China 5.3 2.0 2.0 1.7 77% 32% 0% 26% 97% 100% 99% 98%


Lao People's Democratic Republic 18.6 4.7 0.5 4.1 100% 61% 6% 44% 64% 69% 47% 4%


Malaysia 28.1 14.9 6.1 10.4 94% 88% 63% 81% 85% 88% 80% 84%


Mongolia 10.5 3.0 0.2 1.5 50% 23% 5% 14% 94% 100% 100% 97%


Papua New Guinea 1.0 1.3 0.1 0.5 15% 20% 0% 10% 77% 83% 100% 84%


Philippines 1.8 1.0 0.6 1.5 28% 11% 0% 39% 30% 44% 70% 68%


Viet Nam 0.9 0.4 0.2 0.3 14% 6% 2% 3% 25% 30% 39% 0%


Pacific island countries and areas4 13.2 5.0 2.5 10.0 20% 25% 5% 10% Insufficient data 46% 97%


Western Pacific Region 5.2 2.0 1.7 1.7 47% 29% 7% 21% 66% 87% 95% 91%


Green Reached or surpassed target


Yellow Nearly reached target: 1.00–1.99 for non-measles suspected case rate; 10.1–25% for percent clinically confirmed cases; 60–79% for other indicators


Red Substantially below target


• Sensitivity of measles surveillance (e.g. discarded non-measles rate) was seriously affected


in 2020 and 2021, particularly at subnational level, in many countries and areas of the


Region, regardless the status of verification on measles elimination.


• While sensitivity of measles surveillance was improved in 2022 in many countries, it’s still


insufficient for elimination standard over the Region.
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Measles Elimination in the Western Pacific Region


Regional Responses to prevent resurgence / large outbreaks


• Preventive, nation-wide MRCV mass vaccination campaigns are:


o being prepared and will be conducted targeting children aged 0-5 years in PHL and


PNG in Q2 2023; and


o being prepared or planned from Q3 2023 to Q2 2024 in MNG, MYS, LAO & KHM
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Measles Elimination in the Western Pacific Region


Global Responses needed to prevent resurgence / large 
outbreaks


• Advocate urgent needs to escalate and accelerate global efforts to


prevent resurgence and import-related large-scale outbreaks of measles


• Ensure sufficient supply of MCV for multiple, simultaneous MCV-SIA in


the world in 2023-2024


• Advocate and accelerate implementation of Measles and Rubella


Strategic Framework 2021-2023 (e.g. Strategic Priority 5: Outbreaks and


Emergencies)


• Advocate, accelerate and extend implementation of Measles Outbreaks


Strategic Response Plan 2021-2023 (MOSRP) (e.g. Priority Area 2:


Prevention, Priority Area 4: Outbreak response and recovery, etc.)


• Mobilize sufficient financial and human resources for the above
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Measles and rubella elimination


South-East Asia Region


March 2023


Session2_Measles


SAGE meeting March 2023







Measles and Rubella elimination – A snapshot 


Country


Year in which 
verified


Measles Rubella 


Bhutan 2017 -


DPR Korea 2018 -


Maldives 2017 2020


Sri Lanka 2019 2020


Timor-Leste 2018 -


43


• 5 of 11 countries in the Region verified to have
eliminated measles – of these, 2 countries verified to
have eliminated rubella as well


• Independent external review of the programme in Q4
2021 concluded that the Region is off-track to achieve
the goal of measles and rubella elimination by 2023


• High momentum in the Region to achieve goal


• Regional consultation held with countries and
partners to reset the target date (14-16 March 2023)


• Road maps with milestones being developed by
countries to achieve the goal
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MCV1 coverage declined from 94% in 2019 to 86% in 2021
Performance variable across countries 
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significant 
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• During 2020 and 2021, 9.1 million unvaccinated children for measles and rubella (54% in
India, 27% in Indonesia, 10% in Myanmar)


• 5.3 million children remained partially vaccinated for measles (60% in India, 37% in
Indonesia) Source: WUNIC 2022
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Children vaccinated with MCV1  2019-2022


• More children received  MCVI and MCV2 in 2022 compared to 2019 in India and Indonesia
• Catch-up efforts in 2022 have reached some of the children that missed MCV1 and MCV2 in 2020 and 2021
• DPR Korea and Myanmar yet to show recovery
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Source: Monthly routine immunization data


Recovery in 2022: MCV1 and MCV2 
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Factors behind RI recovery 
• High government ownership
• Guidelines and standard operating


procedures for recovery
• Support of WHO and UNICEF staff at


subnational level
• Monthly reporting of immunization


data to regional office - close
monitoring


• NIP/NITAG reports to ITAG and follow-
up of country specific
recommendations by RWG partners


• Use of electronic data reporting for
COVID 19 expanded to routine
immunization


Children vaccinated with MCV2  2019-2022
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Sensitivity of MR surveillance has significantly enhanced in the Region in 2022 recovering from the 
effect of pandemic, however only 50% of districts have achieved desired surveillance standards 
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Monthly non-measles-non-rubella 
discard rate  per 100,000 population in 


SEAR; 2019-2022


2019 2020 2021 2022


Impact of COVID-19 on MR surveillance and recovery in 2022 


Countries
Non-measles Non-
rubella cases per 


100,000 population
2019 2022


Bangladesh 3.35 3.37 


Bhutan 39.72 14.94 


DPR Korea 2.10 1.08 


India 1.05 4.50 


Indonesia 1.92 2.47 


Maldives 18.40 0.52 


Myanmar 2.43 0.09 


Nepal 5.53 3.23 


Sri Lanka 1.55 0.25 


Thailand 5.99 0.20 


Timor-Leste 31.63 17.36 


SEAR 1.68 3.79 
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Source: WHO/UNICEF coverage estimates, July 2020 and WHO/UNICEF JRF and EPI/MOHFW; Measles cases from JRF 2000-2021 and 
2022 from SEAR MR surveillance database


Data as of 16 January 2023


Confirmed measles cases  in SEAR 2013-2022


Measles outbreaks in 2022


• Sub national variability in
coverage prior to the pandemic
and further increase in
susceptibles during the pandemic
led to several measles  and
rubella outbreaks (notably in
India, Indonesia, Bangladesh and
Myanmar)


• Outbreak response readiness
assessment conducted in priority
countries has demonstrated need
to strengthen response capacity
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Roadmap to MR Elimination in India 


• District centered approach
• District Task Forces, chaired by district magistrates


monitor implementation, ensure accountability


• Three areas of focus


• Immunization, surveillance (including outbreak


response) and laboratory


• Categorization of districts
• Low Risk Districts – 183
• Medium Risk Districts – 386
• High Risk Districts - 164


• Different strategies based on the level of risk


• Key country milestones identified


Goal: Achieving and Sustaining Measles and Rubella Elimination in 
India 
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Requested needs
• Coordinated advocacy from partners for measles and rubella elimination


within IA 2030 and Strategic Framework for Regional Vaccine Action Plan
2022-2030


• Financial support to resource constrained countries
• for catch-up, and follow-up  SIAs for age groups as guided by epidemiology
• Outbreak response immunization


• Subnational level technical assistance for Bangladesh, India, Indonesia,
Myanmar, Nepal and Timor Leste


• Surveillance strengthening – transition of POLIO network to support MR
elimination activities until fully owned by respective governments


• R&D
• POCT for measles and rubella
• MAP
• Operational research
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Immunization, Vaccines and Biologicals


Partnering with regions and countries to 
identify priority pathogens for vaccines


Vaccine Prioritization & Platforms Team


SAGE 20 March 2023
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Agenda for the session


• Framing of SP7 scope and objectives: Dr Kwaku Poku Asante


• Partnering with regions and countries to identify priority pathogens for vaccines: Dr Birgitte Giersing


• Reflections from Prof. Helen Rees


• Discussion


Session3_Path Prioritizaton


SAGE meeting March 2023







SP 7 Research & Innovation 
Working Group
SAGE Meeting 


20th March, 2023
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Immunization Agenda 2030
A global strategy to leave no one behind


7 strategic priorities (SPs)
1. Immunization programmes for primary


health care / universal health coverage


2. Commitment & demand


3. Coverage & equity


4. Life-course & integration


5. Outbreaks & emergencies


6. Supply & sustainability


7. Research & innovation
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Goal and focus of SP7


• Supporting greater capacity for research and innovation by improving the research and innovation
ecosystem and striving for both breakthrough discoveries that change the landscape (e.g., mRNA-
based vaccines), while also advancing incremental innovations for continual improvements
designed to leave no one behind (e.g., combination vaccines)


• Contributed with pathogen prioritisation process
• Objective SP 7.2  Progress toward global research and development targets
• Monitored based on a “short list” of global targets to be developed by WHO (PDR/PDVAC) and endorsed by


SAGE


• Fostering an enabling environment and ensuring that research and innovations that increase the
reach and impact of immunization programs are rapidly and equitably made available to all
countries and communities


• Discuss and advice on operational research


• Ensuring equitable access of innovative products and programs to all countries and communities
• Advice on equitable distribution, high burden areas to ensure maximum impact


Session3_Path Prioritizaton


SAGE meeting March 2023







Members Name Co-leads in bold Status


AFRO
Kwaku Poku Asante (AFRO) Confirmed


Helen Rees Confirmed


EMRO
Ghassan Dbaibo Confirmed


Ahmed Deemas Al Suwaidi (NITAG-UAE) Confirmed


EURO
Contacted


Contacted


PAHO/AMRO


David C. Kaslow (PDVAC)* * Stepping down


Dr Cristiana Toscano (RITAG) Confirmed


John Peter Figueroa (RITAG) Confirmed


SEARO
Gagandeep Kang (SEAR ITAG) Contacted


Mimi Lhamu Mynak (SEAR ITAG Bhutan) Confirmed


WPRO
Chris Morgan Contacted


Contacted


Ex officio IA2030 
core partners 


Name
Contact / 
confirmation status


WHO PDU | EPI Birgitte Giersing | Anna-Lea Kahn Confirmed


UNICEF Robert Scherpbier | Jean-Pierre Amori Confirmed


US CDC/NIH Jim Alexander | B. Lee Hall Confirmed | Contacted


Wellcome Trust Charlie Weller Confirmed


GAVI Marion Menozzi-Arnaud Confirmed


CEPI Adam Hacker Confirmed


Membership
Up to 18 members, with: 


• up to 12 independent
members (target 2 members /
WHO region)


• up to 6 ex officio members
from core IA2030 partners
• WHO
• Gavi
• CEPI
• UNICEF
• NIH
• Wellcome Trust
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Thank you!
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Immunization, Vaccines and Biologicals


Partnering with regions and countries to 
identify priority pathogens for vaccines


Vaccine Prioritization & Platforms Team


SAGE 20 March 2023
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Niklas Luhmann
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Harish Nair
Kathleen Neuzil a
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Helen Rees a, b
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Cristiana Toscano a, b
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Review of pathogen scores
Winston Abara
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Hannah Clapham
Alan Cross
Ghassan Dbaibo
Carolyn Deal
David Durrheim a


Diana Faini
Pat Fast
Peter Figueroa a, b


Amadou Garba
Nebiat Gebreselassie
Birgitte Giersing


Survey dissemination
Sunil Bahl
Paula Barbosa
Moredreck Chibi
Siddhartha Datta
Peter Figueroa a, b


Adam Finn b


Jessica Gu
Quamrul Hasan
Louise Henaff
Benido Impouma
Gagandeep Kang b, c


Shaowei Li c


Ziad Memish b


Chris Morgan b


Nicaise Ndembi
Marc Perut
Helen Rees a, b


Daniel Salas
Kamel Senouci
Rajinder Suri
Yoshihiro Takashima
Ole Wichmann b


and many others at 


regional and 


country levels


Strategic discussions and 
guidance
PDVAC Members and 
meeting participants
SAGE Members and 
meeting participants
SP7 Working Group 
members and meeting 
participants
WHO IVB and AFRO VPD
Gavi policy team


SP7 Working Group Chairs
KP Asante
David Kaslow c


Consultation partners
Global NITAG Network
PAVMN, Africa
HITAP, Thailand
WHO regional offices, CEPI, 
WHO R&D Blueprint team 
members
Additional discussions in 


progress


Project team
WHO


Birgitte Giersing
Mateusz Hasso-Agopsowicz
Erin Sparrow


Bridges to Development


Angela Hwang
Ísis Umbelino
Alan Brooks
Anastasia Pantelias
Maria Dreher


Methodology advice
Rob Baltussen
Paul Hansen
Maarten Jansen
Mark Jit c
Lydia Kapiriri
Stacey Knobler
Colin Sanderson
Yot Teerawattanon


GBD data 
Mohsen Naghavi
Kelly Bienhoff
Eve Wool 


Translation review
Bader Al Ruwahi c


Enric Jané
Ibrahim Khalil
Annie Mo
Irina Morozova
Ana Paula Szylovec
Megan Williamson
Dina Youssef


a current or former SAGE Member 
b RITAG or NITAG member 
c current or former PDVAC member
PDVAC: WHO Product Development Vaccines Advisory Committee, SAGE: WHO Strategic Advisory Group of Experts on Immunization
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Three components to this presentation


A better way to prioritize: why and how


Progress, results, and next steps


Question for SAGE discussion


Immunization, Vaccines and Biologicals
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Question to SAGE


Do we have sufficient information from the regional priority pathogen 


exercise – today – to identify a “short list” of global vaccine R&D targets 


to monitor as indicators, under IA2030 SP7?


Immunization, Vaccines and Biologicals
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Immunization Agenda 2030 
Inspires a better way to prioritize


12


1. Alignment on regional priorities
for vaccine research and
development (R&D)


2. A “short list” of vaccine R&D
targets to monitor as indicators
under IA2030


WHAT


IA2030 Vision for SP7: Research 
& Innovation


• Aligned priorities can focus
funding and resources, and
enable coordination to
accelerate progress


• A robust priority-setting process
will build awareness of disease
burden and potential
interventions


• Collaborative approach rooted in
IA2030 core principles


• Focus on new vaccines—where
vaccines do not yet exist, or where a
new indication is needed


• Partnership model can be applied to
other elements of the IA2030 agenda,
such as implementation research


HOW


People


Centred


Country


Owned


Partnership


Based


Data


Guided


Core principles


WHY
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PART 1 Multi-criteria decision analysis


How: 
Collaborative approach to identify regional priorities


PDVAC: WHO Product Development Vaccines Advisory Committee, IVB: Immunization, Vaccines, and Biologicals, SAGE: WHO Strategic Advisory Group of Experts on Immunization, LMICs: Low- and middle-income countries


Implementation


• Regional, national, and global
stakeholders adapt R&D strategies
as informed by regional priorities


• PDVAC and IVB support
development and pathway to policy
for vaccines where there is a public
health need in LMICs


Monitoring & Evaluation (M&E)


• IA2030 M&E tracks progress in
vaccines for priority pathogens


Question for SAGE: 
Are we ready to identify a “short 
list” of vaccine R&D targets to 
monitor as indicators?


PART 2 Regional consultations


• Multi-criteria decision analysis
(MCDA) is designed for decisions with
multiple trade-offs and diverse
stakeholder perspectives


• Stakeholders do not prioritize
pathogens directly, instead they
weight criteria for prioritization using a
Preferences Survey. Therefore, less
subject to pathogen-related bias


• Gives a ranked list of criteria and
pathogens for each region


• Regional consultations
consider the MCDA results
and make recommendations
on priority pathogens


• Consultations will be
organized in partnership with
and led by regional
stakeholders


• Consultations will be tailored
to regional needs and
opportunities


Path to impact


SAGE
March 2023
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MCDA Survey Preparation
With guidance throughout from PDVAC and subject matter experts


a. Marsh K, et al. doi: 10.1016/j.jval.2015.12.016. Epub 2016 Mar 7. PMID: 27021745.
b. GBD2019: Global Burden of Diseases 2019. When data not available, pathogens were scored based on expert opinion and a range of scores used in sensitivity testing.
PDVAC: WHO Product Development Vaccines Advisory Committee


Step 1. Defined scope 
with advice from PDVAC and 
regional experts


Step 2. Defined criteria based on 
precedents, good practices,a and 
advice from PDVAC and MCDA experts


Step 3. Scored pathogens 
systematically, transparently, and 
based on current evidence


Included pathogens that:
• Affect humans
• Not emerging infectious diseases


(which require different criteria)
• Lack licensed vaccines, or where


existing vaccines do not meet needs
of certain populations


• With candidates in clinical
development


• Are prioritized for vaccine R&D by
global stakeholders (for initial
analysis)


8 criteria:


1. Annual deaths in children under 5


2. Annual deaths in people older than 5


3. Years lived with disability (all ages)


4. Social and economic burden per case


5. Disruption due to outbreaks


6. Contribution to inequity


7. Contribution to antimicrobial resistance


8. Unmet needs for prevention and treatment


Scored region-by-region and globally:
• Assigned pathogens to one of 5 levels for each


criterion:


• Quantitative criteria scored using GBD 2019. Data
gaps addressed and additional data sources
included based on expert advice b


• Qualitative criteria scored using data from literature
searches, focusing on systematic reviews


• Scores proposed by project team, reviewed by at
least 2 experts per region and 1 expert per disease


Very low Low Medium High Very high
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Pathogen Scope


PDVAC Vaccine Value Profiles


Chikungunya virus
Cytomegalovirus
Hookworm
Intestinal pathogenic E. coli (InPEC)
Leishmania spp
Norovirus
Salmonella Paratyphi


Schistosomes


Other pathogens in scope


Chlamydia trachomatis c


Extra-intestinal pathogenic E. coli (ExPEC)
Hepatitis C virus c


Klebsiella pneumoniae


Mycobacterium leprae


Pseudomonas aeruginosa


Staphylococcus aureus


Notes on pathogen scope


• >150 pathogens identified in literature
review filtered down to 26 for prioritization


• Initial scope was 24 pathogens, 2 were
added based on regional expert advice 


• Nearly half are actively supported by
PDVAC and IVB through product and policy
guidance, for many others VVPs are in
development


• For emerging infectious diseases, the R&D
Blueprint for Epidemics is now conducting a
prioritization exercise b


a. PDVAC: WHO Product Development Vaccines Advisory Committee
b. https://www.who.int/teams/blueprint/who-r-and-d-blueprint-for-epidemics
c. Added to scope after survey launch


PDVAC actively supporting a


Herpes simplex types 1 and 2
HIV-1
Influenza
Mycobacterium tuberculosis (TB)
Neisseria gonorrhoeae


Plasmodium falciparum 


Respiratory syncytial virus (RSV)
Salmonella (non-typhoidal)
Shigella spp
Streptococcus agalactiae 


(group B streptococcus)
Streptococcus pyogenes 


(group A streptococcus)
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Step 4 Preferences Survey 
to identify stakeholder priorities


• Focus on criteria reduces bias and
means that pathogen-specific
expertise is not needed


• Tailored to each region and
translated into key languages to
enable broader participation. Also
created a Global survey for
stakeholders working in multiple
regions


• Targeted dissemination to experts
and policy makers starting in
November 2022


• Survey links shared by WHO offices,
partners, and directly by project team


• Surveys remain open. Data as of
February 15, 2023 are shown here


Criteria


Level
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Survey responses to date


Region Responses
completed


Countries 
represented % of countries Countries with responses


African 50 26 55%


Benin, Burundi, Cameroon, Chad, Comoros, Congo, Democratic 
Republic, Congo, Rep., Eritrea, Eswatini, Ethiopia, Gabon, 
Ghana, Kenya, Madagascar, Malawi, Mali, Nigeria, Rwanda, 
Senegal, Seychelles, Sierra Leone, South Africa, Tanzania, 
Uganda, Zambia, Zimbabwe


Americas 25 11 31% Brazil, Canada, Colombia, Cuba, Ecuador, Guatemala, Guyana, 
Jamaica, Mexico, Suriname, United States


E. Med. 38 15 71%
Afghanistan, Bahrain, Djibouti, Egypt, Arab Rep., Iran, Islamic 
Rep., Jordan, Kuwait, Lebanon, Oman, Pakistan, Saudi Arabia, 
Sudan, Syrian Arab Republic, Tunisia, United Arab Emirates


European 22 8 15% France, Israel, Netherlands, Norway, Russian Federation, 
Sweden, Switzerland, United Kingdom


SE Asian 30 6 55% Bangladesh, India, Indonesia, Maldives, Thailand, Timor-Leste


W. Pacific 60 9 33% Australia, Cambodia, China, Korea, Rep., Lao PDR, New 
Zealand, Papua New Guinea, Philippines, Vietnam


Total 225 75 39%


Survey responses represent countries with 81% of global population


As of 15 February 2023


Does not include responses to the Global survey.
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Respondents


Respondents could pick multiple organizations and areas of expertise


Self-reported biographical data


• Will enable
segmentation by
organization type,
expertise, and years of
experience


As of 15 February 2023


Organization type African Americas E. Med. European SE Asian W. Pacific Global Total


Academic institution 14 13 9 7 12 27 6 88


Funding agency 1 0 1 2 0 4 3 11


Government 18 6 14 11 15 10 4 78


Healthcare provider 7 8 7 4 2 10 1 39


Non-governmental organisation 6 1 7 0 3 7 12 36


Pharmaceutical industry 0 4 2 3 0 13 12 34


Regulatory agency 5 1 2 0 1 2 1 12


United Nations agency 12 1 7 2 2 3 5 32


Other organisation 3 1 1 0 3 2 2 12


Expertise


Disease epidemiology 29 17 23 11 15 28 13 136


Economics and health financing 4 3 4 0 3 2 4 20


Healthcare 19 15 20 7 9 14 6 90


Health policy 18 8 14 10 9 12 10 81


Regulatory affairs 4 1 2 1 2 6 3 19


Vaccine R&D 17 14 11 17 15 31 29 134


Other expertise 10 3 4 3 1 7 6 34


Experience


Up to 10 years 5 3 3 2 4 6 9 32


11 - 20 years 27 8 14 5 10 17 11 92


21 - 30 years 9 7 12 7 7 18 8 68


More than 30 years 9 7 9 8 9 19 13 74
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Survey results show great diversity


• Lines are color-coded
according to respondent’s
most heavily weighted
(important) criterion


• Criteria weights are very
diverse


• Will conduct cluster
analysis to look for
patterns in criteria weights


As of 15 February 2023


Individual criteria weights from a single region


1 
Annual 


deaths in 
children 
under 5


4 
Social and 
economic 
burden per 


case


5 
Disruption 


due to 
outbreaks


6 
Contribution 
to inequity


7 
Contribution 


to 
antimicrobial 
resistance


8 
Unmet needs 


for 
prevention & 


treatment


2 
Annual 


deaths in 
people 5 and 


older


3 
Annual YLDs 


(all ages)


1 Annual deaths in children under 5


4 Social and economic burden per case
5 Disruption due to outbreaks
6 Contribution to inequity
7 Contribution to antimicrobial resistance
8 Unmet needs for prevention & treatment


2 Annual deaths in people 5 and older
3 Annual YLDs (all ages)


Multiple criteria equally weighted
Average
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When averaged, criteria are similarly 
weighted within and across regions


• Lines are color-coded by region


• Within any region, all
8 criteria have similar importance
(weight)a


• Criteria weights are also similar
across regions


As of 15 February 2023


Average criteria weight within each region


1 
Annual 


deaths in 
children 
under 5


4 
Social and 
economic 
burden per 


case


5 
Disruption 


due to 
outbreaks


6 
Contribution 
to inequity


7 
Contribution 


to 
antimicrobial 
resistance


8 
Unmet needs 


for 
prevention & 


treatment


2 
Annual 


deaths in 
people 5 and 


older


3 
Annual YLDs 


(all ages)
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Step 5 Rank pathogens based on 
weights and scores: African Region example


From 50 responses


• African Region data
shown as an example,
data for all regions are
given in the backup slides


• P. falciparum, TB, and
HIV-1 highest in priority in
the African Region


• Additional datasets used
for sensitivity testing do
not change results for
top-tier pathogens


Scores for Hepatitis C virus and Chlamydia trachomatis currently under review. Source 1 data were used in surveys. Source 2 and Source 3 are additional datasets for sensitivity testing.


As of 15 February 2023


Criteria Weight


1 Annual deaths in 
children under 5


0.143


2 Annual deaths in 
people 5 and older


0.114


3 Annual years lived with 
disability (all ages)


0.119


4 Social and economic 
burden per case


0.116


5 Disruption due to 
outbreaks


0.128


6 Contribution to 
inequity


0.112


7 Contribution to 
antimicrobial resistance


0.144


8 Unmet needs for 
prevention & treatment


0.123


Step 4. Average criteria weights Step 5. Total weights for each pathogen
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Rank
African 
(N=50)


Americas 
(N=25)


E. Med.
(N=38)


European 
(N=22)


SE Asian 
(N=30)


W. Pacific
(N=60)


1
P. falciparum


(malaria) HIV-1 TB Staph. aureus TB TB


2 TB Staph. aureus Staph. aureus TB HIV-1 Staph. Aureus


3 HIV-1 Klebsiella 
pneumoniae


Klebsiella 
pneumoniae HIV-1 Klebsiella 


pneumoniae HIV-1


4
Klebsiella 


pneumoniae TB HIV-1 ExPEC Staph. aureus GAS


5 Staph. aureus ExPEC Leishmania Klebsiella 
pneumoniae GAS Klebsiella 


pneumoniae


6 Shigella P. aeruginosa ExPEC P. aeruginosa ` ExPEC RSV


7
Non-typhoidal 


Salmonella (NTS)


Group A 
streptococcus 


(GAS)
Shigella GAS RSV P. aeruginosa


8 P. aeruginosa RSV Hepatitis C 
virus RSV P. aeruginosa ExPEC


9
Extra-intestinal 


pathogenic 
E. coli (ExPEC)


Shigella P. aeruginosa Cytomegalo-
virus Shigella Influenza


10
Respiratory 


syncytial virus 
(RSV)


Influenza GAS Hepatitis C 
virus


Hepatitis C 
virus


Hepatitis C 
virus


22


Top 10 pathogens in each region


As of 15 February 2023


Top 10 in all regions


Top 10 in some regions


Key


• 6 pathogens (in blue) are
in Top 10 for all regions


• 9 more (in gray) are in Top
10 for some regions


Next steps


1. Align on regional
priorities for R&D


2. Propose a “short list”
of vaccine R&D targets
to monitor as indicators
(specific indicators will
be customized to each
vaccine target)
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Reflections on the collaborative approach


Key challenge is connecting and engaging with regional and country stakeholders


• Once contact is made there is generally interest and support for this initiative, with strong collaboration


Strengths


• Collaborative, systematic, evidence-driven, and transparent. Guidance from technical experts and regional
leaders has been incorporated at every stage to ensure rigor, build collaboration and create buy-in


• Evidence gaps are being identified. Data gaps identified through this project will inform future research into
the burden of these pathogens


• MCDA is a powerful tool for minimizing bias and broadening engagement. The MCDA approach is less
subject to bias and its use is not limited to pathogen experts. Feedback from respondents indicates that they
gained insight by completing the surveys


• Inclusive approach is strengthening existing collaborations and building new collaborations. These
connections will help to establish a robust mechanism for engaging with regional and country stakeholders
and buy-in to the outcomes
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PART 1 Multi-criteria decision analysis


Collaborative approach 
to identify regional priorities: Next steps


TAG: Technical Advisory Group, PDVAC: WHO Product Development Vaccines Advisory Committee, IVB: Immunization, Vaccines, and Biologicals, 
SAGE: WHO Strategic Advisory Group of Experts on Immunization, LMICs: Low- and middle-income countries


Implementation


• Regional, national, and global
stakeholders adapt R&D strategies
as informed by regional priorities


• PDVAC and IVB support
development and pathway to policy
for vaccines where there is a public
health need in LMICs


Monitoring & Evaluation (M&E)


• IA2030 M&E tracks progress in
vaccines for priority pathogens


Question for SAGE: 
Are we ready to identify a “short 
list” of vaccine R&D targets to 
monitor as indicators?


PART 2 Regional consultations


• Gives a ranked list of pathogens for
each region


1. MCDA surveys are ongoing. Weights
will be updated as more survey
responses come in


2. Cluster analysis will be added in Q2
3. Pathogens can be added and scores


can be updated as new data emerge


Consultations are being tailored to 
regional needs and 
opportunities: 


1. Active planning for African
regional consultations is
underway; E. Mediterranean
region has expressed interest
in consultation


2. Western Pacific and South-
East Asia are planning to
include sessions on priorities
at upcoming regional TAG
meetings


3. The Americas and Europe are
seeking opportunities for
additional survey input based
on cluster analysis


W. Pacific
(N=60)


SE Asian 
(N=30)


European 
(N=22)


E. Med. 
(N=38)


Americas 
(N=25)


African 
(N=50)Rank


TBTBStaph. aureusTBHIV-1P. falciparum 


(malaria)1


Staph. AureusHIV-1TBStaph. aureusStaph. aureusTB2


HIV-1Klebsiella 
pneumoniaeHIV-1Klebsiella 


pneumoniae
Klebsiella 


pneumoniaeHIV-13


GASStaph. aureusExPECHIV-1TBKlebsiella 
pneumoniae4


Klebsiella 
pneumoniaeGASKlebsiella 


pneumoniaeLeishmania ExPECStaph. aureus5


RSVExPEC`P. aeruginosaExPECP. aeruginosaShigella6


P. aeruginosaRSVGASShigella
Group A 


streptococcus 
(GAS)


Non-typhoidal 
Salmonella (NTS)7


ExPECP. aeruginosaRSVHepatitis C 
virusRSVP. aeruginosa8


InfluenzaShigella
Cytomegalo-


virusP. aeruginosaShigella
Extra-intestinal 


pathogenic 
E. coli (ExPEC)


9


Hepatitis C 
virus


Hepatitis C 
virus


Hepatitis C 
virusGASInfluenza


Respiratory 
syncytial virus


(RSV)
10
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Step 5
Rank pathogens based on weights and scores


Top 10 pathogens in each region 


As of 15 February 2023


• 6 pathogens (in blue) are 
in Top 10 for all regions


• 9 more (in gray) are in 
Top 10 for some regions


…what are the next steps 
for these lists?


Top 10 in all regions


Top 10 in some regions


Key


Took out the “combined with…” bullets since we 
give that content on the next slides


Path to impact
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Pathogen *
PDVAC 
actively 


supporting


Pipeline data (indicative)


Phase 1 Phase 2 Phase 3 Regulatory 
review


Respiratory syncytial virus (RSV) a ✓ 13 5 6 2


Tuberculosis b ✓ 6 9 6 —


Influenza (broadly protective) f ✓ 20 7 5 —


P. falciparum (malaria) c ✓ 17 10 1 —


Shigella d ✓ 5 3 1 —


Extra-intestinal pathogenic 
E. coli (ExPEC) j — 3 1 —


Cytomegalovirus e 2 2 1 —


Leishmania g — 1 1 —


HIV-1 h ✓ 32 2 — —


Staph. aureus j — 2 — —


Hepatitis C virus l — 1 — —


Group A streptococcus i ✓ 3 — — —


Klebsiella pneumoniae j 1 — — —


Non-typhoidal Salmonella (NTS) c ✓ 1 — — —


P. aeruginosa k — — — k —


25


Indicators for IA2030 M&E


As of 15 February 2023


* Data sources shown in backup. PDVAC: WHO Product Development Vaccines Advisory Committee, LMICs: Low- and middle-income countries


• IA2030 M&E will tell us if we are “on track” in
new vaccine R&D in this decade. Requires
indicators to monitor and targets for what can
be achieved by 2030


• These 15 pathogens appear on the regional
Top 10 lists: could we use (some of) as
vaccine R&D targets to monitor as indicators
IA2030?


• To support setting targets, we propose that
PDVAC:
• Assesses current R&D pipelines and


probability of technical and regulatory
success for these pathogens, and


• Proposes targets for what could be achieved
by the R&D community by 2030


Note: PDVAC will continue to focus its support on needs in 
LMICs; not necessarily all of the IA2030 indicators


Session3_Path Prioritizaton


SAGE meeting March 2023












SESSION 4:
Roadmap for COVID-
19 Vaccination in the 


era of Omicron 


Chair: Sonali Kochhar


SAGE Working Group members


WHO secretariat: Annelies Wilder-
Smith, Melani Marti, Joachim 
Hombach


SAGE Meeting March 2023
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Update to WHO SAGE Roadmap for Prioritizing uses of 
COVID-19 Vaccines


• January 2022 roadmap prioritized use of primary series and booster doses according to 4 priority use
groups (extent of severe disease main determinant) under consideration of supply and programmatic
constraints


• Review of the roadmap with the following main considerations:


▪ Abundance of vaccine while programmatic constraints persist


▪ High population-level immunity > 80% in all countries (UNITY Serotracker)


▪ Omicron causes overall less severe disease, and causes post COVID conditions less frequently
compared to pre-Omicron variants


▪ Most if not all countries have lifted all public health and social measures


▪ The Pandemic is considered to have peaked, and globally transitioning into an endemic situation


▪ There is significant fatigue in countries and cost-effectiveness/opportunity cost considerations
become increasingly important


▪ Strong call by countries to provide simple and clear recommendations


▪ Time-limited recommendations, no recommendation for annual boosters


▪ Base-case scenario is being considered
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WHO Pandemic Scenarios


Virus keeps evolving


Severity reduces over 
time


Spikes in transmission 
possible


Periodic boosting for 
high-risk groups likely


Season pattern of peaks 
in temperate zones may 
emerge


More virulent & 
transmissible variant 
emerges


Vaccine effectiveness 
decreases


Vaccine alterations 
required


Full redeployment or 
broader boosting of 
high-priority groups 
needed


Future variants are 
significantly less severe


Vaccine effectiveness is 
maintained


Periodic boosting is not 
required


Best case Base case Worst case
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WHO region Aug 2021 Oct 2021 Dec 2021 Feb 2022 Apr 2022 Jun 2022


Americas (HIC) 84.4% [48.6%-
96.9%]


93.5% [87.1%-
96.8%]


95.4% [93.2%-
97.0%]


97.7% [97.5%-
97.9%]


99.8% [99.7%-
99.8%]


100.0% [64.1%-
100.0%]


Western Pacific No data 34.0% [28.9%-
39.5%]


30.0% [25.1%-
35.4%]


97.2% [95.0%-
98.5%] No data 99.0% [98.7%-


99.2%]


Europe (HIC) 81.1% [68.5%-
89.4%]


88.7% [82.1%-
93.1%]


94.1% [84.8%-
97.9%]


94.0% [89.1%-
96.7%]


95.2% [92.7%-
96.8%]


96.1% [92.3%-
98.1%]


South-East Asia 69.0% [65.6%-
72.3%]


84.7% [81.4%-
87.5%]


90.6% [90.3%-
90.9%] No data No data No data


Americas (LMIC) 85.0% [84.1%-
85.8%] No data No data No data 86.5% [84.0—


88.7%] No data


Africa 60.9% [50.7%-
70.3%]


73.1% [72.0%-
74.1%]


80.1% [71.8%-
86.5%]


82.5% [62.6%-
93.0%]


84.7% [72.6%-
92.1%] No data


Europe (LMIC) No data 79.6% [77.9%-
81.2%] No data No data No data No data


Eastern Med. 74.1% [73.2%-
75.0%]


75.8% [72.9%-
78.5%] No data No data No data No data


Global 45.8% [43.2%-
48.5%]


70.0% [67.8%-
72.2%]


72.4% [70.1%-
74.7%]


89.5% [87.8%-
91.0%]


89.8% [87.8%-
91.4%]


Steep increase in seroprevalence in all 


regions, with heterogeneity in data robustness


Seroprevalence increased from Aug 2021 to Jun 2022 in all regions


Seroprev. 


varied by 


region, with 


many regions 


nearing 100% 


in 2022


90% 80%
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Population based sero-survey by age-group in vaccinated 
individuals prior to and after Omicron wave, Gauteng, South Africa
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Madhi SA et al. NEJM Apr 2022 and unpublished sero-survey 3 


Pre-omicron/SS2 Post Omicron/SS3


Overall Pre-omicron 93% (95%CI: 92 to 94) Post-Omicron (96% (95%CI: 95 to 97)
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Confirmed and Probable COVID-19 Daily Cases and Deaths as of 26 Feb 2023
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Proposed changes: WHO SAGE Roadmap on uses of COVID-19 vaccines in the 
context of Omicron and substantial population immunity


• Moving to only 3 groups mostly defined by clinical risk and coverage goals
• Differential approach to recommending primary series and additional boosters


by priority-use group
• Taking into account increasing hybrid immunity, and increasing infection-


induced immunity globally
• Compare COVID-19 vaccination with established metrics for other vaccine-


preventable diseases (cost effectiveness, NNV, …)
• Consider post COVID conditions


• Consider factors determining the optimal interval and frequency for booster
doses such as population immunity, speed of waning VE, programmatic ease,
community acceptance and cost-effectiveness
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Immunization, Vaccines and Biologicals 8


Policy question—Evidence Review- Policy 
Recommendation- Discussion- Summary


1. What is the optimal timing for additional booster doses in


older persons?


2. Do healthy younger adults (aged 18-59 or 18-49) need


additional boosters?


3. Do healthy children and adolescents (aged 6 months to 17


years) still need primary series in the context of Omicron 


and high population immunity?


4. Do health workers need additional booster doses?


5. Do pregnant persons need additional booster doses?


▪ Hybrid immunity and infection-induced immunity over
time – Niklas Bobrovitz


▪ Waning VE over time and NNV (high and medium
priority-use groups) –Daniel Feikin, WHO


▪ Epidemiology, severity, NNV (low priority-use group)-
Saad Omer, SAGE member


▪ Incidence and deaths in health workers – Peter Smith,
SAGE WG


▪ COVID-19 in pregnant adults and adolescents- Sami
Gottlieb, WHO


Policy questions Evidence Review
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Three Priority-use Groups
Overall Architecture


High Priority-use Group
Seven Target Populations


Medium Priority-use Group
Two Target Populations


Low Priority-use Group
One Target Population
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High Priority-use Group
aim for highest vaccine coverage


Groups with highest risk of death from COVID-19
•Oldest Adults
•Older Adults with multiple significant co-morbidities
•Older Adults
•Younger Adults with significant comorbidities or severe obesity


Groups with special considerations for vaccination
• Adults, Adolescents and Children older than 6 months with moderate to severe


immunocompromising conditions
• Pregnant Adults and Adolescents (Sami Gottlieb)
• Frontline Health Workers (Peter Smith)


Session4_COVID-19


SAGE meeting March 2023







Middle and Low Priority-use Groups


Middle Priority-use Groups
high coverage with primary series and first booster


•Other Adults (healthy adults below country cut-off for older adults)
•Children and Adolescents with severe obesity or comorbidities that
put them at risk of severe COVID-19


Low Priority-use Groups
prioritize higher priority-use groups


•Healthy Children and Adolescents aged 6 months to 17 years
(Saad Omer)
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Hybrid immunity and 


prior infection by age 


group


SAGE Meeting March 2023


Niklas Bobrovitz, Serotracker 
University of Calgary, University of 
Toronto


Evidence Review
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Protection conferred by prior infection and hybrid immunity (all ages)


Updated meta-regression by SerroTracker, methods in Bobrovitz N, et al, Lancet ID 2023, doi: 10.1016/S1473-3099(22)00801-5


n=29 studies
median sample (IQR)= 240,966 (50,576, 696,439)


n=20 studies
median sample (IQR)=111,239 (15,724, 440,100)


n=18 studies
median sample (IQR)= 111,239 (18,998, 601,607)


• Severe disease
• High and sustained protection after hybrid immunity, less protection after prior infection only


• Reinfection
• Sustained protection after hybrid immunity with omicron prior infection, less with pre-omicron infection
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Number of 
studies


Number of 
estimates


Month 3 Month 6 Month 10 Month 16 Change in 
protection, 3-
6 months 
(95% CI)


Change in 
protection, 3-
10 months 
(95% CI)


Change in
protection,
3-16 mo. (95%
CI)


Previous infection (pre-Omicron index infection)


Hospitalization 
or severe 
disease


8 22 78.6% [67.3-
86.8%]


77.4% [66.5-
85.5%]


75.7% [64.8-
84.1%]


71.2% [57.2-
82%]


-1.2 [-4.5 to
2.7]


-2.9 [-12.7 to
5.9]


-5.6 [-29.9 to
10.1]


Any infection 18 96 59.4% [51.3-
67%]


49.6% [41.5-
57.7%]


36.6% [29.4-
44.5%]


20.1% [14.5-
27.1%]


-9.8 [-12.9 to –
6.2]


-22.8 [-30.9 to
–12.7]


-38.7 [-49.6 to
-22.1]


Hybrid immunity (primary series vaccination and pre-Omicron index infection)


Hospitalization 
or severe 
disease


5 20 93.6% [91.8-
95%]


94.2% [92.1-
95.8%]


95% [91.9-
96.9%]


NA 0.6 [-2.3 to 
2.2]


1.4 [-5.8 to 4.0] NA


Any infection 15 86 71.8% [65.3-
77.5%]


63.9% [56.6-
70.5%]


52.1% [44.5-
59.7%]


NA -7.9 [-15.4 to –
2.2]


-19.7 [-37.6 to
–5.6]


NA


Hybrid immunity (1st booster vaccination and pre-Omicron index infection)


Hospitalization 
or severe 
disease


5 26 95.2% [92.8-
96.8%]


92.6% [88.1-
95.5%]


87.2% [76.2-
93.6%]


NA -2.6 [-4.6 to
–0.8]


-8.0 [-15.9 to –
1.8]


NA


Any infection 14 50 72.6% [62.8-
80.6%]


53.4% [42.1-
64.5%]


27.3% [18.9-
37.9%]


NA -19.2 [-35.1 to
3.1]


-45.2 [-64.4 to
6.3]


NA


Updated meta-regression by SerroTracker, methods in Bobrovitz N, et al, Lancet ID 2023, doi: 10.1016/S1473-3099(22)00801-5


Protection conferred by pre-omicron infection and hybrid immunity 
(all ages)


Session4_COVID-19


SAGE meeting March 2023



https://doi.org/10.1016/S1473-3099(22)00801-5





15


Protection conferred by omicron prior infection and hybrid immunity
(all ages)


Number of 
studies


Number of 
estimates


Month 3 Month 6 Month 10 Month 16 Change in 
protection, 3-
6 months 
(95% CI)


Change in 
protection, 3-10 
months (95% 
CI)


Change in
protection,
3-16 mo.
(95% CI)


Previous infection (Omicron index infection)


Hospitalization 
or severe 
disease


1 5 90.8% [80.6-
95.9%]


86.8% [74-
93.8%]


NA NA -4.0 NA NA


Any infection 5 8 76.7% [66-
84.8%]


57% [47.5-
65.9%]


28.2% [15.9-
44.9%]


NA -19.8 [-21.8 to
–9.7]


-48.6 [-52.8 to
-12.7]


NA


Hybrid immunity (primary series vaccination and Omicron index infection)


Hospitalization 
or severe 
disease


1 5 93% [90.4-
94.9%]


92.7% [89.5-
95%]


92.3% [83.6-
96.6%]


NA -0.3 -0.7 NA


Any infection 4 10 96% [95.8-
96.2%]


96% [95.3-
96.6%]


NA NA 0.0 [-2.3 to 1.4] NA NA


Hybrid immunity (1st booster vaccination and Omicron index infection)


Hospitalization 
or severe 
disease


1 4 94.5% [92.4-
96%]


94.4% [89.5-
97%]


NA NA -0.1 NA NA


Any infection 3 9 97.2% [94.2-
98.7%]


97.2% [93.8-
98.7%]


NA NA -0.1 [-1.7 to 1.4] NA NA


Updated meta-regression by SerroTracker, methods in Bobrovitz N, et al, Lancet ID 2023, doi: 10.1016/S1473-3099(22)00801-5
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Protection against hospitalization or severe disease is sustained over 
time for older adults (65+ years)


Updated meta-regression by SerroTracker, methods in Bobrovitz N, et al, Lancet ID 2023, doi: 10.1016/S1473-3099(22)00801-5


• Seniors 65+ have high protection against hospitalization and severe disease until 10 months
• 92.3% primary series
• 87.7% 1st booster


• Pattern of waning matches other age groups


*"Multiple groups" primarily consisted of adults (18-64). Three studies classified as "multiple groups" included working age populations (18+), but an upper age bound was 
not defined so may have included some adults over 64. One study classified as "multiple groups" included a small number of children and adolescents. 
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Protection against hospitalization or severe disease is sustained 
over time for older adults (65+)


Number of 
studies


Number of 
estimates


Month 3 Month 6 Month 10 Month 16 Change in 
protection, 
3-6 months
(95% CI)


Change in 
protection, 3-
10 months 
(95% CI)


Change in
protection,
3-16 mo.
(95% CI)


Previous infection


Older (65+) 3 10 94% [80.8-
98.3%]


92.9% [78.3-
97.9%]


91.1% [73.1-
97.5%]


87.6% [60.3-
97.1%]


-1.1 [-2.2 to
0.5]


-2.9 [-6.5 to 1.3] -6.4 [-17.0
to 2.3]


Multiple groups 7 19 76.7% [64.5-
85.7%]


75.5% [63.7-
84.5%]


73.8% [61.8-
83.1%]


71.2% [57.2-
82%]


-1.2 [-5.1 to
2.9]


-2.9 [-14.8 to
6.7]


-5.6 [-34.8
to 11.6]


Hybrid immunity (primary series vaccination)


Older (65+) 1 5 93% [90.4-
94.9%]


92.7% [89.5-
95%]


92.3% [83.6-
96.6%]


NA -0.3 -0.7 NA


Multiple groups 5 20 93.6% [91.8-
95%]


94.2% [92.1-
95.8%]


95% [91.9-
96.9%]


NA 0.6 [-2.3 to 
2.2]


1.4 [-6.4 to 4.0] NA


Hybrid immunity (1st booster vaccination)


Older (65+) 1 15 94% [92.7-
95.1%]


91.8% [89.4-
93.7%]


87.7% [80.1-
92.7%]


NA -2.2 [-3.7 to
–0.4]


-6.3 [-11.8 to
–1.2]


NA


Multiple groups 4 15 95.6% [92.3-
97.5%]


93.1% [84.6-
97%]


NA NA -2.5 [-12.2 to
1.1]


NA NA


Updated meta-regression by SerroTracker, methods in Bobrovitz N, et al, Lancet ID 2023, doi: 10.1016/S1473-3099(22)00801-5
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Protection against reinfection declines for all groups but appears more 
substantial for older adults (65+)


Updated meta-regression by SerroTracker, methods in Bobrovitz N, et al, Lancet ID 2023, doi: 10.1016/S1473-3099(22)00801-5


• Waning of protection against reinfection appears to differ slightly between age groups


• More substantial waning for older adults (65+)
• Less substantial for children and adolescents (0-17)


*"Multiple groups" primarily consisted of adults (18-64). FIve studies classified as "multiple groups" included working age populations (18+), but an upper age bound was 
not defined so may have included some adults over 64. Two studies classified as "multiple groups" included a small number of children and adolescents. 
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Protection against reinfection declines for all age groups


Updated meta-regression by SerroTracker, methods in Bobrovitz N, et al, Lancet ID 2023, doi: 10.1016/S1473-3099(22)00801-5


No.
studies


No. estim
ates


Month 3 Month 6 Month 10 Month 16 Change in 
protection, 3-6 
months (95% 
CI)


Change in 
protection, 3-10 
months (95% CI)


Change in
protection,
3-16 mo.
(95% CI)


Previous infection


Children and youth (0-
17)


5 35 63.3% [53.8-
71.9%]


57.3% [47.5-
66.5%]


48.9% [39.3-
58.6%]


36.6% [28-
46.2%]


-6.0 [-17.5 to –
3.6]


-14.4 [-45.6 to
–8.4]


-26.7 [-70.5
to –15.5]


Older(65+) 5 13 83.6% [32.2-
98.2%]


53.6% [11.1-
91.4%]


13.7% [1.5-
61.7%]


NA -30.0 [-39.7 to
–0.4]


-69.9 [-84.0 to
0.3]


NA


Multiple groups 17 87 62.5% [54-
70.3%]


51.2% [42.5-
59.8%]


36.1% [28.5-
44.5%]


18.3% [13.6-
24.1%]


-11.3 [-14.8 to –
5.2]


-26.4 [-35.5 to –
13.4]


-44.2 [-56.2
to –21.3]


Hybrid immunity (primary series vaccination)


Children and youth (0-
17)


4 29 80.9% [79.8-
81.9%]


74.3% [70.9-
77.4%]


63.6% [56-
70.5%]


NA -6.6 [-14.1 to -
2.4]


-17.3 [-37.3 to –
5.2]


NA


Older (65+) 3 12 85.8% [76.1-
92%]


66.9% [51.2-
79.6%]


NA NA -18.8 [-28.5 to
–10.9]


NA NA


Multiple groups 12 75 74.8% [64-
83.2%]


67% [54.8-
77.2%]


54.8% [42-67%] NA -7.9 [-.14.5 to –
1.7]


-20.0 [-40.3 to –
3.8]


NA


Hybrid immunity (1st booster vaccination)


Children and youth (0-
17)


2 9 88.7% [67.1-
96.8%]


87.3% [56.1-
97.4%]


NA NA -1.4 [-18.3 to
4.5]


NA NA


Older (65+) 2 5 83.5% [74.4-
89.8%]


72.3% [51.4-
86.6%]


NA NA -11.1 [-53.9 to
11.5]


NA NA


Multiple groups 11 47 69.5% [60-
77.6%]


50.2% [39.6-
60.7%]


25.3% [17.7-
34.8%]


NA -19.4 [-35.9 to
3.8]


-44.3 [-60.0 to
7.6]


NA
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Hybrid immunity and infection-induced immunity may provide more 
durable protection against omicron than vaccine-induced immunity


1) From meta-regression by SertoTracker and JHU/IVAC, methods in Bobrovitz N, et al, Lancet ID 2023, doi:
10.1016/S1473-3099(22)00801-5 and Higdon et al. Lancet ID 2022, doi: 10.1016/S1473-3099(22)00409-1


• Indirect comparisons using a common immune naïve
comparator suggest that hybrid>infection>vaccination1


• Meta-analysis of direct comparisons (not shown)
demonstrate that hybrid immunity is superior to infection
alone and vaccination alone against severe disease
(28·9% [14·4–49·6] to 88·9% [29·5–98·2])


Exposure Comparison Outcome Follow-up Sample VE
Primary series Infection (pre-omicron) Infection 3 months 289 0 (-0.02)
Primary series Infection (omicron) Infection 3 months 191 0 (-2.89)
Primary series Infection Symptomatic 7 months 647 0 (-1.72)
Primary series Infection Severe 11 months 1195 0 (-2.57)


1st booster Infection (pre-omicron) Infection 3 months 320 0.26
1st booster Infection (omicron) Infection 3 months 195 0 (-1.83)
1st booster Infection symptomatic 2 months 641 0.09


https://pubmed.ncbi.nlm.nih.gov/36737460/
https://www.mdpi.com/1999-4915/14/12/2688
https://doi.org/10.1101/2023.01.10.23284397
https://doi.org/10.1101/2023.01.10.23284397


• Direct comparison of Vaccine vs. Infection suggest
that protection from wild type vaccines and infection are
similar


• Meta-analysis is ongoing (pending data requests)


n=4 studies


Indirect comparisons Direct comparisons
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Summary


A 12-month booster interval may be reasonable to maintain protection for older adults (65+) 
due potentially greater immunity waning against reinfection and clinical vulnerability


Limitations:
• Limited age stratified hybrid immunity data for severe disease among older adults and children/adolescents
• Limited data on oldest (80+) adults
• Some misclassification bias using "multiple age group" category as comparison
• Many studies report pertinent age-stratified data but not in usable formats (data requests pending)


Infection-induced immunity may provide more durable protection against omicron severe 
disease than vaccination


Children and adolescents (0-17) appear to have more durable protection from prior 
infection and hybrid immunity against reinfection than other age groups
• Unclear if this applies to severe disease


Younger adults (18-59) with hybrid immunity (1st booster) may not need 
additional boosters, but longitudinal studies should monitor ongoing immunity waning 
and protection against new variants
• 92-95% protection against severe disease at 10 months (hybrid with primary series)
• 88-94% protection against severe disease at 10 months (hybrid with 1st booster)
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First Booster Dose VE over time against Omicron
Average percentage point decline (95% CI) 
from 1 to 6 months:   15.7 (11.4 - 20.9)


Average percentage point decline (95% CI) 
from 1 to 6 months:  32.6 (23.7 – 42.9)


Average percentage point decline (95% CI) 
from 1 to 6 months:   46.8 (23.1 – 79.6)


• total: 23 studies; 58 lines
• with non-mRNA primary series: 7 studies;


14 lines


• total: 13 studies; 27 lines
• with non-mRNA primary series: 4 studies;


8 lines


• total:  13 studies; 25 lines
• with non-mRNA primary series: 2 studies;


3 lines
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First Booster Dose VE over time against Omicron
Average percentage point decline (95% CI) 
from 1 to 6 months:   15.7 (11.4 - 20.9)


Average percentage point decline (95% CI) 
from 1 to 6 months:  32.6 (23.7 – 42.9)


Average percentage point decline (95% CI) 
from 1 to 6 months:   46.8 (23.1 – 79.6)


No. studies/lines included: 
• total: 23/58
• with non-mRNA primary series: 7/14


No. studies/lines included: 
• total: 13/27
• with non-mRNA primary series: 4/8


No. studies/lines included: 
• total:  13/25
• with non-mRNA primary series: 2/3


Model 
projection
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First Booster Dose VE against Severe Disease, Older Adults


Average percentage point decline (95% CI) 
from 1 to 6 months:   11.8 (7.4 – 17.7)


No. studies/lines included: 5/20 


Average percentage point decline (95% CI) 
from 1 to 6 months:   18.6 (11.8 - 27.2)


No. studies/lines included: 19/38
Meta-regression by JHU/IVAC, 
Methods in Feikin D, et al,
Lancet 2022 
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First Booster Dose VE over time: Severe Disease, by Subvariant


Average percentage point decline 
(95% CI) from 1 to 6 months:  
8.9 (5.0 – 13.7)


Average percentage point decline 
(95% CI) from 1 to 6 months:  
30.2 (13.8 – 56.2)


Average percentage point decline 
(95% CI) from 1 to 6 months:  
21.3 (11.7 – 35.7)


Average percentage point decline 
(95% CI) from 1 to 6 months:  
20.0 (6.6 – 42.2)


No. studies/lines included: 4/4No. studies/lines included: 12/16 No. studies/lines included: 8/16 No. studies/lines included: 6/10
Meta-regression by JHU/IVAC, 
Methods in Feikin D, et al,
Lancet 2022 
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Second Booster Dose VE over time against Omicron


Average percentage point decline (95% CI) 
from 1 to 4 months:  6.5 (-0.5 - 16.5)
from 1 to 6 months:  9.8 (-0.4 - 25.9)


Average percentage point decline (95% CI) 
from 1 to 4 months:   16.2 (5.9 – 28.7)


Average percentage point decline (95% CI) 
from 1 to 4 months:   20.7 (7.9 – 36.8)


No. studies/lines included: 5/13 No. studies/lines included: 4/9 No. studies/lines included: 3/7
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Primary Series 1st Booster Dose
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1st booster 
improves 


protection


Months since last dose


1  2     3    4   5  6 


Months since 1st booster dose


1st booster 
restores 


protection


Severe 
Disease


Symptomatic 
Disease


2nd Booster Dose


Months since 2nd booster dose
1  2     3    4


2nd booster 
improves 


protection
slightly


2nd booster 
restores 


protection


Limitations


• Few studies evaluated 2nd booster (imprecision around average VE)
• Different studies evaluated 1st and 2nd booster
• Possible differences in subvariant circulation for 1st and 2nd boosterFrom meta-regression by JHU/IVAC, 


Methods in Feikin D, et al, Lancet 2022, doi: 10.1016/S0140-6736(22)00152-0


Summary of COVID-19 VE against Omicron over time 
(ancestral strain vaccines)
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Immunization, Vaccines and Biologicals 29


Policy Recommendation for Question 1: What is the optimal timing for
additional booster doses in older persons?


High priority-use group


Additional boosters beyond first booster:


Oldest adults (age cut-off depends on
countries, typically 75 or 80 years):
additional boosters 6 months after the
last dose.


Older adults (age cut-off depends on
countries, typically 60 years):
additional boosters 12 months after the
last dose


Older adults with multiple significant
comorbidities or severe obesity:
additional boosters 6 months after the
last dose.
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Vaccine 
effectiveness and 
number needed to 
vaccinate in non-


elderly adults


Daniel Feikin, WHO


Evidence Review
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1st Booster Peak VE: Older vs. non-elderly Adults


(ref no) country, subvariant if noted, primary series vaccine
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First Booster Dose VE against Severe Disease, non-elderly Adults


Average percentage point decline (95% 
CI) from 1 to 6 months:   10.5 (-3.5 - 60.5)


No. studies/lines included: 3/7


Average percentage point decline (95% 
CI) from 1 to 6 months:   15.9 (11.6 - 21.1)


No. studies/lines included: 21/48
Meta-regression by JHU/IVAC, 
Methods in Feikin D, et al,
Lancet 2022 
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Number needed to vaccinate 


• NNV is the number of persons needed to be vaccinated to prevent
one case of X (e.g., symptomatic Covid, Covid hospitalization, death)


• NNV is calculated as the reciprocal of the absolute risk reduction
between vaccinated and unvaccinated persons


• NNV influenced by vaccine effectiveness and disease incidence
• The higher the NNV, the less impact of the vaccine, since more


people need to receive the vaccine for one person to benefit.
• NNV of 100 is much more impactful than an NNV of 1000
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Number needed to vaccinate  in UK 


• Rates of Covid-19 hospitalization, in July 2022
▪ 2 day stay with respiratory code as main diagnosis


• Vaccine status of hospitalized persons
• Age and clinical risk group
• VE for 2 doses and first booster by time since last dose


Appendix 1: estimation of number needed to vaccinate to prevent a COVID-19 hospitalisation for primary vaccination, booster 
vaccination (3rd dose), autumn 2022 and spring 2023 booster for those newly in a risk group (publishing.service.gov.uk)
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From UKHSA. Appendix 1: estimation of number needed to vaccinate to prevent a COVID-19 hospitalisation for primary vaccination, booster 
vaccination (3rd dose), autumn 2022 and spring 2023 booster for those newly in a risk group (publishing.service.gov.uk)


But rates are not
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From UKHSA. Appendix 1: estimation of number needed to vaccinate to prevent a COVID-19 hospitalisation for primary vaccination, booster 
vaccination (3rd dose), autumn 2022 and spring 2023 booster for those newly in a risk group (publishing.service.gov.uk) |36


Primary series


Non-elderly adults


1200


Non-elderly adults
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From UKHSA. Appendix 1: estimation of number needed to vaccinate to prevent a COVID-19 hospitalisation for primary vaccination, booster 
vaccination (3rd dose), autumn 2022 and spring 2023 booster for those newly in a risk group (publishing.service.gov.uk) |37
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vaccination (3rd dose), autumn 2022 and spring 2023 booster for those newly in a risk group (publishing.service.gov.uk) |38


Session4_COVID-19


SAGE meeting March 2023



https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1131409/appendix-1-of-jcvi-statement-on-2023-covid-19-vaccination-programme-8-november-2022.pdf





Needed to vaccinate to prevent one case of hospitalized 
Omicron in the U.K  


0


5000


10000


15000


20000


25000


30000


35000


12-15 y 16-19 y 20-29 y 30-39 y 40-49 y 50-59 y 60-69 y 70+


Covid in U.K. 2022 Influenza in U.S. 2018


22
%


N
u


m
b


e
r 


n
e
e
d


e
d


 t
o


 v
a
c
c
in


a
te


Influenza MMV from Rolles, MA. CID 2019;69
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NNV to avert one
death for most
childhood vaccines
are <1000
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NNV to prevent one death in LMICs, adults
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from Klein D, et al, MedRxiv. https://doi.org/10.1101/2023.03.15.23287285;
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Summary vaccine protection in non-elderly adults


• VE similar non-elderly adults and elderly adults
• Waning similar in non-elderly adults
• But impact of vaccine in prevention of severe disease is much lower
• The exception is those with a clinical risk factor for severe disease
• NNV data modelled in LMICs also show greater impact in elderly


compared with non-elderly adults
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Policy Recommendation for Question 2:
Do healthy younger adults (aged 18-59 or 18-49) need 
additional boosters?


Medium priority-use group


WHO recommends that countries should
aim at high coverage with primary
series and first booster vaccination, but
that additional boosters are not
routinely recommended
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Saad B. Omer
Director, Yale Institute for Global Health
Harvey & Kate Cushing Professor of Medicine, Yale School of Medicine
Professor of Epidemiology of Microbial Diseases, Yale School of Public Health


Policy question 3


1. Do healthy children and
adolescents (aged 6 months to 17
years) still need primary series in
the context of Omicron and high
population immunity?
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Absolute Infection-Induced Age-Stratified Seroprevalence 
over time (country-level estimates)


Age Jul 2022 Sep 2022 Dec 2022


Seniors (65+)


Canada: 39.8% [38.2-41.4%] (n=7) Germany: 38.1% [37.1-39.2%] (n=1)
Australia: 41.6% [36.0–47.4%] (n=1)
Canada: 49.8% [47.2-52.3%] (n=4)


Canada: 59.9% [57.7-62.1%] 
(n=6)


Adults (18-<65)


Scotland: 57.5% [54.8-60.5%] (n=1)
Canada: 62.1% [59.4-64.7%] (n=12)


Germany: 51.8% [51.0-52.7%] (n=1)
Australia: 65.2% [63.9-66.5%] (n=1)
Canada: 66.3% [63.2-69.2%] (n=8)


Canada: 76.4% [74.3-78.3%] 
(n=10)


Children and teens 


(0-<20)


Australia: 64.0% [61.9-66.0%] (n=1)
Canada: 73.0% [69.3-76.4%] (n=3)
Scotland: 73.8% [60.6-86.1%] (n=1)
USA: 86.3% [85.7-86.9%] (n=1)


Germany: 68.0% [63.8-72.0%] (n=1)
USA: 90.3% [89.8-90.8%] (n=1)


USA: 91.9% [91.4-92.4%] (n=1)


South Africa, personal 
communication Goldblatt: in 
children (mean age 6.7 years) 
96.2%


• Considerable variation in infection-induced immunity by country and age, with greatest


vulnerability to infection among seniors


Note: n indicates the number of studies meta-analyzed by country, month
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Case Fatality Ratio for children <5 yrs– per region over time
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Cases and deaths comparison between Omicron and Pre-omicron eras


• Overall, there is 59% increase in cases in omicron
era compared to pre-omicron era and a
75% decrease in deaths in omicron era


• CFR decreased by 80% to 0.3% in omicron era
from 1.5% in pre-omicron era


• Cases increased by 73% for <5 years and 67% for
5-14 years in omicron era compared to pre-
omicron era


• An observed 53% and 59% decreases in deaths for
<5 years and 5-14years, respectively in omicron
era compared to pre-omicron era


• There is an observed 75% and 80% decreased in
CFR for<5 years and 5-14 years, respectively in
omicron era compared to pre-omicron


Omicron era (01/01/2022 
to 22/01/2023


Pre-omicron era: 30/12/2019 
to 31/12/2021


Total cases (All ages) 462,649,389 (61%): 59%↑ 290,762,357 (39%)


Cases in <5 years 5,058,138 (63%): 73%↑ 2,929,258 (37%)


Cases in 5-14 years 19,784,651 (63%): 67%↑ 11,829,312 (37%)


Total deaths (All ages) 1,350,697 (20%): 75%↓ 5,461,605 (80%)


Deaths in <5 years 1,111 (32%): 53%↓ 2,374 (68%)


Deaths in 5-14 years 717 (29%): 59% ↓ 1,767 (71%)


Case Fatality Ratio 
(CFR) (All ages)


0.3% : 80% ↓ 1.5%


CFR in <5 years 0.02% : 75%↓ 0.08%


CFR in 5-14 years 0.004%: 80%↓ 0.02%
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Deaths due to Omicron in healthy children – data nuances


• Challenging to tell with routine surveillance data


• Flaxman, S., et al.(2023) Assessment of COVID-19 as the Underlying Cause of Death Among Children and Young
People Aged 0 to 19 Years in the US using death certificate data


• Omicron variant may claims lives of healthy children in Japan: Findings from a Survey in Japan


• Bertran, M., et al., (2022). COVID-19 deaths in children and young people in England, March 2020 to December
2021: An active prospective national surveillance study


Key finding: COVID-19 was the underlying cause for 2% of deaths in children and young people (800 out of 
43,000), with an overall death rate of 1.0 per 100,000 of the population aged 0–19


Conclusion: Around half of infants and children who have died from COVID-19 did not have any underlying
conditions


Key finding: Over the 22-month surveillance period, SARS-CoV-2 was responsible for 1.2% (81/6,790) of all 
deaths in CYP aged <20 years
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MIS-C incidence in the context of Omicron


1. Published January 2023: Comparison of the course of multisystem inflammatory syndrome in children during
different pandemic waves. (Ptak et al., 2023)
– In Poland with 108 children.
– Comparison: Index virus& Alpha (Group 1) vs Delta & Omicron (Group 2).
– Conclusion: The clinical course of MIS-C is similar in subsequent pandemic waves; however, the incidence of MIS-C


seems to be decreasing.


2. Published January 2023: Decreased Clinical Severity of Pediatric Acute COVID-19 and MIS-C and Increase of Incidental
Cases during the Omicron Wave in Comparison to the Delta Wave. (Kenney et al., 2023)


– In USA with 255 children
– Incidental diagnoses were higher in the Omicron wave (34% versus 19%).
– MIS-C made up 12% of hospital admissions during Delta compared to 6% during Omicron.
– Using prevalence of cases in the community, the authors estimate that the risk of MIS-C from Omicron is


32% lower (p= 0.04).
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Post-COVID conditions in Children in the context of Omicron


1. Kompaniyets, L., et al., (2020). Post–COVID-19 Symptoms and Conditions Among Children and Adolescents — United States, March 1, 2020–
January 31, 2022


– Where: USA


– Design: Cohort


– Study Period: March 1, 2020-January 31, 2022


– Study population: 781,419 U.S. children and adolescents aged 0-17 with COVID-19 and 2,344,257 without COVID-19


– Key finding: Compared with patients aged 0–17 years without previous COVID-19, those with previous COVID-19 had higher rates of acute pulmonary
embolism (adjusted hazard ratio = 2.01), myocarditis and cardiomyopathy (1.99), venous thromboembolic event (1.87), acute and unspecified renal failure
(1.32), and type 1 diabetes (1.23), all of which were rare or uncommon in this study population


2. Funk A.L et al., (2022). Post–COVID-19 Conditions Among Children 90 Days After SARS-CoV-2 Infection


– Where : Argentina, Canada, Costa Rica, Italy, Paraguay, Singapore, Spain, and the United States


– Design: Prospective cohort


– Conducted: March 7, 2020 to Jan 20, 2021 in 36 emergency depts in 8 countries


– Study population: 1,884 SARS-Cov-2 positive children who completed a 90-day follow up


– Key finding: SARS-CoV-2 infection was associated with reporting Post COVID Conditions at 90 days in children
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Toor et al, eLife 2021.  DOI: https://doi.org/10.7554/eLife.67635 |53
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to prevent a COVID-19 hospitalisation for primary vaccination, booster vaccination (3rd dose), autumn 2022 and spring 2023 booster for those 
newly in a risk group (publishing.service.gov.uk)


|54


*
*hospitalization in UK
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Summary


• Limitations in the completeness of the age detailed data and regional representativeness.


• Increase in cases and decrease in deaths in the omicron era compared to the pre-omicron era


• CFR decreased to 0.3% in the omicron era compared to 1.5% in the pre-omicron period


• CFR in <5yrs relatively higher than in 5-14 yrs in both omicron (0.02% vs 0.004%) and pre-omicron
(0.08 vs 0.02%) eras


• Estimates for relative cause death vary but, in some situations, COVID-19 may be a top 10 cause.


• Incidence of MIS-C seems to be decreasing


• SARS-CoV-2 infection was associated with reporting Post COVID Conditions, but they are uncommon
in this study population


• The NNV to prevent severe outcomes is much lower for other childhood/adolescent vaccines
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Policy question 4


Do health workers need 
additional booster doses 
beyond primary series 
and first booster?


SAGE Meeting March 2023


Peter Smith, LSHTM
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Vaccination of health care workers


Healthcare workers were prioritized for vaccination early in the pandemic for several reasons:


• They were at high risk of infection and death from COVID-19, through contact with and


caring for infected patients.


• It was vital to protect them to maintain the functioning of the healthcare system at a


time when it was under enormous pressure.


• To reduce the risk of them infecting vulnerable patients at high risk of severe disease


and death if infected.


• Because of the ethical principle of reciprocity - they were exposing themselves to


substantial risk on behalf of society to care for infected patients in a devastating


epidemic.
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Vaccination of health care workers


However, as the pandemic has progressed the situation has changed:


• A large proportion of most populations have a high immunity against severe disease, because of


previous natural infection and/or COVID-19 vaccination, including HCWs among whom mortality


has fallen greatly.


• Vaccination of the elderly and other persons at high risk of severe COVID-19 has been prioritised


in many countries, so they are less risk of severe disease and death if infected (though their risk is


still high relative to other groups).


• The Omicron variant and its sub-types, which are now globally predominant, although highly


transmissible, are less likely to cause severe disease.


• Pressures on the health system due to COVID-19 have reduced but remain high due to the


burden of other infectious diseases and the backlog in care for other conditions that has built up


during the pandemic.


Session4_COVID-19


SAGE meeting March 2023







HEALTH


programme


EMERGENCIES


Incidence of COVID-19 and deaths  in health workers reported to WHO
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Sickness absence among HCWs


No. of HCWs No. with 
absenteeism in 5 


months (%)


Mean duration of 
absence


Days lost per HCW in 5 
months


7592 2182 (28.7%) 8.2 days* 2.3 days (~2.3%)


Maltezou et al (Vaccine, 2022) medRxiv https://doi.org/10.1016/j.vaccine.2022.10.049


• HCWs in 5 tertiary care hospitals in Greece, who were predominantly (86%) fully vaccinated (2 doses +
booster – ~95% received BNT162b2mRNA).


• Sickness absence due to infectious causes recorded for 5 months from 15Nov21 (the end of Delta and the
beginning of Omicron).


• ~80% of absences due to COVID-19.


* Fully vaccinated 8.1 days, not fully vaccinated 9.7 days
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Sickness absence due to COVID-19 vaccination among HCWs


No of HCWs Sickness absence following 
vaccination


Mean days of sick 
leave per HCW


Dose 1 1704 3.8% 0.1


Dose 2 1698 21.8% 0.4


Dose 3 1355 27.9% 0.4


Reusch et al (Nov 2022) medRxiv https://doi.org/10.1101/2022.11.21.22282594


• Cohort of Healthcare workers in Germany, who predominantly received BNT162b2mRNA
• Few previous studies on sickness absence following COVID-19 vaccination, particularly after booster dose
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A booster dose for HCWs in the Omicron Era
Original reasons for prioritising 
vaccination of health workers


Situation in era of Omicron


HCWs at high risk of death • Risk of death among HCWs is now lower than that of the general
population, at least in high-income countries.


• HCWs in high-risk groups (e.g., elderly) would receive a booster dose.
• NPIs are in place in many healthcare settings (though are being relaxed).


Protecting the health service • Health services are still very stretched – giving booster dose to HCWs
would have a likely modest and short-term effect on preventing infection
and reducing sickness absence (though direct evidence on the latter is
missing). May have the most effect if given just before seasonal surges in
other respiratory infections.


Protecting vulnerable patients • Best protection for vulnerable patients is vaccinating them.
• A booster dose to HCWs would provide short-term limited protection


against transmission.


Reciprocity • May still apply?


• HCWs will be at high risk if new more pathogenic variants arise.


• Possible poor compliance if a booster dose is recommended (while not
for their non-HCW peers), which may have knock-on effects.
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Recommendation from the SAGE COVID-19 Working Group 
on a booster dose for health workers


A booster 12 months following the last booster dose is recommended to 
frontline health workers with the objective to help maintain health system 
resilience.


The consequences of disruption of the health system can be substantial, 
especially during seasonal surges of other respiratory infections. 


This recommendation is time-limited, as are all recommendations in this 
document, and does not equate to a future recommendation for annual 
boosters for health workers.
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Do pregnant adults 
and adolescents 
need additional 
booster doses?
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Sami Gottlieb, WHO


Policy question 5
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COVID-19 and pregnancy
• Pregnant women* with COVID-19 (pre-Omicron): increased risk of severe morbidity,


ICU admission, ventilation compared with nonpregnant women


• Compared with pregnant women without infection: increased risk of adverse
pregnancy and neonatal outcomes


• Individual participant data meta-analysis 2023 (Smith et al; >13,000 pregnant women):


Smith ER, et al. BMJ Global Health 2023;8:e009495. https://gh.bmj.com/content/8/1/e009495
Allotey J, et al. BMJ 2022; https://www.bmj.com/content/370/bmj.m3320


*Some studies refer to pregnant women and others to
pregnant people. The proposed recommendations are 
intended to apply to all pregnant adults and adolescents, 
including cisgender women as well as transgender men 
and other gender diverse people who can give birth.


Maternal outcome RR (95% CI)


Pre-eclampsia/eclampsia 1.46 (1.17-1.81)


Thromboembolic disease 5.50 (1.12-27.12)


Critical care 5.48 (2.57-11.72)


Maternal death 7.68 (1.70-34.61)


Birth/neonatal outcome RR (95% CI)


Preterm birth (<37w) 1.27 (1.07-1.49)


Preterm birth (<34w) 1.37 (1.05-1.79)


Low birth weight (<2500g) 1.19 (1.02-1.40)


NICU admission at birth 1.86 (1.12-3.08)


• Pregnant women >35y, increased BMI, comorbidity like diabetes/hypertension:
even greater risk
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COVID-19 vaccines and pregnancy


• In prior Roadmap, pregnant people were considered a
HIGH-PRIORITY use group for vaccination, based on:


• Increased risk of adverse maternal, pregnancy, and
neonatal outcomes


• Increasing body of knowledge that COVID-19 vaccines


• have similar effectiveness in pregnant and nonpregnant
people


• have a favorable safety profile during pregnancy


• have demonstrated impact in decreasing some
outcomes such as stillbirth, possibly preterm birth


Prasad S, et al. Nature Communications 2022;13:2414. https://doi.org/10.1038/s41467-022-30052-w
Ciapponi A, et al. Vaccine 2023; in press.


https://safeinpregnancy.org/lsr/
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COVID-19 and pregnancy in the Omicron era (1)


• Fewer studies; decreased maternal illness compared with Delta period


• Subset of IPD meta-analysis data during Omicron predominance


Unpublished data based on Smith ER, et al. BMJ Global Health 2023;8:e009495. https://gh.bmj.com/content/8/1/e009495


Preliminary, unpublished data; 
please do not circulate
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COVID-19 and pregnancy in the Omicron era (2)


• INTERCOVID Study: prospective cohort of pregnant women with and without
SARS-CoV-2 infection in 18 countries during Omicron


• COVID-19 in pregnancy increased risks of severe maternal and perinatal
morbidity and mortality using predefined morbidity indexes


• Risk of maternal morbidity increased if symptomatic and/or unvaccinated


Villar J, et al. Lancet 2023. https://doi.org/10.1016/S0140-6736(22)02467-9


Outcome All pregnant women with 
COVID-19 diagnosis


Unvaccinated pregnant 
women with severe 
COVID-19 symptoms


Maternal morbidity and 
mortality index


RR 1·16 (1·03–1·31) RR 2·88 (2·02–4·12)


Referral to higher level 
care, ICU admission, or 
death


RR 1·50 (1·01–2·21) RR 20·82 (10·44–41·54)
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COVID-19 vaccine impact in pregnancy, Omicron era


• UK Obstetric Surveillance System


• Hospitalized pregnant women with
+lab diagnosis


• 15% with severe infection


• 10% respiratory support


• 3% ICU (76% of those in ICU unvaccinated)


• Moderate to severe disease


• ~1 in 5 unvaccinated


• ~1 in 10 if 2 doses


• ~1 in 20 if 3 doses


Engjom HM, et al. BMJ Medicine 2022;1:e000190. https://bmjmedicine.bmj.com/content/1/1/e000190
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COVID-19 vaccine effectiveness in pregnancy


• US test-negative design study: VE of COVID-19 mRNA vaccines among pregnant
people (n=4517) during Omicron (Schrag et al, 2022)


Villar J, et al. Lancet 2023. https://doi.org/10.1016/S0140-6736(22)02467-9 ; Schrag S, et al, JAMA Network Open, 2022.


Doses and timing VE for hospitalization
2 doses within 14 to 149 days 86% (95%CI, 41%to 97%)


2 doses 150 or more days prior 64% (95%CI, −102%to 93%)


3 doses within 7 to 119 days 86% (95%CI, 28%to 97%)


3 doses 120 or more days prior −53% (95%CI, −1254%to 83%)


• INTERCOVID study: vaccine effectiveness (all vaccines) for severe complications of
COVID-19 (severe symptoms or referral to higher level care or ICU admission or death):


• with complete regimen: 48% (95%CI 22–65%)


• with booster dose: 76% (95%CI 47–89%)
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Studies evaluating booster dose in pregnancy


• Israel: Third dose of BNT162b2, at least 5
months after second dose, provides
additional protection


Guedalia J et al, Nature Communications 2022
Florentino PTV et al, Lancet 2022


• Brazil: BNT162b2 following two
doses of CoronaVac: rVE 68%
against severe disease


rVE 48%
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Maternal immunization protective of infants up to 
6 months but protection lower in Omicron period


Study VE Delta VE Omicron


Danino et al 62% (32-78) --


Halasa et al 80% (60-90) 38% (8-58)


Jorgensen et al 97% (74-100) 58% (44-69)


Studies with test-negative design and outcome 
of COVID hospitalization up to 6 mos, 2 doses


Jorgensen: third vaccine dose during pregnancy 
bolstered protection of infants: VE 81% (58–92%)


Carlsen E, et al. JAMA Int Med 2022; Danino D et al, J Peds 2022
Halasa et al, NEJM 2022; Jorgensen SCJ et al, BMJ 2022


Carlsen et al, infection up to 4 months
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Summary


• COVID-19 during pregnancy continues to pose risk to pregnant adults
and adolescents, their fetuses and neonates in Omicron era


• Unvaccinated at greatest risk


• COVID-19 vaccines have a favorable safety profile during pregnancy


• Vaccine effectiveness in pregnancy decreased during Omicron


• Mitigated with booster


• Dose within prior 5-6 months appears important
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Recommendation from the SAGE COVID-19 Working Group on a 
booster dose for pregnant adults and adolescents


The recommendation for pregnant adults and adolescents is for primary 
series and booster vaccination, with an additional booster dose once in 
pregnancy if the last dose was more than 6 months prior.


The rationale for immunization during pregnancy is three-fold:


to protect the pregnant person, the foetus, and the infant up to age 6 
months.
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Additional discussion: Considerations related to 
timing of COVID-19 vaccination during pregnancy


• For greatest protection in pregnancy, vaccine dose needed within 5-6
months of time period with greatest risk of adverse outcomes


• Several large studies have shown greatest risk of adverse maternal
outcomes with COVID-19 near term, especially in Delta era; however:


• Meta-analyses have shown risk of outcomes associated with SARS-CoV-2 infection at
any time in pregnancy (most study participants evaluated in 2nd and 3rd trimesters)


• Less is known about timing and outcomes during Omicron era


• Protection of infants from COVID hospitalization likely greater if maternal
vaccination later in pregnancy


• However, incidence of COVID-19 in infants is very low


• Incidence of outcomes like preterm birth is high


• Programmatic issues key: in many LMICs, may be few opportunities to
capture women in ANC so important to vaccinate when possible
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Status of new TB vaccine 
candidates intended for 
adults and adolescents: 


preparing the pathway for 
use.


WHO’s Strategic Advisory Group of 
Experts on Immunization


Sonali Kochhar, MD
Clinical Associate Professor, Department of Global 
Health, University of Washington, Seattle
Medical Director, Global Healthcare Consulting


WHO Secretariat: Birgitte Giersing, PhD
Team Lead, Product and delivery Research, IVB


21 March 2023
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Context for this session


• TB second leading infectious killer after COVID-19
• In 2021, approx. 10.6 million people developed active TB disease (6.7% in PLHIV), 1.6


million people died (1.4 million among HIV-negative, 187,000 among HIV-positive)
• Incidence highest in 25-54 year olds followed by 15-24 year olds; adults and


adolescents are the main route of transmission
• BCG vaccine is effective at preventing severe disease in young children, has minimal


to no efficacy in preventing pulmonary TB disease in adolescents and adults
• Preventing pulmonary TB disease in adolescents and adults will prevent


transmission to infants, young children, elderly and adolescent and adult contacts
• New TB vaccines will also help address drug-resistant tuberculosis, a significant


public health issue
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Modelling studies indicate that a vaccine for adolescents and adults will
have a greater, more immediate impact than vaccine for infants


Over 2025- 2050 Vaccine for adolescents and adults
(50% efficacy in preventing disease)


Vaccine for infants


TB cases averted 37.2 -76.0 million cases 5.8-18.8 million cases


TB deaths averted 4.6- 8.5 million deaths 0.8–2.6 million


Fighting Antimicrobial resistance Avert 21.9-42.3 million treatments, save
US$ 3.2 billion in treatment costs


Avert 2.4-8.6 million treatments,
save US$ 299 million in
treatment costs


Highly cost effective in nearly all
high TB burden countries


Yes- for US$ 1 invested, US$ 7 in health
and economic benefits


Yes


Advance health equity by averting
TB-related household expenditure


US$ 36.6-41.5 billion in savings
(including 66% of total costs averted for
the poorest 40% of the population)


US$ 5.3 - 6.5 billion in savings


Gains in GDP US$ 1.6 (0.8–3.0) trillion US$ 0.2 (0.1–0.4) trillion


Return on investment US$ 372 (283–474) billion US$ 68.6 (44.5- 100) billion


Market for TB vaccines (population
requiring vaccination)


4.64 - 5.18 billion 1.32- 1.43 billion infants
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http://apps.who.int/iris/bitstream/handle/10665/273089/WHO-IVB-18.06-eng.pdf4


WHO TB Vaccine Preferred Product Characteristics (2018) 


• M72/AS01E-4 met key criteria of the WHO
PPC for adult/adolescent TB vaccines.


• The phase III efficacy study will begin in
Q4 2023; it is hoped that vaccine could
be available by 2028
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Objectives of Session and Questions for SAGE
• Provide a brief status overview of the TB vaccine candidates intended for use in


adults and adolescents
• Describe the tools that WHO IVB is developing to prepare the pathway for new


adult/adolescent TB vaccine use in high burden countries
• Review modelling of the potential health and economic impact of adolescent/adult


TB vaccines
• Present an overview of the M72/AS01E-4 product development plans, including the


efficacy study design and strategy for regulatory approval


Questions for SAGE
• Based on the planned efficacy study for M72, does SAGE have advice on additional


evidence that may be needed to support an initial global policy recommendation
for this vaccine?
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Overview of 
global TB disease 


burden 


WHO’s Strategic Advisory Group 
of Experts on Immunization


21 March 2023


Matteo Zignol, Global TB Programme, WHO
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Global number of TB deaths increased in 2020 
and again in 2021, back to 2017 level


TB second only to COVID-19 as cause of death from single infectious agent 
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1.6 million in 2021, 


up from 1.5 million in 2020 


and 1.4 million in 2019


5.9% reduction vs 2015, one 


sixth of the way to the first 


milestone of the End TB Strategy


187,000, down from 


201,000 in 2020


2020 End TB Strategy milestone
35% reduction from 2015 level


Total 


HIV-negative people


HIV-positive people
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End TB Strategy aspirations
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Estimated TB incidence rates in 2021  
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UN high-level meeting on TB, 2023


LEADERSHIP:


OFFICE OF THE PRESIDENT OF THE GENERAL ASSEMBLY


with UNSG and WHO


H.E. Mr Csaba Kőrösi, President of the UN General Assembly


Date: 22 September, 2023


Where: UN Headquarters, New York 


Co-facilitators:


Uzbekistan and Poland 


CIVIL SOCIETY HEARING: 8-9 May, 2023


Participants: 


UN Member States at the highest possible level, preferably at the level of Heads of State and Government; 
observers of the General Assembly; NGOs, civil society organizations, academic institutions and the private 
sector


HLM outcome: concise and action-oriented 


political declaration, agreed in advance by 


consensus through intergovernmental 


negotiations
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Overview of the pipeline for 
adults/adolescent TB 


vaccines, and WHO tools to 
prepare the pathway to 


introduction


WHO’s Strategic Advisory Group 
of Experts on Immunization


21 March 2023


Birgitte Giersing, WHO IVB
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Evolution of the TB vaccine pipeline – last 5 years
Global TB report in 2017


https://apps.who.int/iris/handle/10665/259366


Global TB report in 2022


12 candidates in development


4 platforms 


https://www.who.int/teams/global-tuberculosis-programme/tb-reports/global-tuberculosis-report-2022


14 candidates + BCG revaccination (3)
M.Vaccae licensed in China


1 new platform: mRNA candidate in phase 1


➢ Majority of candidates are in late-stage development
for use in adults and adolescents 
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Context for the need for Evidence Considerations for Vaccine 
Policy (ECVP)


Preferred Product 
Characteristics: (PPC):


defines product attributes 
for LMIC use


SAGE Evidence to 
Recommendation 


framework 


EVIDENCE 
CONSIDERATIONS FOR 


VACCINE POLICY:
evidence anticipated to 
facilitate global policy 


recommendations 
developed before phase 


III clinical studies


WHO 
PQ


Scientific advice meetings 
with national regulatory 


authorities:
Data on safety, quality and 


efficacy for licensure


Proof-of-
ConceptDiscovery Financing & 


Procurement


WHO policy & PreQualification
Preclinical


Proof-of-Effectiveness/
Implementation


Imple-
menta
t-ion


Proof-of-
Efficacy


Registration


Licensure to policy and broad implementation


Sustain-
able 


supply


https://www.sciencedirect.com/science/article
/pii/S0264410X21013955?via%3Dihub
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Where are we now, with the ECVP tool and the TB vaccine ECVP?


Generic ECVP framework is
available on IVB website


ECVP for TB vaccines intended for adults and 
adolescent vaccines has been through public 
consultation and is being finalized. 


Session5_TB


SAGE meeting March 2023







Initial policy considerations outlined in ECVP for TB vaccines for adults and 
adolescents 


• Data demonstrating prevention of pulmonary TB disease as the primary endpoint, to ensure
the most rapid impact on the TB epidemic due by reducing transmission.


• Data demonstrating safety and 50% or greater efficacy in preventing confirmed pulmonary TB
• Efficacy data in adults with evidence of prior Mtb infection
• Safety and immunogenicity data in adults without evidence of prior Mtb infection, to avoid


the need for screening prior to vaccination.
• Safety and immunogenicity data from people living with HIV.
• Efficacy data from sufficiently diverse representative geographies to support global


policymaking.
• Data demonstrating duration of protection for the disease indication of at least 2 years.
• Dosing regimens, schedule and delivery strategy designed for optimal cost-effectiveness and


to achieve equitable impact, integrated within primary healthcare delivery systems
• Data relating to end-user acceptability, based on community engagement to ensure vaccine


acceptance.
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WHO is now developing a Global Framework for Countries to achieve Rapid 
Introduction and Impact of New TB Vaccines for Adults and Adolescents


Builds the WHO ECVP leverages and aims to guide countries in preparing for 
introduction and scale up of new TB vaccines for adolescent and adult populations. 


Public consultation of the 
Framework in coming weeks


Rationale for the framework:
• New TB vaccines could become available soon
• Introduction and scale-up will be complex
• Build in-country awareness of the potential


impact of an effective vaccine for adults and
adolescents


• Consideration of how a new vaccine could
complement existing strategies/interventions


• Producing adequate vaccine supply requires a
robust assessment of country-level demand.
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Potential health and economic 
impact of new adolescent/adult 


TB vaccines
Richard White, Nick Menzies, Rebecca Clark, Allison Portnoy, and many, 


many others


richard.white@lshtm.ac.uk


2023_03_22
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Outline


● Summary of generic candidate


new TB vaccine modelling


evidence


● M72-like modelling evidence


● Key evidence gaps
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Outline


● Summary of generic


candidate new TB vaccine


modelling evidence


● M72-like modelling evidence


● Key evidence gaps
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In the context of a busy pipeline and new trial results –


use mathematical modelling to inform strategic TB 


vaccine development


• Vaccines fit for purpose and maximise future population-level
epidemiological impact


• Mathematical modelling as a logical framework


• Project impact of potential vaccine characteristics and implementation
strategies to guide TPP/PPCs


• Based upon clinical trial data, estimate potential future epidemiological
impact to guide decision making


Informing strategic TB vaccine development
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Systematic reviews in 2016 & 2020 of 31 studies
+ 9 more recently published


+ 4 unpublished


• Vaccines fit for purpose and maximise future population-level
epidemiological impact


• Mathematical modelling as a logical framework


• Project impact of potential vaccine characteristics and implementation
strategies to guide TPP/PPCs


• Based upon clinical trial data, estimate potential future epidemiological
impact to guide decision making


Informing strategic TB vaccine development


C. Harris, et al, (2016).


C Weerasuriya, et al, (2020).
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Vaccine characteristics
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Uninfected
Latent 
Infection


Active 
Disease Cured


Relapse
Death


Transmission


Prevention of 
Infection 
vaccine


Prevention of 
Disease 
vaccine


Rapidly 
Progressing 
Infection


Re-infection


vs.
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Pre- vs post-infection


Uninfected
Latent 
Infection


Active 
Disease Cured


Relapse
Death


Transmission


Post-infection 
vaccine


Pre-infection
vaccine


Post-infection 
vaccine


Pre-infection
vaccine


Post-infection
vaccine


Re-infection


Rapidly 
Progressing 
Infection
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Elephant in the room
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Over 2025-50


Prevention of infection (POI) versus prevention of disease (POD)


• Globally, prevention of disease vaccines would provide
faster and greater impact than prevention of infection, but


• Impact of prevention of infection vaccine increases in higher
transmission settings, eg India & SA


Pre- versus post-infection (PPC/ECVP => works in both)


• In China, South Africa and India, a vaccine efficacious for
prevention of disease in post-infection populations would
have greatest impact, but


• Vaccines efficacious for prevention of infection or disease in
pre-infection populations, had increasing impact in higher
transmission settings eg India & SA


vs.


Harris 2016, 2019, 2020, Shrestha  2016, Lui 2017, Arregui 2017, Shrestha 2017


Summary of lit. and generic candidate 
modelling 1/3
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Over 2025-50


• Duration of protection


– In LMICs, as little as 5 years protection may be cost effective if
targeted at adolescents and adults


– With 10-yearly mass campaigns, and 50% VE, duration of
protection around 5 years in China, 4 years in S Africa and 3 years
in India could lead to ~25% reduction in TB incidence in 2050


• Vaccine efficacy


– In LMICs, as low as 20% VE could be cost effective if delivered to
adolescents/adults


Harris 2016, 2019, 2020, Shrestha  2016, Lui 2017, Arregui 2017, Shrestha 2017


Summary of lit. and generic candidate 
modelling 2/3
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Over 2025-50


• Age


− In LMICs, adolescent and adult vaccination may deliver greater
and faster impact than infant vaccination


− To reduce TB in 0-4 year olds, vaccination of adolescents/adults
may be more effective than vaccinating neonates directly


− Vaccines suitable for latently infected older adults (>60 years) may
provide greater impact than adolescent vaccination in ageing,
reactivation driven epidemics, such as China


• HIV


− Population-level impact in S Africa would be higher with a vaccine
safe and effective in HIV positive populations


Harris 2016, 2019, 2020, Shrestha  2016, Lui 2017, Arregui 2017, Shrestha 2017


Summary of lit. and generic candidate 
modelling 3/3
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Age at vaccination - LMICs


Neonatal


– In LMICs before 2050, impact of neonatal
vaccination was lower than adolescent
vaccination.


– Required lifelong, high VE to be cost effective


– Infant vaccination would have delayed
epidemiological impact due to lower burden and
infectiousness in children


Knight et al. PNAS, 2014


Prevent 17 million 
(range 11-24m) 


2024-50


Prevent 0.89 million 
(range 0.42-1.58m) 


2024-50


Infant Ado/Adult


Adolescent/adult


– In LMICs, before 2050, adolescent/adult
vaccination provided greater and faster
impact


– Cost effective even at low vaccine
efficacies and durations (VE 20%, 5 years
protection)


Session5_TB


SAGE meeting March 2023







In LMICs, to reduce TB in 0-4 years olds,


targeting adolescents/adults,


may have quicker impact than targeting <1 year olds


• Extending Knight et al, PNAS, 2014
(pre and post efficacy, POD vaccine)


• To reduce TB in 0-4 year olds,
vaccinating adolescents/adults, may
be
– as effective
– or more effective


• than vaccinating neonates
• Because indirect effect of reducing


the force of infection on infants, by
vaccinating adolescents/adults,
greater than direct effect of
vaccinating infants Vaccine 


Efficacy


Dur=5y Dur=10y Lifelong


After Knight et al. PNAS, 2014
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Outline


● Summary of generic candidate


new TB vaccine modelling


evidence


● M72-like modelling evidence


● Key evidence gaps
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Hints of new vaccine characteristics
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• If efficacy signals are confirmed, vaccine
could deliver substantial population-level
impact


• To maximise value proposition
• For M72/AS01E


• explore duration of protection, or feasibility
of mass campaigns


• explore pre-infection efficacy, and
prevention of infection


** Assuming routine vaccination of 9 year olds and 10 yearly mass campaigns of adults 


* Assumed POI vaccine efficacy same, regardless of the likelihood of progression to disease
upon infection


Harris et al., Science Trans Med, 2020


First M72‘-like’ impact modelling in China, 
South Africa and India


Session5_TB


SAGE meeting March 2023







WHO PPC modelling - Potential impact in 
LMICs if adol/adult PPC is 'M72-like'


Key assumptions


● effective in uninfected
and infected
individuals
● & as right


● Introduce across
individual LMICs over
2028-47
● & as right
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WHO PPC modelling - Summary of health 
impact in LMICs


- Important potential health impact


- Pre and post infection TB vaccine, 50% efficacy, to adults
and adolescents, introduced between 2028-47, could


- Avert ~44 million TB cases and ~5 million deaths
- Avert ~25 million TB treatments, reducing pressure


on AMR
- Particularly AFR and SEAR


- But we should prepare to do better. If we scaled-up more


quickly, more similar to delivery of COVID-19 vaccine,
could avert 50-60% more cases, treatments and deaths


=> We need to prepare for more rapid production and implementation 
now


- Vaccines with higher efficacy (75% efficacy vs 50%
efficacy) or longer duration (lifelong vs 10y) averted


~50% more cases, treatments and deaths
=> We should continue to develop better vaccines


Clark et al., Lancel GH, 2023
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WHO PPC modelling - Summary of economic
impact in LMICs


• Costing: vaccine price ($4.60), introduction and
delivery costs, changes in TB and HIV services


• Overall CE: $383 (276-579) per DALY averted,
below established CE thresholds in most LMICs,
all high TB burden, from health service
perspective. Mostly cost-saving from societal
perspective


• ROI: Globally = $372 Bil. over 2028-2050. Higher/
lower dep on value of health gains (see figure)


• Equity: Health gains concentrated in poorest
households and poorest countries


• Macroeconomics: GDP gains projected over long
term, concentrated in high-burden countries


Portnoy et al., Plos Med, 2023, Portnoy et al.,In Review


Projected Global Return on 
Investment for TB Vaccine
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Outline


● Summary of generic candidate


new TB vaccine modelling


evidence


● M72-like modelling evidence


● Key evidence gaps
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Key evidence gaps


• Implementation strategy
• How soon can we de-escalate to younger adults


without a correlate?
• Via immunization or TB programme, or?


• Data
• Vx efficacy and duration
• Key target population sizes, by country
• Population acceptability data, by country


• Health and econ impact (modelling)
• Country level modeling
• More realistic targeting and implementation


strategies
• Preventive TB treatment vs vaccination
• Vaccines in the context of other future tools eg


diagnostics/drugs


=> Need WHO country framework
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Summary


- One size for vaccine/ implementation may
not fit all


- Vx impact will depend on product
characteristics and epi, economic and health
system context


- Need to consider all to adequately inform
development and implementation decision
making


- New TB vaccines likely to provide an
important, and cost-effective, contribution
to population-level TB reduction


- Critical implementation strategy, empirical
data, and impact evidence gaps
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© 2021, Bill & Melinda Gates Medical Research Institute. All rights reserved.


Investigational TB vaccine M72/AS01E-4


Product overview and plans for Phase 3 & registration


Alexander Schmidt, Head of Vaccine Development
Piper Trelstad, Head of Chemistry, Manufacturing & Controls
Kristen Mayer, Regulatory Strategy Lead


42
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© 2021, Bill & Melinda Gates Medical Research Institute. All rights reserved.


• Desired indication & Product Background


• Clinical Development
• Past Studies
• Ongoing Studies
• Phase 3 Vaccine Efficacy Trial
• Data Available at First Registration


• Regulatory Strategy
• HA Consultations
• Pathway to Licensure and PQ


43
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© 2021, Bill & Melinda Gates Medical Research Institute. All rights reserved.


Desired Indication & Product Background
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© 2021, Bill & Melinda Gates Medical Research Institute. All rights reserved.


“Active immunization to prevent active pulmonary TB in children and 
adults, 15 years of age & older”


45


Proposed Indication for M72/AS01E-4
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© 2021, Bill & Melinda Gates Medical Research Institute. All rights reserved.


• GSK led product development through Phase 2b


• In 2020, Gates MRI obtained a license from GSK for M72/AS01E-4 to continue
vaccine development and to register & commercialize the vaccine in many LMICs


• Gates MRI & GSK collaborate to ensure an efficient transfer of the asset technology


• GSK will provide AS01E-4 adjuvant for product development & commercial product


• Gates MRI will lead product development & sponsor clinical trials


• Gates MRI aims to identify commercial manufacturers as Marketing Authorization
Holders


46


M72/AS01E-4 Product Development
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© 2021, Bill & Melinda Gates Medical Research Institute. All rights reserved.
47


M72/AS01E-4 Investigational Product Overview
• M72/AS01E-4 has a single-dose two-vial presentation


• One vial contains M72 recombinant protein antigen in lyophilized form
• The second vial contains the liquid adjuvant system AS01E-4


• M72 antigen is reconstituted using AS01E-4 adjuvant prior to injection


M72 is a 72kDa recombinant fusion protein derived from the two M. 
tuberculosis antigens


• Mtb39a : membrane-associated protein, putative evasion factor


• Mtb32a : secreted protein, putative serine protease


AS01E-4 adjuvant system (GSK proprietary) is composed of 
immunoenhancers, liposome and other excipients


• QS-21 (a triterpene glycoside purified from the bark of
Quillaja Saponaria Molina)


• MPL (3-D Monophosphoryl lipid A)
• DOPC
• Cholesterol
• Buffer


Note: AS01E4 will be manufactured, released and supplied by GSK 
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Clinical Development
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M72/AS01E has been evaluated in a series of Phase 1 and 2 studies and was shown to be 
immunogenic & have a clinically acceptable safety profile in the following populations:


• Purified Protein Derivative (PPD)-negative and -positive adults in South Africa (TB-010)


• PPD-positive adults in the Philippines (TB-009)


• HIV-positive adults on anti-retroviral therapy (ART) in Switzerland (TB-011)


• South African adolescents aged 13 to 17 years (TB-012)


• Healthy infants in Gambia (TB-013)


• HIV-positive adults (ART-naïve), and HIV-positive adults on ART, in India (TB-014)


• Healthy BCG-primed adult participants in Belgium (TB-019)


Phase 2b vaccine efficacy trial in IGRA-positive adults in Kenya, South Africa, and Zambia:


• VE of 49.7% (95% CI 2.1-74.2) for Prevention of Disease (POD) in IGRA+ participants
• No waning of efficacy over the 3 years of follow-up
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Past Studies: GSK-sponsored Phase 1 & 2 trials
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• Vaccine Efficacy Point Estimate: 50%
• Acceptable safety profile


DOI: 10.1056/NEJMoa1803484 & DOI: 10.1056/NEJMoa1909953 


Phase 2b Results: Prevention of Disease (POD) in IGRA-positive adults
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M72/AS01E-4 Phase 2b: VE Estimates for Different Case Definitions


The first case definition (blue box) 
for the primary endpoint (definite 
pulmonary TB) required ≥1 positive 
sputum test. The sensitivity analysis 
of the primary endpoint (red box)
required ≥2 positive sputum tests.


The more stringent case definition 
(≥2 positive sputum tests) will be 
used as primary case definition for 
the Phase 3 VE trial. 
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• Phase 2 trial in people living with HIV in South Africa


• Global epidemiology study
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Ongoing Studies
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• Observer-blind, randomized, placebo-controlled safety & immunogenicity study


• ~400 PLHIV on ART for > 3 months (VL<200 copies, CD4 ≥ 200)


• Six participating institutions in South Africa


• 13 months follow-up, last study visit took place in 08/2022


• Safety data available (no safety signal detected), immunogenicity data in Q2, 2023


• Funded by BMGF & Wellcome Trust  www.clinicaltrials.gov NCT04556981


M72/AS01E-4 Phase 2 Study in People Living with HIV


Goal: generate safety & immunogenicity data to support inclusion of PLHIV in Phase 3 VE trial
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TB Epidemiology Study


• Determine Mtb infection rate (IGRA-positivity at baseline & at Month 12) at site-level, by age
• Describe incidence of pulmonary TB (overall)
• Follow-up for suspected TB every 2 months, as for Phase 3 vaccine efficacy (VE) trial
• Build site capacity & train teams
• 160 participants per site, up to 50 sites, study duration flexible to allow seamless transition to Phase 3 VE trial
• Status: 40 sites in 11 countries active, >6,000 participants enrolled
• Indonesia sites are not yet enrolling (awaiting MTA)


JAN FEB MAR APR


2022


Gambia (1)


Kenya (4)


Zambia (4)


Uganda (2)


Vietnam (4)Philippines (7)


South Africa (9) Brazil (2)


2023


Bangladesh (2)


India (2)


Indonesia  (3)


DRC (3)


Peru (2)


Mozambique  (2)


MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR
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Phase 3 Vaccine Efficacy (VE) Trial Design
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Phase 3 trial simulations indicate that 


1. VE against disease [VE(D)] can be demonstrated in a baseline IGRA-positive population with approximately


20,000 participants assuming an incidence of disease of 0.3% per person-year & 5 years of follow-up


2. Demonstration of VE(D) in baseline IGRA- negative participants is not feasible in a Phase 3 trial because the


incidence of disease is very low in this population, and neither VE against Mtb infection [VE(I)] nor VE(D) are


known for M72/AS01E-4


However, if


a) VE(D) is demonstrated in a baseline IGRA+ / HIV- population AND


b) The safety profile is acceptable in HIV-negative trial participants of either IGRA-status AND


c) The safety profile is acceptable in people living with HIV of either IGRA status AND


d) Immunogenicity is comparable between these populations,


Then the benefit/risk assessment for the overall population in high burden countries should be positive and 


vaccination could be recommended for a general population, regardless of HIV- and IGRA-status
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Rationale for Phase 3 Design
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Objectives:
1. Primary: To evaluate vaccine efficacy (VE) in the prevention of bacteriologically-confirmed


pulmonary TB (POD) among baseline IGRA-positive participants without HIV infection


2. Secondary: To evaluate the VE of M72/AS01E-4 in the prevention of Mtb infection (POI) among
the IGRA-Negative Cohort


Endpoints:
1. Primary: Laboratory-confirmed pulmonary TB over a period starting 1 month post Dose 2 and


lasting up to end of study


2. Secondary: Sustained IGRA conversion (i.e., initial conversion and IGRA positive test result at
next biannual scheduled visit) over a period starting 1 month post dose 2 and lasting up to
end of study


POD: prevention of disease; POI: prevention of sustained Mtb infection


Phase 3 Trial: Selected Efficacy Objectives & Endpoints 
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Simulations show the total number of disease events needed, for various null hypotheses, to 
detect VE(D) ≥ 50% in IGRA+ with at least 90% probability (power) and a Type 1 error of ≤2.5%, 
assuming the incidence of laboratory confirmed TB is 0.3% per person-year
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Number of TB cases needed to reject increasingly stringent null hypotheses 


and time to primary efficacy analysis


Null 
hypothesis


Lower Bound of the 95% 
confidence interval


Number of TB disease events 
needed to demonstrate VE


Time from study start to 
primary efficacy analysis


VE = 10% 10% 140 4 to 5.5 years


VE = 15% 15% 179 5 to 6.5 years


VE = 20% 20% 211 6 to 7.5 years


VE = 25% 25% 280 8 to 10 years
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Cohort N


HIV-, IGRA+ cohort 20,000


HIV-, IGRA- cohort 4,000


HIV+ cohort 2,000


Total 26,000


Phase 3 Vaccine Efficacy Trial Assumptions & Trial Design


• Vaccine Efficacy (VE) against Disease (D) in IGRA+ in per-protocol (PP) cohort is ≥50%
• Null hypothesis: H0: VE(D) ≤ 10% (α <2.5%, lower bound of 95% confidence interval >10%)
• Event-triggered VE analysis


• TB incidence: 0.3% per year in IGRA+
• Mtb infection rate: 3% per year


• Placebo-controlled, double-blind, 1:1 randomized trial
• N=26,000, 15 to 44 years of age
• 2.5 years to full enrolment
• Follow-up up to 5 years after last participant is enrolled


• Interim analysis (IA) of primary endpoint once 100 cases are observed
• Opportunity to file for registration following IA if VE>50%, LB>10%
• Final analysis of primary endpoint once 150 cases are observed
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• Phase 3 VE point estimate based on 150 cases of lab-confirmed pulmonary TB


• Supportive: Phase 2b VE data based on 39 cases


• Safety database on approx. 15,000 M72/AS01E-4-exposed trial participants from
Phase 2b trial, Phase 2 MESA-TB trial, and Phase 3 trial
/ ~ 11,700 baseline HIV-negative, IGRA-positive participants


/ ~ 2,000 baseline HIV-negative, IGRA-negative participants


/ ~ 1,300 PLHIV of either IGRA-status


• Phase 3 immunogenicity data on up to 400 participants per cohort (1,200)


To support the proposed indication for “Active immunization to prevent active 
pulmonary TB in children and adults, 15 years of age & older”
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Data Anticipated at the End of Phase 3 to Support the Proposed Indication
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Regulatory Strategy
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• South Africa


• Approx. 25 clinical trial sites, likely first country to enroll


• AVAREF Joint Review for remaining African countries


• Kenya (~5 sites)


• Zambia (~3 sites)


• Malawi (~2 sites)


• Mozambique (~2 sites)


• Vietnam, timing TBD


• ~3 sites


• Indonesia, TBC


• Number of sites TBD
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Phase 3 Efficacy Trial Country Strategy
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• German Health Authority (HA) Consultation (May 2022)


• Key questions: CMC, focus on analytical assays; Endorsement of strategy received


• European MA EU-M4All Scientific Advice (July 2022, incl. WHO and SAHPRA)


• Key questions: Phase 3 trial design, licensure, labeling plans; Endorsement of strategy received


• South African HA (SAHPRA) pre-CTA meeting requested


• Key questions: Phase 3 trial design, licensure, labeling plans


• African Vaccine Regulatory Forum (AVAREF) pre-Submission meeting requested


• Key questions: Timing for joint review, requirement for additional National documents


• Potential for Vietnam and Indonesia pre-CTA meetings
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Regulatory Consultations
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• Two options for first approval/opinion


• SAHPRA as first license


• EU Medicines 4 All review/positive opinion


• Commercial partner to be identified


• Gates MRI not intending to be Market Authorization Holder


• Manufacturing Location/Country of Origin TBD


• Adjuvant manufacturing to remain in Europe


• PQ to be sought after first licensure/M4All opinion
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Pathway to Licensure and PQ
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Session Overview


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


 Strategies for areas of persistent poliovirus (PV) transmission. (O. Mach)
– For endorsement


 Summary of data from study on use of nOPV2 in a short interval. (A.
Bandyopadhyay)


– For endorsement


 Report from SAGE Polio Working Group including rationale for restricting
use of Sabine type 2 oral vaccine (S. Madhi)


– For information and endorsement
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Global Polio Eradication Update
SAGE, 22 March 2023


1
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1includes viruses detected from AFP and environmental surveillance
2Onset of paralysis/collection date : 
22 Mar. 2022 to 21 Mar. 2023 for previous 12 months 
22 Sep. 2022 to 21 Mar. 2023 for previous 6 months


Global WPV1
isolates1


Previous 12 Months2


Previous 6 Months2
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Pakistan Afghanistan Malawi Mozambique
2020 84 56
2021 1 4 1
2022 20 2 8
2023 1
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Case risk Sep 2022 – Feb 2023
Risk modeling as of Oct 5, 2022


Case risk Jan 2023 – June 2023
as of Jan 16, 2023


Modeling reaffirms concentrations of risk in East Afghanistan and SKP and 
highlight continued risk in Southern Afghanistan where importation can occur


Afghanistan and Pakistan Case Risk Assessment


Case
ES Isolate
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6


District Union 
Councils


Child 
Target HHs


Bannu 57 255,359 153,224


DI Khan 53 334,516 257,447


Lakki
Marwat 40 196,403 112,616


Tank 22 86,550 46,578


Wazir-North 23 142,359 59,036


Wazir-South 52 88,873 24,217


Total 247 1,104,060 653,118


Session6_Polio


SAGE meeting March 2023







23
8.


87
9 


24
9.


17
3 


25
1.


61
9 


24
5.


53
4 


22
9.


66
9 


23
8.


56
0 


24
7.


52
5 


26
1.


86
4 


26
0.


87
3 


27
0.


15
3 


34
2.


58
5 


35
4.


59
2 


35
6.


10
4 


33
0.


33
8 


31
5.


61
2 


23
7.


84
5 


33
3.


28
1 


35
8.


27
1 


36
5.


00
8 


19
0.


21
1 


19
8.


48
0 


19
6.


72
0 


19
1.


91
1 


18
6.


39
7 


18
7.


96
8 


20
0.


28
6 


20
5.


37
0 


20
3.


54
5 


90
.9


54
 


94
.6


33
 


95
.6


63
 


86
.3


15
 


80
.1


34
 


69
.5


02
 


72
.8


06
 


87
.6


42
 


93
.7


27
 


11
9.


50
7 


12
5.


62
6 


12
8.


19
8 


13
0.


14
5 


13
0.


79
3 


14
5.


38
5 


14
6.


17
1 


13
9.


84
6 


14
6.


36
3 


14
6.


49
2 


79
.1


51
 


83
.6


81
 


85
.4


76
 


10
0.


44
6 


11
1.


88
1 


78
.9


04
67


.8
26


 
62


.4
77


 
64


.5
35


 


 -


 50.000


 100.000


 150.000


 200.000


 250.000


 300.000


 350.000


 400.000


SN
ID


 J
an


-2
2


N
ID


 M
ar


-2
2


O
BR


-M
ar


-2
2


N
ID


 M
ay


-2
2


fIP
V-


Ju
n-


22
SN


ID
-J


un
-2


2
SN


ID
 A


ug
-2


2
SN


ID
-O


ct
-2


2
SN


ID
-N


ov
-2


2
N


ID
-J


an
-2


3


SN
ID


 J
an


-2
2


N
ID


 M
ar


-2
2


O
BR


-M
ar


-2
2


N
ID


 M
ay


-2
2


SN
ID


-J
un


-2
2


SN
ID


 A
ug


-2
2


SN
ID


 O
ct


-2
2


SN
ID


-N
ov


-2
2


N
ID


-J
an


-2
3


SN
ID


 J
an


-2
2


N
ID


 M
ar


-2
2


O
BR


-M
ar


-2
2


N
ID


 M
ay


-2
2


SN
ID


-J
un


-2
2


SN
ID


 A
ug


-2
2


SN
ID


 O
ct


-2
2


SN
ID


-N
ov


-2
2


N
ID


-J
an


-2
3


SN
ID


 J
an


-2
2


N
ID


 M
ar


-2
2


O
BR


-M
ar


-2
2


N
ID


 M
ay


-2
2


SN
ID


-J
un


-2
2


SN
ID


 A
ug


-2
2


SN
ID


 O
ct


-2
2


SN
ID


-N
ov


-2
2


N
ID


-J
an


-2
3


SN
ID


 J
an


-2
2


N
ID


 M
ar


-2
2


O
BR


-M
ar


-2
2


N
ID


 M
ay


-2
2


fIP
V-


Ju
n-


22
SN


ID
-J


un
-2


2
SN


ID
 A


ug
-2


2
SN


ID
-O


ct
-2


2
SN


ID
-N


ov
-2


2
N


ID
-J


an
-2


3


SN
ID


 J
an


-2
2


N
ID


 M
ar


-2
2


O
BR


-M
ar


-2
2


N
ID


 M
ay


-2
2


SN
ID


-J
un


-2
2


SN
ID


 A
ug


-2
2


SN
ID


 O
ct


-2
2


SN
ID


-N
ov


-2
2


N
ID


-J
an


-2
3


BANNU DIKHAN LAKKIMRWT TANK WAZIR-N WAZIR-S


Improved overall coverage in South KP due to pluses 
Challenges remain in South Waziristan, Tank and DI Khan (approx. 20% of UCs)


House to House
Site to Site


fIPV Campaign was conducted in June and 
August : Bannu and NW
August and October : Tank, DIK, Lakki and SW


24,619 8,904 5,065 1,965 16,347 35,911


Mehsud 
Belt


Changes in 
modalities 
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Afghanistan Risk Profile post-TAG
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East – Evidence of current active circulation and spread
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2018 2019 2020 2021 2022 2023


South – Polio free for 22 months but          
importation may result in outbreak due to immunity gap


= 1 WPV1 2021


= 1 WPV1 2022


= 1 WPV1 EV 2021


= 1 WPV1 EV 2022


ES positive  Human cases


South
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Southeast
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2018 2019 2020 2021 2022 2023


Southeast – Importation risk given immediate proximity to 
South KP
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Eastern Region :  Active transmission and aggressive 
ongoing response
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East – Evidence of current active circulation and spread


H
2H


H
2H


3 female vaccinators killed; SIA stopped after first day in incident districts


H
2H


5 vaccinators killed, 4 injured; SIA stopped after first day


H
2H


H
2H


H
2H


H
2H


H
2H


H
2H


H
2H


H
2H


H
2H


H
2H


No SIA M2M, low coverage


Compromised quality,
fear, FLW replacements


Improved 
quality


Target in Nangahar is 22 districts with 766,366 children, in Kunar it is 15 districts with 167,166 children 
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• Subregional immunisation response
• Expanded and intensified AFP and


environmental surveillance
• Strengthening essential immunisation (target


child population)
• OBRAs in Malawi and Mozambique in October


/ November
• Zimbabwe – initial SIA in October, second


campaign in early December
• ARCC review
• WPV1 outbreak remains confined to a single


province within the 5-country outbreak
response zone with last detection in August


• Tropical Cyclone Freddie
10


Multi-country WPV1 and cVDPV outbreak response in
southeastern Africa


3 circulating polioviruses: 
Wild polio type 1, cVDPV1 and cVDPV2 
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Endemic country (WPV1)


Data in WHO HQ as of 21 Mar. 2023


cVDPV2 AFP


cVDPV2 ES


1includes viruses detected from AFP and environmental surveillance
2Onset of paralysis/collection date : 
22 Mar. 2022 to 21 Mar. 2023 for previous 12 months 
22 Sep. 2022 to 21 Mar. 2023 for previous 6 months


Global cVDPV2
isolates1


previous 12 Months2


previous 6 Months2
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Endemic country (WPV1)


Data in WHO HQ as of 21 Mar. 2023


cVDPV1 AFP


cVDPV1 ES


1includes viruses detected from AFP and environmental surveillance
2Onset of paralysis/collection date : 
22 Mar. 2022 to 21 Mar. 2023 for previous 12 months 
22 Sep. 2022 to 21 Mar. 2023 for previous 6 months


Global cVDPV1
isolates1


previous 12 Months2


previous 6 Months2
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Global, post switch cVDPV2 trend between 2016-2023
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Global cVDPV1/cVDPV3 trend between 2016-2023
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Global, post switch cVDPV2 timeline


Data in WHO HQ as of 21 Mar. 2023


Countries
51
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cVDPV2 by emergence in 2022-2023


Data in WHO HQ as of 21 Mar. 2023


Emergences
21


Countries
30
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17


Type 2 vaccine utilized and new cVDPV2 emergences, May 2016-2023*


* Data in WHO HQ as of 21 Mar 2023
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18 Global Polio Laboratory Network


The GPEI Strategy 2022-2026 boldly set a new KPI for timeliness of 
detection with a goal of time from onset/collection 
to final results within 35 days


Timeliness of detection is broken into four key components: 
health seeking behavior (onset to notification of a case), 
field logistics (notification to stool 2 collection), sample 
transport (stool 2 collection to arrival at GPLN lab), and 
laboratory processing 
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When measuring our performance on the timeliness of detection KPI, we 
see highly variable performance by country


Performance in the endemic countries 
suggest that achieving the 35-day target is a 
feasible goal for the program with 
technologies available, but 
understanding WHY other countries are 
failing to meet the target is key to success


Violin plots show distribution, black dot indicates median; data source: POLIS; AFP case/ES sample-level analysis 


Timeliness of detection for VDPV and WPV cases/ES samples, 2022
Target: 35 days from onset to report


Year CHA ETH NIE NIG RDC BFA CAE CAF GUI KEN MAL MOZ RSS BEN CIV GUB MAD TOG ZAM AFG PAK SOM YEM SDN


2022 0% 
(0/30)


0% 
(0/1)


0% 
(0/123)


11% 
(3/28)


1% 
(4/349)


0% 
(0/2)


17% 
(2/12)


25% 
(1/4)


3% 
(1/33)


18% 
(3/17)


50% 
(2/4)


1% 
(1/101)


25% 
(1/4)


33% 
(1/3)


100% 
(24/24)


88% 
(52/59)


0% 
(0/9)


0% 
(0/171)


50% 
(1/2)


2021 0% 
(0/1)


0% 
(0/14)


2% 
(18/721)


0% 
(0/18)


16% 
(5/31)


0% 
(0/3)


20% 
(1/5)


100% 
(1/1)


0% 
(0/8)


20% 
(1/5)


0% 
(0/1)


0% 
(0/2)


0% 
(0/9)


50% 
(2/4)


0% 
(0/2)


0% 
(0/3)


0% 
(0/44)


62% 
(56/91)


86% 
(111/129)


0% 
(0/2)


0% 
(0/85)
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Discussions ongoing (6)


Verification in progress (17)


Verified, but have not conducted 
campaigns (13)


41 countries at risk for cVDPV2s are verified for nOPV2 use
590 million doses administered but key constraint is sole supplier arrangements with ongoing 
monitoring of EUL safety, genetic stability and efficacy issues 


Verified and nOPV2 
campaigns conducted (28)
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nOPV2 is retaining its enhanced genetic stability compared to mOPV2


Summary of findings to date


• Most isolates analyzed through whole genome sequencing indicate no
or minimal changes in genetic structure of nOPV2


• Approx. 2% of all isolates reported so far have shown evidence of losing
key genetic modifications of nOPV2+ due to recombination and have only
been detected in Uganda, CAR, DRC and Burundi (vs. expected 75% for
mOPV2)


• Two* cVDPV2 emergences have been detected that are derived from
nOPV2 to-date, in DRC/Burundi


• An estimated ~60 cVDPV2 emergences would have been seeded if Sabin
OPV2 was used at this scale instead of nOPV2, approximately 30-40 of 
which would have been detected to-date, conditional on surveillance inputs


Classification 
Category+


Total 
Isolates


1* 18


2 4


3 0


4 0


5 18


6 29


7 10


8 832


9 94


Total 1,005
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Information source: Genetic Characterization sub-group of novel OPV Working Group
+Classification category 1 and 2; See Appendix for details on classification categories
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WPV3 Detection in the Netherlands


On 15 Nov 2022, WPV3 detected in sewage from IPV Manufacturing Facility / Utrecht Science 
Park, site Bilthoven
WPV3-Saukett G strain, component of IPV, isolated 


2 of 4 facilities at this site work with WPV3 for vaccine production


On 7 Dec 2022, 1 of 43 facility employees tested WPV3 positive by stool
Worker vaccinated with IPV


Quarantined to home


Stopped shedding on 5 Jan 2023 and released from quarantine


Dutch authorities closed the facilities following detection
Comprehensive investigation ongoing


Preliminary opening of facilities scheduled for February 6


Detection underscores need for robust containment safeguards and reduction of facilities with 
poliovirus
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Overview of immunisation coverage with IPV1 in 2021 –
GAVI Board decision by consent to extend co-financing waiver
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Thank you
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SITE NAME (Start Date) 2022 2023
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 1 2 3 4 5 6 7


Ea
st


 R
eg


io
n 


Af
gh


an
is


ta
n AFG-NAN-BAT-BATTIKOT MANZ KALAY (04-Jul-19)


14 14 15 14 14 14 15 15 15 16 15 15 15 16 15 16 15 16 3 15 3 3 3 3 15


AFG-NAN-JAL-SANGI QALA (22-Mar-14)
14 14 14 14 14 15 15 16 16 16 15 16 16 16 16 16 16 16 15 3 3 16 15 15 15


AFG-NAN-BEH-PEZAND PANA DAFTER (05-Sep-22)
15 15 15 3 3 3 3 3 3


AFG-KUN-ASA-MANDACOOL (25-Dec-14)
16 14 16 17 15 16 16 16 16 16 16 16 3 16 16 17 15 16 3 16 16 16 16 3


AFG-NAN-JAL-RADOR BRIDGE (22-Mar-14)
14 14 14 14 15 15 14 16 16 16 16 16 16 16 16 16 16 16 15 3 3 3 3 16 3


AFG-NAN-BEH-KUNARYANO KOCHA (02-Feb-22)
14 14 15 15 15 15 3 16 17 16 15 15 15 16 15 16 15 16 3 3 15 15 15


AFG-KUN-ASA-KUZ KURUNA (01-Feb-22)
16 14 14 14 15 16 16 16 15 15 16 15 15 15 3 16 15 16 15 15 15 15 15


So
ut


h 
KP


 P
ak


is
ta


n PAK-KPA-BAN-MUSLIM ABAD SOKARI (24-Aug-22)
16 3 3 16 15


PAK-KPA-DIK-COMPOSITE SHERPAO & ZAFARABAD (09-Dec-16)
16 16 16 16 16 16 16 16 16 16 16 16 16 15 16 3 15 15


PAK-KPA-BAN-HINJAL & NOORABAD (28-Dec-16)
16 14 15 16 15 16 3 15 3 3 3 15 3 3 3 3 15 15 15 18


PAK-KPA-WAZ-KONRA CHINA & SPAISHTA (19-Apr-18)
15 15 15 15 15 15 16 16 16 16 16 16 15 16 3 16 15 15 15


PAK-KPA-BAN-AMANDI SHEIKH AMIR (24-Aug-22)
3 16 15 16 15


Wild cVDPV1 cVDPV2 cVDPV3 aVDPV1 aVDPV2 aVDPV3 VDPV2 VDPV3 SL2 SL1/SL3 Entero Negative Pending


10 


11 


17 


21 


24 


Afghanistan and Pakistan Endemic Zones 
WPV1 ES+ Samples Jan 22 to date


Weeks 
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Wild cVDPV1 cVDPV2 cVDPV3 aVDPV1 aVDPV2 aVDPV3 VDPV2 VDPV3 SL2 SL1/SL3 Entero Negative Pending


Pakistan Outbreak Zones 
WPV1 ES+ Samples Jan 22 to date


SITE NAME (Start Date)
2022 2023


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 1 2 3 4 5 6 7


O
ut


br
ea


k 
Di


st
ric


ts
 P


ak
ist


an
 


PAK-PUN-LAH-MULTAN ROAD STATION (30-Jul-
09)


16 15 16 16 15 16 3 3 16 16 16 15


PAK-PUN-LAH-GULSHAN RAVI STATION (30-Jul-
09)


15 16 15 15 16 15 16 16 15 16 15 15


PAK-PUN-LAH-OUTFALL STATION-G (12-Jan-15)
15 15 15 16 16 16 15 3 16 16 3 15


PAK-KPA-PES-NARAY KHWAR PALOSI PUL (18-
Jul-18)


14 14 15 16 16 15 16 3 3 16 3 16


PAK-PUN-FAI-PUMPING S. 3 ACHIKAIRA (09-Jan-
15)


15 15 15 16 16 15 15 16 15 15 3 15


PAK-KPA-SWA-SHARIFABAD (30-Aug-22)
z 3 3 15


PAK-KPA-SWA-SAIDU SHARIF (17-May-22)
16 16 3 3 3 15 17 15


PAK-KPA-PES-SHAHEEN TOWN (10-Jun-10)
14 14 14 9 14 15 16 16 16 16 15 15 15 3 3 3 16 15 15 15


PAK-PUN-RAW-SAFDAR ABAD (24-Jun-10)
14 15 15 15 16 15 3 3 3 15 15 15


PAK-SIN-KHI-LANDHI BAKHTAWAR VILLAGE (26-
Jul-16)


16 15 15 15 16 16 16 3 15 15 15 15


PAK-PUN-SIA-NALA BHAIR (16-Oct-19)
15 15 16 16 16 16 16 3 16 16 16 15


PAK-PUN-BAH-LALBAGH & TIBA BAHADUR (28-
Dec-16)


16 16 16 16 16 16 3 15 15 16 16 15


PAK-ISL-CDA-SABZI MANDI (21-Mar-14)
16 15 15 16 16 16 3 16 16 16 16 15


PAK-KPA-NOW-MILL COLONY (28-Jan-17)
14 14 16 16 16 16 3 16 15 15 15 15


11 


12 


12 


18 


19 


21 


21 


23 


26 


26 


28 


28 


Weeks 
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DR Congo: cVDPV positive isolates, by province and time and SIAs


Data in WHO HQ as of 21 Mar. 2023
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Nigeria: cVDPV2 by province and time and type 2 SIAs


Data in WHO HQ as of 21 Mar. 2023
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Yemen : cVDPV2 positive isolates, by province and time and Type 2 SIAs


Data in WHO HQ as of 21 Mar. 2023
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South Central Somalia: Inaccessibility


• Significant improvement in access status during 2022: newly accessed
areas received vaccination opportunities


• Opportunity to conduct SIADs in newly accessible area not utilized fully
• Probability of access improving further in 2023
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A. Nt changes
from nOPV2?*


B. Wild-type
Domain V
restored?


VP1 ≥ 6 nt
changes?


1 2


Yes No


C. KO cre
replaced?


Yes No


VP1 ≥ 6 nt
changes?


3 4


Yes No


Yes


No


D. Other
recombination?


VP1 ≥ 6 nt
changes?


5 6


Yes No


Yes


No


Yes


No


Key to virus classification:
1-2. Wild-type Dom V restored; likely
neurovirulent
3-4. Dom V intact but KO cre reverted
(needs only 1 recomb event to fully
revert)
5-6. Not reverted, but recombination
confirms compatible recombination 
partners are in the area
7. Not reverted, no recombination;
can have a drifted VP1
8. Not reverted, no recombination;
has a few substitutions in VP1
9. Identical to nOPV strain


VP1 ≥ 6 nt
changes?


7 8


Yes No


9


High Low


nOPV2 classification 
category Level of concern 
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32


On track Off trackAt risk Missed


Goal 1: WPV1


Goal 2: 
cVDPV2


On track


Off track


At risk


Missed
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Use of IPV in areas of persistent poliovirus transmission 


SAGE meeting, Geneva, March 22, 2023
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Objective of the session & Hypothesis


•Objective:
•To examine the evidence on the role of IPV in areas of
persistent poliovirus (PV) transmission and consider issuing
recommendation on use of IPV to accelerate PV eradication.


•Hypothesis:
•An additional dose of IPV administered in a campaign will
reduce PV circulation in areas of persistent PV transmission
facilitating interruption of PV transmission by boosting
mucosal immunity in persons previously exposed to PV.


2
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•Areas of persistent low-level PV transmission represent a
challenge to PV eradication.


•Defined as an area with ongoing PV detections predominantly
in environmental samples; with low number of paralytic cases
such as PAK-AFG border areas [WPV1] or northern states of
Nigeria [cVDPV2].


•Regular OPV campaigns failed to interrupt PV transmission.


•In the past, GPEI has implemented IPV campaigns, however,
there is no policy recommendation (by SAGE) on IPV use in
areas of persistent PV transmission, albeit there are
recommendations on IPV use for PV outbreak response.


3
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Who transmits polioviruses?


• Individuals whose mucosal immunity has not developed or has waned allowing multiplication of
PV in the GI tract and shedding, exposing others to infection:


1. Zero dose and under-vaccinated persons


2. Persons vaccinated with multiple doses of OPV who are protected against paralysis but never
mounted adequate mucosal responses


3. Persons who mounted mucosal response, but their mucosal immunity waned – older individuals,
children skipping some SIAs, etc.


IPV has limited impact on mucosal immunity for Group 1 but a significant one for groups 2 and 3. 


What is the proportion of persons in each group in areas of persistent transmission?


4
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Review of existing data


•Epidemiological data


•Clinical Trial data


•Observational Study data


•Data from programmatic experience with implementation of
IPV campaigns


5
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•Pakistan & Afghanistan Jan 2020 – Dec 2022 (n=167)


Source : POLIS
Note: POLIS data do not contain nOPV2 history therefore this analysis was not done for Nigeria


6


OPV doses received n/N [%] Median # of OPV doses 
received


Zero dose 41/167 [24.6%] N/A


Under-vaccinated (1-3 
doses)


37/167 [22.1%] N/A


>=4 doses received 89/167 [53.3%] 7
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OPV dose analysis of paralytic WPV1 cases
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Mucosal Immunity Study – Pakistan 2019


7


Clinical Trial Data:
Session6_Polio
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Methods


8


Community random trial; target size 600 (0-15 
years of age) in peri-urban Karachi


Baseline blood collected (pre-bOPV 
administration)- ‘Infected’ with bOPV


bOPV dose (challenge) mimics encounter 
(infection) with wild or vaccine-derived poliovirus 
– with all its limitations


Stool samples collected 7 days post ‘infection’ 
with bOPV - Gold standard for assessment of 
mucosal immunity = absence of PV in stool 7 days 
after infection (i.e., bOPV dose)
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Summary of Results (serotype 1)


•In our sample 81/589 (~14%) children excreted PV1 on 7th day after
bOPV challenge (these children represent the pool of those who
would likely propagate PV in the event of an outbreak)


•11/81 (13.5%) were seronegative at baseline and likely represent
zero-dose or under-vaccinated cohort


•70/81 (86.5%) had neutralizing antibodies against PV1 before the
bOPV challenge and likely represent those with waned or
insufficiently developed mucosal immunity


9
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Impact of IPV campaigns on PV circulation in 
Nigeria1 and Pakistan2


10


AShireff et al, Emerg Infect Dis 2017;23(2):258-263. BGrassly et al, Emerg Infect Dis. 2018 Nov; 24(11): 2113–2115.


In Nigeria, campaigns with IPV + tOPV vs tOPV alone for
cVDPV2:
•AFP: IRR 0.17 [95% CI 0.04 – 0.78] vs 0.59 [0.18 -1.97],


respectively
•ES: PR 0.16 [95% CI 0.02 -1.33] vs. 0.45 [95% CI 0.21 –


0.95], respectively


In Pakistan, campaigns with IPV + OPV vs bOPV alone for
WPV1:
•AFP: IRR 0.62 [90% CI 0.23 – 1.14] vs 0.79 [90% CI 0.64


– 0.98], respectively
•ES: PR 0.63 [90% CI 0.47 – 0.81] vs 0.92 [90% CI 0.83 –


1.00, respectively, p=0.005).


Campaigns of IPV alongside OPV 
substantially reduced the incidence 
of poliomyelitis (both clinical and 
environmental) compared to 
campaigns with only OPV.


+
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Impact of IPV in campaigns on PV circulation in Nigeria and 
Pakistan: Conclusion


•Although it has long been recognized that IPV is incapable of inducing
a strong mucosal response on its own, it has become clear that IPV
may boost immunity in the intestinal mucosa among individuals
previously immunized with oral poliovirus vaccine. Indeed, mucosal
protection appears to be stronger following a booster dose of IPV than
oral poliovirus vaccine, especially in older children. We conclude that
the implementation of IPV in both routine and supplementary
immunization activities has the potential to play a key role in halting
poliovirus transmission, and thereby hasten the eradication of polio.


11


Parker EP, Molodecky NA, Pons-Salort M, O'Reilly KM, Grassly NC. Impact of inactivated poliovirus vaccine on mucosal immunity: implications for the polio eradication endgame. Expert review of vaccines. 2015;14(8):1113-23.
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Operational feasibility and challenges of IPV campaigns


13


Challenges to operational feasibility of 
IPV in a campaign setting include: 
• Additional social mobilization
• Delivery strategies (especially for


nomadic and hard-to-reach
populations given the increased
complexity of injectable vaccines)


• Increased cost-per-child
• Cold-chain issues
• Skilled vaccination team


HOWEVER… Programmatic experience in Kenya1, 
Pakistan2,3,4, Syria5 and India6 demonstrate it is possible 
with: 
• Strong collaboration from MoH in developing


operational plans and resource allocation
• Flexibility of creating temporary sites to deliver


injectable vaccine closer to homes
• Deployment of skilled vaccinators
• High acceptance of IPV by caregivers resulting in high


coverage (>90%)
• Prior campaign experience
• fIPV: reduced cost and facilitated use of jet injectors


1Sheikh et al, MMWR Morb Mortal Wkly Rep 2014;63_237-41. 2Daly et al, MMWR Morb Mortal Wkly Rep 2016;65:859-95. 3Pervaiz et al, MMWR Morb Mortal Wkly Rep 
2017;66:1295-9. 4Saleem et al, Vaccine 2017;35:3209-14. 5Mbaeyi et al, MMWR Mortal Wkly Rep 2018; 67:690-4. 6Bahl et al, MMWR Morb Mortal Wkly Rep 2016;65:859-63.
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Review of Use of Inactivated Poliovirus Vaccine in Campaigns to 
Control cVDPV2 Outbreaks


•As of March 2021, 78 campaigns delivered IPV (n=73) or fIPV
(n=5) as part of response to WPV1 or cVDPV2 circulation.


•IPV Campaigns were feasible and successfully implemented in most places


•Pakistan, Afghanistan and Nigeria, Angola, Cameroon, China, Ghana, India,
Kenya, Malasia, Somalia, and Syria.


•The addition of IPV to OPV campaigns increased the cost and logistic
complexity


•This paper did not examine possible epidemiological gain from adding IPV


Concepcion F. Estivariz, Stephanie D. Kovacs, and Ondrej Mach. "Review of Use of Inactivated Poliovirus Vaccine in Campaigns to 


Control Type 2 Circulating Vaccine Derived Poliovirus (cVDPV) Outbreaks." Vaccine  (29/03/2022)
14
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Summary


•The pool of persons able to transmit PV when infected includes:
•OPV zero dose and under-vaccinated persons
•Vaccinated persons with ineffective mucosal immunity (likely a significant
proportion in areas of persistent PV circulation and multiple OPV
campaigns)


•In areas of persistent PV transmission, IPV administered together with
OPV provided better epidemiological outcomes than OPV alone


•A dose of IPV will:
•Have low impact on zero dose children
•In persons previously vaccinated with multiple OPV doses, will likely
provide a more effective boost to mucosal immunity than an additional
OPV dose


15
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Ask from SAGE to close the existing policy gap…


•Is there enough evidence to consider IPV campaigns in areas of
persistent PV circulation to accelerate eradication?


•SAGE WG on polio examined the evidence, discussed this item and
formulated a recommendation to SAGE


16
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25th SAGE Polio WG meeting
Summary of proposed recommendations


1. IPV for outbreak response in areas with persistent PV transmission: In
specific contexts where there is continued poliovirus transmission after
repeated (>2) OPV SIAs, countries could consider an additional IPV (full or
fractional dose) campaign (with OPV whenever possible) to enhance
individual-level protection as well as potentially reduce circulation (based on
enhancement of mucosal immunity at the individual level).


– These campaigns should target only specific geographical areas considered at highest
risk for persistent poliovirus transmission.
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Summary of data from study on use of nOPV2 in shorter intervals
Dr. Ananda S. Bandyopadhyay
Deputy Director, Bill and Melinda Gates Foundation
Co-chair, novel OPV Working Group, GPEI
SAGE Meeting, March 2023


Day 1


1
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Shorter Interval Administration Study: Context


• Current clinical data on nOPV2 based primarily on two dose safety/immunogenicity
with nOPV2 administered 4 week apart


• Program importance of implementing shorter interval (<4 week) SIAs in specific
settings such as hard-to-reach areas or in areas with co-circulation


• Data exist for Sabin mOPV1 and 2, but not for nOPV2


2
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• Study design: Randomized controlled with two intervention groups – one- and two-week interval
and a control group with 4-week interval for two doses of nOPV2


• Objectives: Assess safety and immunogenicity of nOPV2 given at shorter interval/s compared to
the standard 4-week interval.


• Primary outcome: Non inferiority of immune-response (seroconversion rates)


3


Groups 6 week +1 week +2 week + 4 week Serology
(weeks)


Follow up 
with RI
vaccines 
(IPV)
(weeks)


Subjects 
(TVP)


A
1-week interval


nOPV2 nOPV2 6, 7, 11 14,18 302


B
2-week interval


nOPV2 nOPV2 6, 8, 12 14, 18 300


C
4-week interval


nOPV2 nOPV2 6, 10, 14 14, 18 303


A randomized controlled study to evaluate the safety and immunogenicity 
of nOPV2 in shorter intervals of administration in vaccine naïve infants in 
Dominican Republic


Unpublished data; courtesy study Sponsor: FIDEC
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Safety Data


4


Group A, 1-week
(N=298)


Group B, 2-week
(N=304)


Group C, 4-week
(N=303)


Treated
(N=905)


Any SAE/IME1 n (%) Obs 8 (2.7) 8 7 (2.3) 7 9 (3.0) 10 24 (2.7) 25
Death n (%) Obs 0 (0.0) 0 0 (0.0) 0 1 (0.3) 1 1 (0.1) 1
Life threatening n (%) Obs 0 (0.0) 0 0 (0.0) 0 0 (0.0) 0 0 (0.0) 0
Hospitalization n (%) Obs 8 (2.7) 8 7 (2.3) 7 9 (3.0) 10 24 (2.7) 25
Significant disability n (%) Obs 0 (0.0) 0 0 (0.0) 0 0 (0.0) 0 0 (0.0) 0
Congenital anomaly or birth 
defect


n (%) Obs 1 (0.3) 1 1 (0.3) 1 0 (0.0) 0 2 (0.2) 2


Important Medical Event n (%) Obs 0 (0.0) 0 0 (0.0) 0 0 (0.0) 0 0 (0.0) 0
Any SAE/IME by maximum severity2


fatal n (%) Obs 0 (0.0) 0 0 (0.0) 0 1 (0.3) 1 1 (0.1) 1
life-threatening n (%) Obs 0 (0.0) 0 0 (0.0) 0 0 (0.0) 0 0 (0.0) 0
severe n (%) Obs 1 (0.3) 1 0 (0.0) 0 0 (0.0) 0 1 (0.1) 1
moderate n (%) Obs 7 (2.3) 7 7 (2.3) 7 8 (2.6) 9 22 (2.4) 23
mild n (%) Obs 0 (0.0) 0 0 (0.0) 0 0 (0.0) 0 0 (0.0) 0


Any SAE/IME by maximum causality3


consistent causal association 
to immunization


n (%) Obs 0 (0.0) 0 0 (0.0) 0 0 (0.0) 0 0 (0.0) 0


indeterminate n (%) Obs 0 (0.0) 0 0 (0.0) 0 0 (0.0) 0 0 (0.0) 0
inconsistent causal 
association to immunization


n (%) Obs 8 (2.7) 8 7 (2.3) 7 9 (3.0) 10 24 (2.7) 25


unclassifiable n (%) Obs 0 (0.0) 0 0 (0.0) 0 0 (0.0) 0 0 (0.0) 0
not applicable n (%) Obs 0 (0.0) 0 0 (0.0) 0 0 (0.0) 0 0 (0.0) 0


n...number of subjects, percentages are based on N, Obs...number of observations.        
1Subjects can appear only once in the any SAE/IME row, but may appear in multiple subcategories of reason for SAE/IME.  
2Each subject is counted only once under the maximum severity category.         
3Each subject is counted only once under the maximum causality category.


No causally 
associated SAE/IMEs


Safety profile similar 
across 1-, 2-, and 4-
week intervals


Unpublished data; courtesy study Sponsor: FIDEC
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Immunogenicity – Seroconversion rates


5


Unpublished data; courtesy study Sponsor: FIDEC
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Seroconversion Rates: by baseline seropositivity


6


Unpublished data; courtesy study Sponsor: FIDEC
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Immunogenicity – Seroprotection rates


7


Unpublished data; courtesy study Sponsor: FIDEC
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Immunogenicity – Neutralizing antibody titers


8


1, 2, and 4 weeks following a single dose 4 weeks following a second dose – 1, 2, & 4-week intervals


Unpublished data; courtesy study Sponsor: FIDEC
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Summary
• Safety: Good safety profile; no SAE/IME/AEs in intervention groups causally


associated with immunization; incidence similar across groups.


• Seroconversion:
• No statistically significant difference between 2-week (91.8%) and control group


(95.5%, -3.7%; CI -7.9, 0.3) following two doses
• Non-inferiority for cumulative seroconversion rates narrowly not met based on


10% margin for 1-week interval.
- Largely due to response rates among baseline seropositives (4-fold rise) lower than among


seronegatives. Seroconversion rates among baseline seronegatives was similar (94-97% across
groups).


• Seroprotection:  Uniformly high across groups following second vaccination: No
statistically significant difference between intervention and control groups.


9
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Conclusions


• No safety/reactogenicity concerns when nOPV2 is administered at shorter intervals


• Immune response elicited with ~85%-95% seroconversion rates across the groups


• nOPV2 can be administered in shorter intervals in outbreak responses without any major


compromise on immunogenicity: choice of exact interval may be decided by country and


regional authorities based on epidemiologic and operational considerations


• nOPV2 immunogenicity across shorter intervals consistent with trends observed in prior


studies with Sabin OPV2*


• Shorter interval campaigns should add operational flexibility and improve SIA efficiency in


specific areas (limited access / co-circulation)


10


*Zaman, Khalequ, et al. "Immunogenicity of type 2 monovalent oral and inactivated poliovirus vaccines for type 2 poliovirus outbreak response: an open-label, randomised controlled trial." The
Lancet Infectious Diseases 18.6 (2018): 657-665.
AND
Mir, Fatima, et al. "Monovalent type-1 oral poliovirus vaccine given at short intervals in Pakistan: a randomised controlled, four-arm, open-label, non-inferiority trial." The Lancet Infectious
Diseases 15.8 (2015): 889-897.
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25th SAGE Polio WG meeting
Summary of proposed recommendations


2. Shorter interval of nOPV2 administration: After review of safety and
reactogenicity data, the SAGE Polio WG recommends consideration of a
shorter interval (1 or 2 weeks) between vaccination campaign rounds in
settings where it would be beneficial.


– Including but not limited to co-circulation of different serotypes of polioviruses, political
situations, and accessibility issues.
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APPENDIX
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Shorter Interval Administration of OPVs: Previous Studies
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Zaman et al, 2018 – Dhaka, Bangladesh


• Randomly assigned 760 infants to receive
two mOPV2 doses at intervals of 1 week
(n=191), 2 weeks (n=191), 4 weeks (n=188),
or 4 weeks plus IPV (n=190)


• Immunogenicity – measured by
seroconversion and antibody titers - of two
mOPV2 doses at 1 week or 2 week intervals
was non-inferior to immunogenicity of two
mOPV2 doses at a 4 week interval


• Administration of IPV with the first mOPV2
dose did not improve type 2 immune
response compared with mOPV2 alone
although it was associated with higher
antibody titres


15


Zaman, Khalequ, et al. "Immunogenicity of type 2 monovalent oral and inactivated 
poliovirus vaccines for type 2 poliovirus outbreak response: an open-label, randomised
controlled trial." The Lancet Infectious Diseases 18.6 (2018): 657-665.
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Mir et al, 2015 – Karachi, Pakistan


Four treatment groups: 
- two doses of mOPV1 given 1 week apart


(mOPV1–1 week)
- two doses of mOPV1 given 2 weeks apart


(mOPV1–2 weeks),
- two doses of mOPV1 given 4 weeks apart


(mOPV1–4 weeks)
- or bOPV given 4 weeks apart (bOPV–4


weeks).


• The proportion of infants with
seroconversion to type-1 poliovirus and
immune response after two doses of
mOPV1 given at an interval of 7 or 14
days is noninferior to two doses of
mOPV1 given 30 days apart


16


Mir, Fatima, et al. "Monovalent type-1 oral poliovirus vaccine given at short intervals in 
Pakistan: a randomised controlled, four-arm, open-label, non-inferiority trial." The 
Lancet Infectious Diseases 15.8 (2015): 889-897.
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Population and Groups 


Unpublished data; courtesy study Sponsor: FIDEC
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Immunogenicity – Seroconversion data – Type 1 and 3


18


Unpublished data; courtesy study Sponsor: FIDEC
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Immunogenicity – Median titers


19


Unpublished data; courtesy study Sponsor: FIDEC
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Immunogenicity – Median titers


20


Unpublished data; courtesy study Sponsor: FIDEC
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25th SAGE Polio WG Meeting
22nd – 23rd February 2025


Outcomes


Presented by SAGE Polio WG Chair
Prof. Shabir Madhi
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Polio WG: Programme update
 Although WPV1 interruption seems feasible by end 2023, the WG believes


cVDPV2 will continue to be detected beyond 2023 – contingency measures
should be planned when performing the strategy review.


– WG noted that ongoing political, economic, and security challenged
continue to directly affect polio program activities in the endemics,
Afghanistan and Pakistan.


 There are currently large-scale outbreak response activities in southeastern
Africa due to the WPV1 importation. WG members expressed concern over
the surveillance quality in these areas.


 The WG highlighted the importance of vaccination coverage both in routine
immunisation and campaigns, noting low coverage as the principal challenge
of the GPEI program especially in geographies with high risk of poliovirus
transmission and cVDPV seeding.
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Polio WG: cVDPV2 Epidemiology


 WG expressed great concern that Sabin
OPV2 is responsible for the seeding of
all new cVDPV2 lineages. Poor
immunization coverage with campaign
use of Sabin OPV2 is the major
contributing factor.


 WG discussed ethical implications of
continued use of Sabin type 2 oral
vaccine while safer alternatives (nOPV2
and IPV) exist and concluded that use
of mOPV2 or tOPV should be restricted
to only certain conditions (discussed
more in detail later)


Trend of new cVDPV2 emergence by year 
2016-2022


With increasing use of nOPV2: lesser 
number of new emergences being 


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


IPV availability – WG was pleased to learn 
that IPV availability if sufficient for all 
countries to introduce the second dose of IPV 
and complete catch-up immunization (2 
million children from 6 countries remain with 
no IPV – WG recommends that these 
children are vaccinated with IPV ASAP).


nOPV2 supply disruptions - WG  strongly 
supports and recommends that accelerated 
efforts are put in place to establish multiple 
nOPV2 manufacturers aside from the current 
single bulk supplier (BioFarma). 


Total demand for 2023 will be around 100 million doses 


IPV supply and demand for 2023
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Polio WG: IPV/OPV (2/2)
Supply and Demand


The SAGE WG emphasized that all remaining countries should add IPV2 into their 
immunization schedules.
There continue to be 18 countries (mostly in AFRO) with no concrete plans to introduce 
IPV2.


Overview of IPV use in immunization schedules


Session6_Polio


SAGE meeting March 2023







6 |


Polio WG: OPV cessation planning 


SAGE WG noted the progress in bOPV Cessation Planning (team officially 
endorsed by SC) and reassured that SAGE will provide ongoing guidance.


Forecasted timeline for OPV cessation planning around the 
certification of WPV eradication (expected 2026)
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Polio WG: nOPV2 (1/2) 
 SAGE WG noted the progress on use of nOPV2


under EUL, with approximately >580 million
doses administered across 27 countries so far in
response to cVDPV2 outbreaks. WHO
Prequalification is expected end 2023.


– nOPV1 and nOPV3 developments are underway;
Phase II data are expected in 2025-26.


 SAGE WG noted the ongoing monitoring of nOPV2
vaccine effectiveness, indicating that nOPV2 is
successful in interrupting transmission (exception:
consistent breakthrough transmission in Nigeria);
and is non-inferior to mOPV2.


 SAGE WG discussed the feasibility of fIPV and
nOPV2 co-administration in a campaign setting
from the results of a pilot study in Nigeria in
November 2022.


nOPV2 use under WHO EUL (2021-2023)
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Polio WG: nOPV2 (2/2) 


 SAGE WG noted the review of the safety and genetic stability data
and the comments by the GACVS sub-committee on nOPV2,
including that there were no serious safety concerns so far (cut-off
period was October 2022).


– Two AFP cases in CAR and environmental detection in Uganda were classified as
VDPV2-n, however there is no evidence of circulation to date. These events were not
included in the current GACSV report as they occurred after the cut-off period.


 GACVS emphasized that high quality monitoring and analysis must
continue for safety and genetic stability as the risk of detecting
concerning variants will increase over time.


 WG noted thar two cases of iVDPV2-n were detected in
immunodeficient individuals in Egypt
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25th SAGE Polio WG meeting
Summary of proposed recommendations


1. IPV for outbreak response in areas with persistent PV transmission: In
specific contexts where there is continued poliovirus transmission after
repeated (>2) OPV SIAs, countries could consider an additional IPV (full or
fractional dose) campaign (with OPV whenever possible) to enhance
individual-level protection as well as potentially reduce circulation (based on
enhancement of mucosal immunity at the individual level).
– These campaigns should target only specific geographical areas considered at highest


risk for persistent poliovirus transmission.


2. Shorter interval of nOPV2 administration: After review of safety and
reactogenicity data, the SAGE Polio WG recommends consideration of a
shorter interval (1 or 2 weeks) between vaccination campaign rounds in
settings where it would be beneficial.
– Including but not limited to co-circulation of different serotypes of polioviruses, political


situations, and accessibility issues.
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25th SAGE Polio WG meeting
Summary of proposed recommendations


3. Restricting use of Sabin 2 OPVs (mOPV2, tOPV): SAGE Polio WG
recommends conducting outbreak responses without delay. nOPV2
should be used preferentially, however if unavailable, Sabin OPV2 (mOPV2,
tOPV) could be used under exceptional conditions [nOPV2 supply shortage,
inability to achieve EUL readiness, cocirculation with other polioviruses] and
after agreement with the GPEI Advisory Group on Sabin OPV2 release (AG).


- The nOPV2 supply issue and current use under EUL were recognized as the
primary factors interfering with this recommendation, however, WG felt that
ethical considerations must take precedent over programmatic ones.


- SAGE WG recommended that the modelling exercise evaluating risk vs benefit
of waiting for nOPV2 rather than using Sabin 2 OPV more quickly is repeated
taking into consideration 7 years of time since the switch
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Session 7: Malaria
• Update on the Malaria Vaccine Implementation Programme (MVIP) and progress


FOR INFORMATION


• Implementation guidance on seasonal vaccination strategy in areas of highly seasonal malaria
transmission or perennial malaria with seasonal peaks


FOR DISCUSSION


• Update on the malaria vaccine candidate: R21/MatrixM


FOR INFORMATION
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Malaria Vaccine Implementation Programme (MVIP) and 
RTS,S/AS01 roll out
Mary Hamel and Eliane Furrer, WHO 


Credit: WHO/Neil Thomas.
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WHO recommends the RTS,S/AS01 malaria vaccine be 
used for the prevention of P. falciparum malaria in children 
living in regions with moderate to high transmission as 
defined by WHO


• RTS,S/AS01 malaria vaccine should be provided in a
schedule of 4 doses in children from 5 months of age for the
reduction of malaria disease and burden.


• Countries may consider providing the RTS,S/AS01
vaccine seasonally, with a 5-dose strategy in areas with
highly seasonal malaria or areas with perennial malaria
transmission with seasonal peaks.


WHO recommendation on use of the 
first malaria vaccine: Oct 2021


Useful links


WHO malaria vaccine 
position paper 
https://www.who.int/publications/i/item/wh
o-wer9709-61%E2%80%9380


WHO Guidelines for malaria
PDF version: 
https://www.who.int/publications/i/item/guidel
ines-for-malaria
MAGICapp Online platform: 
https://app.magicapp.org/#/guideline/5701


NITAG Resource center
https://www.nitag-resource.org/


Malaria Vaccine Implementation 
Programme
https://www.who.int/initiatives/malaria-
vaccine-implementation-programme


Session7_Malaria


SAGE meeting March 2023



https://www.who.int/publications/i/item/who-wer9709-61%E2%80%9380

https://www.who.int/publications/i/item/guidelines-for-malaria

https://app.magicapp.org/#/guideline/5701

https://www.nitag-resource.org/

https://www.who.int/initiatives/malaria-vaccine-implementation-programme





Malaria Vaccine Implementation 
Programme progressing well


Malawi 23 April 2019


Kenya 13 Sept 2019


Ghana 30 April


Estimates as of mid-March 2023 - based on monthly MOH/EPI administrative data reports until January 2023 (for Kenya and 
Ghana) and September 2022 (for Malawi) and MVIP team projections for subsequent months


> 1.34
million
children
received at least 
one dose


> 4.1 million
vaccine doses 
administered


As of mid-March 2023Millions
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Immunization coverage in MVIP areas: monthly administrative data reports (through Jan 2023)


Health 
worker strikes


COVID-19 
related stock-out


Tropical storm


# Malawi data from Jan to Sept 2022


Kenya 2020 2021 2022


Penta-3 72% 87% 87%


RTS,S -1 69% 82% 83%


RTS,S -3 60% 67% 72%


MR-1 73% 86% 88%


MR-2 52% 53%


RTS,S-4 29% 36%


Ghana 2020 2021 2022


Penta-3 92% 92% 90%


RTS,S -1 71% 76% 76%


RTS,S -3 66% 74% 73%


MR-1 85% 86% 87%


MR-2 78% 79%


RTS,S-4 47% 52%


Malawi 2020 2021 2022*


Penta-3 95% 97% 94%


RTS,S -1 88% 93% 89%


RTS,S -3 73% 81% 76%


MR-1 90% 94% 87%


MR-2 77% 68%


RTS,S-4 49% 50%


Stock-out 
routine vaccines
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1. Feasibility: Vaccine uptake and coverage good through the routine systems,
no impact on uptake of other vaccines, insecticide-treated bed nets (ITNs),
care-seeking behavior


2. Safety: Vaccine is safe; no safety signals identified (now 4 million doses
provided)


3. Impact: Vaccine introduction resulted in a substantial reduction in severe
malaria and all-cause mortality in children age-eligible to receive the vaccine.
During 24 months after vaccine introduction; with 65%-70% coverage:


• 32% (95% CI 8, 46%) reduction in hospitalized severe malaria


• Reduction in all-cause mortality


4. Equity: the vaccine is reaching children who are not using other forms of
prevention such as insecticide-treated nets, increasing access to malaria
prevention interventions to > 90%


Summary findings from the MVIP: 24 months 
after first vaccination (April 2019 – April 2021)
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Expansion of vaccination to MVIP comparator areas
Using vaccine doses donated by GSK & funding from US-based Open Philanthropy to PATH


Kenya
First introduced: 13 Sept 2019
Expanded: 7 March 2023


Ghana
First introduced: 30 April  2019
Expanded: 20 Feb 2023


Malawi
First introduced: 23 April 2019
Expanded: 29 Nov 2022


MVIP vaccinating district


MVIP comparator district (initially non-vaccinating – now introducing using donated vaccine doses available until end of MVIP)


Non MVIP district
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• Hospital and mortality surveillance reached 46 months in February 2023 in Ghana and Malawi;
July 2023 in Kenya


• Analysis of the pilot evaluation (Q4 2023)


• Feasibility of vaccine introduction, including uptake of the 4th dose


• Safety after more than 4 million doses given


• Impact on severe malaria and mortality, with the level of coverage achieved; any indication of
rebound in the population age-eligible for vaccination


• PATH-led qualitative findings; mathematical modeling on cost-effectiveness and impact (2024)


• EDCTP-funded case-control study nested in MVPE (2024)
• Measure added benefit of 4-dose over 3-dose schedules and individual measures of safety
• At risk due to end of hospital surveillance while severe malaria cases still need to be


identified; US$ 2M funding gap


Planning for end of MVIP (July 2017 - Dec 2023)
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Document and disseminate results and wide variety of lessons 
learned
• Plan for wide dissemination in country; regionally; globally through


presentations, scientific symposia, regional conference
• Many lessons learned incorporated into Vaccine Introduction Guide


and related tools / materials (e.g., updated generic WHO training
modules)


• Document through publications, including comparing introduction
strategies and results; MVPE analysis on safety, impact, feasibility;
Framework for Policy Decision; Allocation Framework; lessons
learned; among others


• Support cross-country engagement with MoH and partners from
pilot countries – providing opportunities to incorporate lessons
learned in pilot countries into new vaccine introductions


Planning for end of MVIP: December 2023


SAGE meeting March 2023


Credit: WHO/Fanjan Combrink
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Malaria vaccine access


Ms Eliane Furrer
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Malaria vaccine supply


Current situation 


UNICEF Q&A on malaria vaccines supply, price and market-
shaping efforts 
https://www.unicef.org/supply/documents/malaria-vaccine-questions-
and-answers


First Malaria Vaccine 
RTS,S/AS01


WHO pre-qualified 
since 15 July 2022


Manufacturer GSK


Price EUR 9.30/dose (initially)


Current
availability


4 M doses in Q4 2023
6 M doses in 2024
8 M doses in 2025


Allocation Based on Framework  for 
Allocation of  Limited 
Malaria Vaccine Supply 


Medium to long term outlook


Useful links


Gavi Market Shaping Roadmap – Malaria Vaccines 
https://www.gavi.org/sites/default/files/document/Malaria-Roadmap-
Public-Summary.pdf


• RTS,S/AS01 to be supplied by Bharat Biotech (India), product
transfer underway


• Potential market entry of R21/Matrix-M, currently in Phase 3
trials, data review by SAGE/MPAG WG started


• Weighted Average Price reduction expected with more
supply and scale up of production capacity


Mi4A – WHO Malaria Vaccine Global Market Study – Sept 2021
https://www.who.int/publications/m/item/who-malaria-vaccine-global-
market-study-september-2021
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Vaccine supply expected to be insufficient to meet 
demand initially


Pockets of moderate 
transmission outside 
Africa, mainly in PNG 
and possibly in India


• Over 25 million children are born each year in
regions with moderate to high malaria transmission


• Over 28 countries have already expressed interest
in introducing the vaccine


P. falciparum parasite prevalence (PfPR2-10) estimates, 2019.
Source: MAP 2019


Supply 


Demand


18 million
doses over 
2023 - 2025


>80-100
million
doses


per year 
likely needed 
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Process in 2022 to develop the Framework for allocation of malaria vaccines
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Framework for 
the allocation 
of limited 
malaria vaccine 
supply


Available on WHO 
website
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https://www.who.int/publications/m/item/framework-for-allocation-of-limited-malaria-vaccine-supply#:~:text=The%20Framework%20offers%20guidance%20on,constraints%20can%20be%20fully%20resolved.





• 19 country delegations – including Immunization
Programme & Malaria Programme representatives.


• MVIP country representatives to share lessons learned from
pilot implementation.


• Technical support for vaccine introduction planning &
development of applications to Gavi.


• Technical support for countries’ stratification of areas into
categories of need for the vaccine based on Framework
principles to inform first phase of roll-out.


3 multi-country malaria vaccine 
workshops in 2022
Organized by WHO & Gavi, with support from MVCT partners
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Areas with >250 cases per 1000 
(blue) identified as having moderate


or high transmission intensity


Step 2: Prioritization of areas of moderate-to-high transmission into categories
of need for the vaccine according to malaria transmission and mortality.


Step 1: Identification of areas of 
moderate and high transmission 


where the vaccine is
recommended


Category 1 areas (highest need) 
Potential targeted for the first phase 


of vaccine introduction


Step 3: Review 
categorization 


guided by 
additional local 
data to ensure 


operational 
feasibility and 


coverage of 
districts within the 
maximum number 
of doses available 
per country as per 


the solidarity 
principle


Example of application of the Framework principles and method 
using local information - Burundi
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• Interested countries are not guaranteed access to the malaria vaccine during the initial period
of rollout, due to supply constraints; the goal of the Framework is to ensure that the allocation of
available supply adheres to values and principles of solidarity, greatest need, impact, and equity.


• All countries will have to consider a phased approach to vaccine implementation, starting in
areas with highest need, with expansion after supply increases.


• Important to manage expectations at country-level: → transparency and communication
about the supply and implications maintained as the situation evolves.


• The Framework is intended to be dynamic to support prioritization decisions at the start of
vaccine roll-out and over the coming years as supply ramps up, until supply constraints are fully
resolved. Periodic reviews and updates will ensure that the Framework remains useful and
appropriate.


Key implications for countries 
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Gavi reports unprecedented demand for the 
malaria vaccine


12 countries applied 
(= first opportunity for non-
MVIP countries)


Potentially up to 17 additional 
applications


3 MVIP countries 
approved for support to 
continue vaccination in 
MVIP areas after pilot


September 2022 
application round


January 2023 
application round


Subsequent Gavi application 
rounds in 2023


Need ~6.9 M doses 
(of the 18M doses)  
through 2025


Next steps: 
• Gavi IRC review in March
• Vaccine dose allocation in April by


Allocation Framework
Implementation Group based on
Framework principles
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Implementation guidance on malaria vaccination in areas 
with highly seasonal malaria transmission
Mary Hamel, WHO and Peter Smith, Chair of SAGE/MPAG Working Group on Malaria Vaccines


Credit: WHO/Fanjan Combrink.


For discussion
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To seek guidance on the minimal interval for the RTS,S/AS01 malaria vaccine dose 3 and 4, 
particularly for use in areas with highly seasonal malaria transmission or areas with 
perennial malaria transmission with seasonal peaks


• To respond to countries' requests for guidance on how to operationalize the optional schedule
to deliver the malaria vaccine seasonally.


• To present the recommendations of the SAGE/MPAG Working Group on Malaria Vaccines to
SAGE for discussion and guidance


Purpose
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The Strategic Advisory Group of Experts (SAGE) on Immunization / Malaria Policy Advisory Group 
(MPAG) Working Group on Malaria Vaccines is established as a resource with a two-fold role. To 
support WHO in the:


(i) Preparation of SAGE and MPAG deliberations and background materials on malaria vaccines by
reviewing the evidence and by providing information or options for guidance or strategy
recommendations.


(ii) Provision of technical advice and recommendations for the conduct of the Malaria Vaccine
Implementation Programme (MVIP).


SAGE/MPAG Working Group on Malaria Vaccines
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• Chair: Prof Peter Smith, London School of Hygiene & Tropical Medicine, United Kingdom
• Co-chair: Dr Eusebio Macete, Centro de Investigação em Saúde de Manhiça, Mozambique


• Prof Nick Andrews, UK Health Security Agency, United Kingdom
• Prof Graham Brown, University of Melbourne, Australia (MPAG member)
• Dr Dafrossa Cyrily Lyimo, Independent consultant (and former National Immunization and Vaccine


Development Programme Manager), Tanzania
• Dr Corine Karema, interim CEO of RBM Partnership to End Malaria (and former Director of the Rwanda


National Malaria Control Programme), Rwanda
• Prof Kim Mulholland, Murdoch Children’s Research Institute, Australia (SAGE member)
• Prof Kathleen Neuzil, Center for Vaccine Development and Global Health (CVD), University of Maryland


School of Medicine, USA (SAGE member)
• Prof S. Patrick Kachur, Mailman School of Public Health, Columbia University, USA (MPAG member)


Members of the SAGE/MPAG Working Group on 
Malaria Vaccines 
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Efficacy from using the seasonal strategy in Burkina Faso and Mali, 2021*
Strategy based on high vaccine efficacy during first 3-6 months after vaccination
• Seasonal vaccination non-inferior to 4 rounds of seasonal malaria chemoprevention (SMC) in protecting


against clinical malaria


• SMC prevents 75% of clinical and severe malaria cases**


• Combined intervention of RTS,S and SMC is superior to either alone (comparison to SMC alone shown)


- efficacy against clinical malaria (primary end point) 63% (95% CI 58–67)


- efficacy against severe malaria hospitalizations 71% (95% CI 42–85)


- efficacy against severe malaria anaemia 68% (95% CI 34–84)


- efficacy against blood transfusions 65% (95% CI 23–85)


- efficacy against all cause deaths, excluding injuries 52% (95% CI 5–76)


- efficacy against deaths from malaria 73% (95% CI 3–92)


WHO recommendation for seasonal delivery using a 5-dose schedule based on 
findings showing high efficacy in areas of highly seasonal transmission


• age: 5-17 months


*Chandramohan et al, N Engl J Med 2021; 385:1005-1017; DOI: 10.1056/NEJMoa2026330
** WHO policy recommendation SMC, 2012
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Schedule strategies for areas with highly seasonal 
malaria or perennial malaria with seasonal peaks


1. 
Age-based strategy 


(for all 4 doses)


2. 
Seasonal strategy 


(for all doses)


3. 
Hybrid strategy 


(first 3 doses age-
based; subsequent 


seasonal doses)


• 4-dose schedule with first 3 doses provided at monthly intervals from 5 months of
age, and dose 4 provided approximately 12 to 18 months after dose 3


• Aligns with how vaccine provided in MVIP pilot introductions


• 5-dose schedule with first 3 doses provided at monthly intervals just prior to peak
transmission season, and subsequent doses annually just prior to peak season


• 5-dose schedule with first 3 doses provided at monthly intervals from 5 months of
age; dose 4 and dose 5 provided annually just prior to peak transmission seasons


• There should normally be an interval of approximately 12 months between dose 3
and dose 4, however there is flexibility to reduce the interval between doses
3 and 4 to allow for more children to receive dose 4 prior to peak
transmission season
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Option 1: Age-based strategy (4-dose schedule)
All doses in routine EPI, age based
For example: 5,6,7, 18 months schedule


1 32 4 5 6 7 8 9 10 11 12 13 1514 16 17 18 19 20 21 22 23 24 25 2726


1 32 4 5 6 7 8 9 10 11 12 13 1514 16 17 18 19 20 21 22 23 24 25 2726 28


1 32 4 5 6 7 8 9 10 11 12 13 1514 16 17 18 19 20 21 22 23 24 25 2726 28 29


1 32 4 5 6 7 8 9 10 11 12 13 1514 16 17 18 19 20 21 22 23 24 25 2726 28 29 30
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transmission season
(assumed 4 months, 


simplified for illustration)


1 Child age (1 month)


Child well 
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during first 
and second 
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Child not
optimally
protected 
due to doses 
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well before 
peak 
seasons


Worst off child


Best off child
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Option 2: Seasonal strategy (5-dose schedule)
All doses provided seasonally
For example: “campaign” starting in April from age 5 months
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• Age-based (Option 1) and seasonal (Option 2) strategies are supported by data from clinical
trial(s) and are recommended under the current WHO policy on malaria vaccines.


• Option 2 results in the greatest benefit for individual children who receive the vaccine doses just
prior to high transmission season.


• However, children who are below 5 months of age when the vaccination campaigns occur will
not benefit from vaccination until a full year later, when they may be as old as 18 months before
receiving the primary schedule of three vaccine doses.


• Furthermore, countries have indicated that the seasonal schedule may be difficult to implement
due to the need for 3 months of vaccination campaigns annually followed immediately by 5
months of seasonal malaria chemoprevention campaigns.


SAGE/MPAG Working Group recommendations: age-
based (Option 1) and seasonal (Option 2) strategies
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Option 3: Hybrid strategy (5-dose schedule) – observing 
minimum interval of 12 months between dose 3 and dose 4 
Initial 3 doses age-based, dose 4 and dose 5 seasonally
For example: 5,6,7 months and subsequent annual seasonal doses


1 32 4 5 6 7 8 9 10 X 12 13 1514 16 17 18 19 20 21 22 23 24 25 2726


3-dose primary series
Dose 4
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1 32 4 5 6 7 8 9 10 11 12 13 1514 X 17 18 19 20 21 22 23 24 25 2726 28 29 30 31 32


1 32 4 5 6 7 8 9 10 11 12 13 1514 16 X 18 19 20 21 22 23 24 25 2726 28 29 30 31 32


1 32 4 5 6 7 8 9 10 11 12 13 1514 16 17 X 19 20 21 22 23 24 25 2726 28 29 30 31 32 33
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The SAGE/MPAG Working Group was asked whether they could identify and define the 
minimal interval that should be recommended between dose 3 and 4 when the hybrid 
schedule is implemented.


The SAGE/MPAG Working Group has considered the:


• Existing WHO recommendation and data available from clinical trials as well as the
programmatic implications of seasonal malaria vaccination for the routine immunization
programme


• Benefits and risks of reducing the allowable interval in the hybrid schedule to a minimum of 6
months


SAGE/MPAG Working Group: hybrid strategy 
(Option 3)
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1 32 4 5 6 7 8 9 10 X 12 13 1514 16 17 18 19 20 21 22 23 24 25 2726
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transmission season
(assumed 4 months, 
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Option 3: Hybrid strategy (5-dose schedule) – observing 
minimum interval of 6 months between dose 3 and dose 4 
Initial 3 doses age-based, dose 4 and dose 5 seasonally
For example: 5,6,7 months and subsequent annual seasonal doses
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• Immune response reaches its highest after dose 3 and wanes until dose 4 is provided.
• Children who receive dose 3 (based on their age) six months or more before the high


transmission season can receive the seasonally timed dose 4 to increase their protection before
next peak transmission season.


• Protecting young children during the first 2 high malaria transmission seasons a priority
• Number of children protected during the first 2 high transmission seasons of their life (the


period of higher risk) can be maximized with a shorter interval between dose 3 and dose 4.
• Although there are no data on the administration of vaccine intervals shorter than 12 months


between dose 3 and 4, there are no compelling data suggesting that it would be unsafe to give
dose 4 at 6 months after dose 3.


• Do not see a plausible risk of hyporesponsiveness associated with a shorter interval
between dose 3 and 4.


SAGE/MPAG Working Group observations on minimal 
interval between doses 3 and 4 in hybrid strategy 
(Option 3) in areas with highly seasonal transmission
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On balance, the benefits of a 6-month minimum interval (compared to a 12—18 month interval) are 
expected to be substantially greater than any potential risks based on information available.
Therefore, the SAGE/MPAG Working Group recommends to SAGE to consider endorsement of a 
minimum 6 months interval between dose 3 and dose 4 when the hybrid strategy is implemented in 
areas of highly seasonal malaria transmission or perennial malaria transmission with seasonal peaks


The SAGE/MPAG Working Group reinforced the WHO recommendation that any country adopting a 
seasonal transmission schedule strategy should monitor and document their experience.
• When adopting the hybrid schedule with a minimum interval of 6 months between dose 3 and dose 4,


safety should be monitored through routine pharmacovigilance.
• It should be noted that any recommendation to provide dose 4 less than 18 months after dose 3 would be


an off-label recommendation.


SAGE/MPAG Working Group 
recommendations: hybrid strategy (Option 3)


Does SAGE agree with the WG recommendation that a minimum of 6 months interval between 
dose 3 and 4 is reasonable when the hybrid strategy is implemented in areas of highly seasonal 
malaria transmission or perennial malaria transmission with seasonal peaks?
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Malaria vaccine R21
Evidence review and recommendation processes
Mary Hamel and Lindsey Wu, WHO 


Credit: WHO/Fanjan Combrink.
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• October 2021, WHO recommended the first malaria vaccine (RTS,S/AS01) to be used for
the prevention of P. falciparum malaria in children living in regions with moderate to high
transmission


• R21/MatrixM malaria vaccine will be the second malaria vaccine reviewed by WHO for a
potential recommendation for use


• WHO policy recommendation for malaria vaccines is already in place


• Therefore, pathway for review will depend on whether R21/MatrixM can be recommended
under the current WHO policy for malaria vaccines or whether a new WHO policy
recommendation is required


Introduction
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• Similar to RTS,S/AS01 in construct


• Pre-erythrocytic stage vaccine, indicated for reduction of clinical malaria in infants and children


• Targets P. falciparum pre-erythrocytic circumsporozoite (CS) protein


• Similar target as RTS,S/AS01


• Functional protein in sporozoite development and hepatocyte invasion


• Anti-CS Abs should reduce liver cell invasion & prevent merozoites from reaching blood
from liver, thus preventing blood stage infection


• Matrix M adjuvant – saponin extract (similar to AS01) manufactured by Novavax AB


• Has been used in vaccines against RSV, influenza and COVID-19


• Administered safely to >1200 children aged 2-11 years as a COVID-19 vaccine


Background on R21/MatrixM
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• Virus-like particle (VLP) - fusion of CS protein + hepatitis B surface antigen (HBsAg)


• Similar to RTS,S VLP, but with unfused HBsAg absent, allowing higher
expression/concentration of R21 fusion protein alone and lower dose


Background on R21/MatrixM (2)
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Potential positive characteristics of R21/MatrixM


• Matrix M adjuvant less complex than AS01, more straightforward production with commitment
from Novavax to match R21 supply (transfer of MatrixM technology to SII)


• Planned large scale supply of >200 million doses per year by Serum Institute India


• Ongoing studies on two-dose single-vial formulation


• If successful, likely to be appealing to programs – ease of administration, less bulky


• Publicly stated vaccine price by SII is lower than current malaria vaccine


Background on R21/MatrixM (3)
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R21 Phase 1-2b studies show good safety 
profile and 2b positive efficacy


Study and phase Description
Phase 1, VAC053 (completed)* Safety, immunogenicity of R21/Matrix M, healthy UK adults
Phase 1, VAC056 (completed) Safety, immunogenicity of R21/AS01B, healthy UK adults
Phase 1/2, VAC060 (completed)* Safety and immunogenicity of R21/Matrix M, healthy adults 


Burkina Faso


Phase 1/2a, VAC065 (completed) Safety, immunogenicity, efficacy R21/Matrix M (standard and high 
dose) +/- ChAd63/MVA ME-TRAP, healthy UK adults (CHMI)


Phase 1/2a, VAC072 (completed) Safety, immunogenicity, efficacy of R21/Matrix M, different dose 
schedules, healthy UK adults (CHMI)


Phase 1/2, VAC073 (completed) Safety and immunogenicity, age de-escalation study and dosing in 
Kenyan adults, young children, infants


Phase 2b, VAC076 (ongoing season 
3 randomize +/- boost)*


Safety, efficacy R21/Matrix M seasonal administration, children 
Burkina Faso


*Published


Session7_Malaria


SAGE meeting March 2023







R21 Phase 1-2b studies (underway and planned)


Study and phase Description


Phase 1, VAC088 (underway) Safety, immunogenicity in children of R21/Matrix M, single and two-
vial presentation, different immunisation schedules (delayed 3rd


dose), co-administration with EPI Mali


Phase 2b, VAC074 (underway) Safety, immunogenicity, efficacy of R21/Matrix M and ChAd63/MVA 
ME-TRAP in Kenyan adults (CHMI)


Phase 2, MAL22001 (underway) Safety, immunogenicity of R21/Matrix M co-administration with 
DHA-PQP + primaquine in Thai adults


Phase 1b, VAC086 (planned) Safety, immunogenicity of multi-stage vaccine Rh5.2/Matrix M 
VLP (blood stage) and R21/Matrix M alone and in combination, 
adults and infants Gambia


Phase 1b, VAC092 (underway) Safety, immunogenicity of R21/Matrix M in African children living 
with HIV, Uganda
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• Multi-centre trial began January 2021, evaluating efficacy of 5µg R21 / 50µg Matrix M
• Total 4,800 children aged 5-36 months 2:1 randomization (R21/MatrixM vs. Rabies vaccine)
• Two administration regimens:


• Seasonal administration/ highly seasonal transmission (2,400 participants at 2 sites)
• 3-dose primary series (April/May – June/July prior to malaria season); dose-4 given


annually in June/July the following year
• Bougouni, Mali and Nanoro, Burkina Faso


• Standard (age-based) administration (2,400 participants 5-36 months of age at 3 sites)
• 3-dose primary series with 0,1,2 M dosing; dose-4 given 12 months after dose-3


• Dande, Burkina Faso (highly seasonal transmission - low or low/moderate),
• Kilifi, Kenya (low transmission),
• Bagamoyo, Tanzania (low transmission)


• No assessment of vaccine efficacy or duration in areas of high perennial transmission


R21/MatrixM Phase 3 trial
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• Primary objectives


• Vaccine efficacy against clinical malaria 12 months after dose-3 for standard or seasonal
administration, separately


• Safety in the month following each vaccination and 12 months after dose-3


• Secondary objectives (partial list)


• Vaccine efficacy against clinical malaria 12 month after dose-3, standard and seasonal
combined


• Vaccine efficacy against clinical malaria, 12 months after dose-4, standard and seasonal
analysed separately and combined


• All participants will be followed up for 2 years after dose-3


R21/MatrixM Phase 3 trial (3)
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Overview of review process and groups involved


The SAGE Steering Group on vaccination policy guidance (SG) assesses whether a new product can 
be accommodated under an existing WHO recommendation or position


SG is an internal WHO group comprised of Immunization, Vaccines & Biologicals (IVB) department and 
Global Malaria Programme


▪ The SAGE/MPAG Working Group on Malaria Vaccines has been asked to review the evidence and
provide recommendations to the SG on whether the R21/MatrixM vaccine is:
• Sufficiently similar to the currently recommended malaria vaccine (RTS,S/AS01) and therefore may


be recommended under the current WHO malaria vaccine policy


• Not sufficiently similar– then a full evidence review by SAGE/MPAG will be requested to consider a
new WHO malaria vaccine recommendation


• More data/analysis required to determine the pathway and/or recommendation for use
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• To confirm pathway forward for evidence review, on 7-8 March 2023, SAGE/MPAG WG
conducted initial evidence review based on currently available data


• ~90% participants completed 12-months follow-up post dose-3 in standard sites
• ~90% participants have completed 18-month follow-up post dose-3 in seasonal sites
• Presented by University of Oxford / Serum Institute India


• Key topics discussed by WG:
• Study design, transmission intensity and patterns, seasonal vs. standard administration
• Vaccine efficacy against clinical malaria, severe malaria (not powered for severe malaria)
• Duration of protection and waning vaccine efficacy
• Safety
• Recommendation pathway


SAGE MPAG WG initial evidence review
7-8 March 2023
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SAGE MPAG WG conclusions from initial data 
review


• The initial results presented on the R21/MatrixM candidate vaccine appear promising


• Vaccine efficacy is high during nearly 18 months follow-up when the vaccine is provided
seasonally in a 4-dose schedule in areas of highly seasonal transmission


• Vaccine efficacy is good thus far, during less than 12 months follow-up, in areas of low or
low/moderate transmission, when the vaccine is provided in a “standard” or age-based
administration


• The review of the currently available data is limited by


• Lack of completed follow-up of the participants in the trial


• No trial sites with high perennial transmission
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SAGE MPAG WG next steps after initial data 
review


• SAGE/MPAG WG will next review the data when


• 18-month follow-up is complete for the seasonal administration sites, and


• 12-month follow-up is complete for the “standard” or age-based administration sites


• During the next data review, the SAGE/MPAG WG will determine what additional observations
and data might be required before a recommendation for use might be made under the current
WHO malaria vaccine policy (for seasonal use, or for both seasonal and perennial use)
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Global Advisory Committee on Vaccine Safety 
(GACVS) to review safety data and WHO 
Prequalification Team (PQT) review


• Global Advisory Committee on Vaccine Safety (GACVS) will conduct a safety review for
R21/MatrixM
• Anticipate review in May 2023
• Findings and recommendations will be provided to SAGE/MPAG WG


• WHO Prequalification (PQ) screening underway
• Per ordinary processes, 9-12 months required for PQ review after acceptance of dossier
• PQ required for procurement through UNICEF with Gavi support
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Thank You. 


Credit: WHO/F.Combrink
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