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Meeting of the Strategic Advisory Group of Experts (SAGE) on Immunization  

22-25 September 2025 

Hybrid Meeting 

WHO HQ (Geneva)  

 

Day 1: Monday, 22 September 2025 (time is Central European Time (CET)) 

Time 
CET 

Session 
Purpose of session, target outcomes and 
questions for SAGE 

Duration 

9:00 Closed SAGE meeting Preparation of the sessions of the day.  1h 45 
min. 

10:45 Break Break 15 min. 

11:00 Opening and welcome – introduction of 
participants 

K. O’BRIEN. Director IVB, WHO. 5 min. 

H. NOHYNEK. SAGE Chair. 5 min. 

J. HOMBACH. SAGE Secretariat. WHO. 5 min. 

 

 15 min. 

11:15 

 

 

 

Global and regional reports – Session 1 

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

20 min.  

Update from Gavi, A. VERMEERSCH. Chief Vaccine 
Programmes and Markets Officer, Gavi, the Vaccine 
Alliance. 10 min.  

Discussion. 40 min. 

FOR INFORMATION 

 

1h 10 
min. 

12:25 Lunch Break Break 1h 

13:25 

 

 

 

Global and regional reports – Session 1 
Continue: Regional reports 

Presentations from AFRO, EMRO, EURO. 10 min. 
each.  

Discussion. 25 min.  

Presentations from PAHO, WPRO, SEARO. 10 min. 

each.  

Discussion. 25 min.  

FOR DISCUSSION 

Each Regional report focuses on one theme of 
particular importance for the Region 

1h 50 
min. 

(3h 15 
min. in 
total) 

15:15 Break Break  15 min. 

15:30 Global and regional reports - Session 1 
continued  

Update on changing landscape 

 

FOR DISCUSSION 30 min. 

16:00 

 

 

IA2030 Mid-term Review – Session 2  

Opening. H. NOHYNEK. SAGE Chair. 10 min. 
 

FOR DISCUSSION 

SAGE to receive a briefing on the key findings of the 
IA2030 Mid-Term Review (MTR) report and to 
facilitate an in-depth discussion on the proposed 

recommendations and actions aimed at enhancing 

2h  

1- Download Pdf  

2- Open file in Acrobat Reader 

3- Click on the  icons to access presentations   
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IA2030 Mid-Term Review: Presentation of Findings 
and Recommendations. E. LEMANGO. UNICEF. 45 
min. 
 

Discussion. 65 min. 
 
 

IA2030’s effectiveness during the second half of the 
strategy. This session is a critical step in preparing 
for the formal presentation of the MTR at the World 
Health Assembly (WHA) in 2026. 

18:00 End of day 1   

Day 2: Tuesday, 23 September 2025 

Time 
CET 

Session 
Purpose of session, target outcomes and 
questions for SAGE 

Duration 

9:00 Closed SAGE meeting Development of recommendations of day 1. 
Preparation of the sessions of the day. Other 
important discussion items. 

1h 45 
min. 

10:45 Break Break 15 min. 

11:00 

 

 

 

 

Covid-19 – Session 3 

Introduction. S. KOCHHAR, SAGE member. 5 min. 

Current burden of disease by risk group. A. ACMA, 
WHO. 15 min. 

Prequalified vaccines, vaccine uptake and access by 
WHO Region and risk group. E. PLUUT and G. 
STATHOPOULOS, WHO. 15 min. 

Vaccine effectiveness by risk group. D. FEIKIN, WHO. 
20 min. 

Vaccine safety by risk group. E. KIM, WHO. 20 min. 

Way forward. A. WILDER-SMITH, WHO. 5 min. 

Discussion. 40 min. 

FOR INFORMATION AND DISCUSSION 

The purpose of this session is to update on the 
current epidemiology of COVID-19 by priority-use 
groups, vaccine effectiveness and vaccine safety, 
and discuss next steps towards the development 
of a position paper.  

 

2h 

13:00 Lunch Break Break  1h 

14:00 

 

 

 

 

 

TB – Session 4 

Introduction. S. KOCHHAR, SAGE member. 5 min 

Overview of the activities under the TB Vaccine 
Accelerator Council. B. GIERSING, WHO. 10 min. 

Overview of the TB vaccine pipeline, timelines and 
key assumptions. W. HANEKOM, Africa Health 
Research Institute and special advisor to the TB 
Vaccine Accelerator. 10 min. 

Presentation from the Technical Advisory Group 
(TAG) on the key learnings from the technical 

consultations with developers. G. CHURCHYARD, co-
chair of the TAG on Evidence for Clinical and Policy 
Considerations for New TB Vaccines. 20 min. 

Roadmap for including asymptomatic TB as an 
efficacy endpoint. S. DEN BOON, WHO. 10 min. 

SAGE discussion. 65 min.  

FOR DISCUSSION 

The purpose of the session is to update SAGE on 
the activities taking place under the TB Vaccine 
Accelerator Council, to provide an overview of the 
TB vaccine pipeline, to discuss the potential risk of 
product development strategies and feasibility of a 
global policy recommendation for the most 
advanced candidates for global access, and to seek 
for advice on the proposed steps to evaluate 
asymptomatic TB as a potential efficacy endpoint.  

 

2h 

16:00 Break Break 15 min. 

16:15 

 

 

Combination Vaccines– Session 5 

Introduction. M. HASSO-AGOPSOWICZ, WHO. 5 min 

The context and problem statement. W. 
HAUSDORFF, PATH. 10 min. 

FOR DISCUSSION 

To obtain SAGE guidance on the analysis, 
prioritization and policy pathway for novel 
combination vaccines. 

 

1h 30 
min. 
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Methodology, approach and early findings. A. 
HWANG, PATH. 15 min. 

Next phase. M. HASSO-AGOPSOWICZ, WHO. 10 min. 

Discussion. 50 min. 

17:45 End of day 2   

Day 3: Wednesday, 24 September 2025   

Time 
CET 

Session 
Purpose of session, target outcomes and 
questions for SAGE 

Duration 

9:00 Closed SAGE meeting Development of recommendations of day 2. 
Preparation of the sessions of the day. Other 
important discussion items. 

1h 45 min. 

10:45 Break Break 15 min. 

11:00 

 

 

 

 

 

 

 

 

 

Polio– Session 6 

 
Session overview by S. MADHI, SAGE member. 5 min. 
 
Update from the Global Polio Eradication Initiative. J. 
AHMED, WHO. 15 min. 
 
Questions. 15 min. 
 
Update on bOPV Cessation Planning, O. MACH, WHO. 5 
min. 
 
(I) Fractional Sabin IPV – new data and programmatic 
importance; (II) guidance for countries introducing wP-
Hexa in routine immunization programmes regarding 
bOPV. O. MACH, WHO. 10 min. 
 

Options for nOPV2 use outside of strict outbreak 
response. A. BANDYOPADHYAY, Gates Foundation. 15 
min. 
 
Questions. 15 min.  
 
Report from the SAGE Polio Working Group 
including update on nOPV development and 
proposed recommendations. S. MADHI, SAGE 
Member. 10 min. 
 
Discussion. 30 min. 

FOR RECOMMENDATION 

SAGE will be informed on the current status 

of the polio eradication program and on the 

development of the new polio action plan.  

 

SAGE will be informed about current status 

of bOPV Cessation planning; and about 

development of novel OPV1 and 3 

 

SAGE will be presented with a consolidated 

table of IPV related recommendations 

 

SAGE will be asked to review and consider for 

recommendation:   

 

• Recommendation on use of fractional Sabin 

IPV (fIPV) 

• Guidance for countries introducing wP-Hexa 

in RIs regarding bOPV 

• Recommendation on use of nOPV2 

outside of strict outbreak response 

campaigns 

2h  

13:00 Lunch Break Break 1h 

14:00 

 

 

 

 

Malaria-Session 7 (joint session of SAGE and 
MPAG)  

Opening of joint session and overview. H. NOHYNEK. 
SAGE chair, and D. WIRTH. MPAG chair. 5 min.  

Introduction and rationale. M. HAMEL. WHO. 10 min.   

RTS,S/AS01 MVIP case-control study: vaccine 
effectiveness of 3 and 4 doses against severe malaria; 
and safety-related outcomes. A. FOGELSON, London 
School of Hygiene and Tropical Medicine. 20 min.  

Discussion. 15 min.  

Modelled public health impact and cost-effectiveness of a 
3-dose versus 4-dose RTS,S/AS01 malaria vaccine 
schedule. L. OKELL, Imperial College London, and A. 
SHATTOCK, The Kids Research Institute Australia. 15 min.  
Discussion. 15 min.  

FOR RECOMMENDATION 

The purpose of this joint session is to present 

SAGE and MPAG with the latest evidence on 

effectiveness, safety, impact and 

programmatic considerations of a 3-dose 

compared to the currently recommended 4-

dose malaria vaccination schedule in perennial 

(year-round) malaria transmission settings.  

The SAGE and MPAG are asked to review the 

Working Group recommendations and address 

the following questions:   

1. Is a 3-dose schedule of malaria vaccine 

safe and effective?  

1h 40 min.  

(2h 40 
min in 
total) 
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Day 4: Thursday, 25 September 2025 

Time 

CET 
Session 

Purpose of session, target outcomes 

and questions for SAGE 
Duration 

9:00 Closed SAGE meeting Development of recommendations of day 3. 
Preparation of the sessions of the day. Other 

important discussion items. 

1h 45 

min. 

10:45 Break Break 15 min. 

11:00 Influenza H5- Session 8 

Epidemiological update, risk assessment, and 
characteristics of A(H5) human cases, M. VAN 
KERKHOVE, WHO. 15 min.  

Overview of landscape of human A(H5) vaccines. 
Licensed A(H5) vaccines S. GOLDIN, WHO. 10 min. 

Overview of landscape of human A(H5) vaccines, 
pipeline,  new technologies and mRNA candidates. 
P. GSELL, WHO. 10 min.

Summary of policy recommendations and use to 

date of A(H5) vaccines. A. VILAJELIU, WHO. 15 
min.  

Conclusions and discussion. KOCHHAR. S. SAGE 
member. 70 min. 

FOR RECOMMENDATION 

SAGE will be asked to advise on the use of human 
influenza A(H5) vaccines during the 
interpandemic and emergence periods. The 
session will include an epidemiological update, 
including key characteristics of reported human 
cases; an overview of the current landscape of 
human A(H5) vaccines; and a summary of 
existing national policy recommendations and 
lessons from use to date.  

2h 

13:00 Closing 

13:10 End of the plenary meeting 

Programmatic considerations of a 3-dose versus 4-dose 
malaria vaccine schedule. R. JALANG’O, Kenya Ministry 
of Health. 10 min. 

Discussion. 10 min. 

2. Should a 3-dose malaria vaccine schedule

be considered as an alternative option to a 4-

dose schedule in some context?

15:40 Break Break 15 min. 

15:55 Malaria-Session 7 continued 

SAGE/MPAG Working Group on Malaria Vaccines 
conclusions and proposed recommendations. P. SMITH 
and E. MACETE. Chair and Co-Chair of SAGE/MPAG 
Working Group on Malaria Vaccines. 15 min. 

Discussion and finalization of recommendations. 45 min. 

Closing remarks. D. WIRTH. Chair of MPAG, and H. 
NOHYNEK, Chair of SAGE. 5 min. 

FOR RECOMMENDATION 1h 5 min. 

17:00 End of the plenary meeting Day 3 

17:00 Break Break 15 min. 

17:15 Closed SAGE/MPAG meeting 45 min. 

18:00 End of day 3 
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2025 Must-Win: 6.0 and replenishment


The Board met in July to recalibrate the Gavi 6.0 strategy post 
replenishment


Gavi update to SAGE - September 2025


Board-approved Gavi 6.0 strategy one pager


• Post June replenishment


summit, the Board reassessed


Gavi 6.0 priorities given a ~$3


billion funding gap


• The Board identified


reductions totaling $3 billion –


while retaining the integrity of


Gavi 6.0’s ambitious strategy


• Donors affirmed commitment to


raising full replenishment


amount
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Zero-dose agenda: ZDC1 decreased by 5% in 2024 – meeting 
2025 target will require >30% reduction


3
1. # of Zero Dose Children


2025 Must-Win: Reach ZD, restore RI & catch-up


IA2030 goal 


(50% reduction 


from 2019)


Number of zero-dose children across Gavi-57 countries
millions


2015 2019
Gavi 5.0 


baseline


2020 2021 2022


10.7


2023 2024 2025
Gavi 5.0 target


2030


12.1


9.3


12.0
12.3


10.2


7.0


-23%


COVID-19 


related disruption


10.2


-5% -32% reduction to


achieve 2025 target


4.6
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Gavi update to SAGE - September 2025


1. Relative to 2019 coverage baseline.


No updateSignificant delays / challengesOn track Moderate delays / challenges


Cumulative to 


2024
Target (2025)Status


Outcomes


New HPV launches (in Gavi 5.0)


56%


59.8m


HPVC coverage in Gavi57


Girls fully immunized (from 2014) 


18 Routine


15 MAC


Impact >1.2m


27 Routine 


28 MAC


21% (+17pp1)


86m


1.4m


Other KPIs Single dose adoption (# countries)


Cervical cancer deaths averted 
(from 2014)


31 implemented (from approved)


50 approved 1-dose


2025 Must-Win: Revitalisation of HPV Vaccine Programme


HPV revitalization: The target to reach 86 million girls by 
the end of Gavi 5.1 is achievable


Cumulative 


to H1 2025


*


*


20 Routine


18 MAC


*


Supply outlook has improved; Strong pipeline of planned introductions (10) and 


campaigns (12) by end of 2025
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Malaria: Malaria vaccine programme on track to meet 2025 
targets; countries steadily scaling programmes


5 Gavi update to SAGE - September 2025


2025 Must-Win: Roll out & scale-up malaria


Rapid pace of vaccine introduction and scale up sustained in 2025 with 25 total introductions 


expected by end of year


Output


Outcomes


Ph1: 211


Ph2: 23


23


Number of countries with TA deployed


Cumulative 


to 18th Sep


Number of countries that received first shipment 24


6Number of Malaria vaccine introductions, scale up


26 15


241 6


Countries approved for initial intro, scale up


Countries with VIGs disbursed for initial intro, scale up


1: VIGs and TA for vaccine implementation for 3 countries (Kenya, Ghana and Malawi) received as part of MVIP programme


2: Currently defined on Total Doses on Gavi Decision Letters up to 2025 for initial introductions


NOTE: Ph1 TA is for application support; Ph2 TA is for vaccine implementation support


Key themes


•Countries adopting integrated


service delivery strategies as


seen in Ethiopia, Nigeria, Burkina


Faso and others.


•Alliance focus increasingly on


coverage improvements


•Active learning agenda with


ongoing research in 7 countries


•Gavi collaborating with Global


Fund to optimise suite of malaria


interventions in countriesNo updateSignificant delays / challengesOn track Moderate delays / challenges
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Gavi helped provide 2 billion doses of COVID-19 vaccines to 146 countries through COVAX
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DELIVERY


SCOPE


• 30m doses shipped to 52 countries. 8m more  to be delivered by


Dec 2025


• 85% of doses delivered to Gavi 54 countries and 15% to AMC37


Gavi’s COVID-19 programme will sunset on 31 Dec 2025 


SAGE March 2024: single dose annual, focused on high-risk groups. 


In 2024 and 2025 (post-COVAX): 


Any COVID-19 PHEIC or 


grade 2/3 emergency will 


be managed through 


Gavi’s pandemic 


preparedness, response 


mechanisms, including 


First Response Fund


This effort showed reduction in disease and unprecedented coordination among multiple 
stakeholders and resources
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Welcome the development of next generation  


and combination vaccines to address 


complexities in EPI schedules:


• In July 2025, Gavi Board approved revised 


governance pathways for evaluating novel 


antigen combinations 


• Secretariat will continue supporting the 


WHO Combination Technical Advisory 


Group 


7 Gavi update to SAGE - September 2025


Gavi is ready to evaluate next generation vaccines, 
including novel antigen combinations 
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• VIS 2024 Board in-principle approval an important 


signal to the global TB vaccine ecosystem


• Gavi co-leads the Finance & Access Working 


Group of the TB Vaccine Accelerator Council


• In 2025, technical analyses to identify barriers, 


bottlenecks for financing and access


o Informed by in-depth consultations and lessons 


from past mechanisms 


• Gavi has also developed the first global demand 


and supply forecast for novel TB vaccines


8 Gavi update to SAGE - September 2025


Gavi committed to preparing for a novel 
tuberculosis vaccine
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Continued commitment to 
polio eradication


Gavi support for IPV and Hexavalent


• >US$ 800m in Gavi 5.0 for IPV - IPV1 in all 73 


Gavi-eligible countries; IPV2 in 56 countries


• First hexavalent vaccine country introductions July 


2025 (Mauritania, Senegal)


Gavi Board recalibration decisions in July → 


impact on Gavi support for IPV


• UMICs will fully fund IPV starting in 2026


• LMICs will continue to receive full IPV support in 


2026, will fund 50% of IPV costs in 2027 and fully 


self-finance IPV from 2028


Joint Gavi Board – Polio Oversight Board to 


strengthen collaboration, including Gavi Alliance-GPEI 


leadership Team 
9 Gavi update to SAGE - September 2025
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RSV Maternal Vaccine Programme & Mpox Stockpile for 
Emergency Response Fully Approved by Gavi Board


10 Gavi update to SAGE - September 2025


RSV 


maternal 


vaccine


Mpox 


stockpile


2024 2025 2026 2027 2028


5.0 6.0


First introductions


Final Board 


decision


PQ


SDV
SAGE / WHO


recommendation


Programme planning 


and design


MS Roadmap


Tendering 


process


PQ MDV First country 


applications


Stockpile earliest 


availability


Final Board 


decision


PQ


Expected 


ICG decision


Illustrative timeline ahead:


Note: PQ dates based on earliest expected dates based on expert input. Timings are based on past experience and may vary across programmes and countries.


PQ = WHO pre-qualification. SDV = single-dose vial. MDV = multi-dose vial   


• MDV Prequalification expected 


in 2026


• Earliest programme 


availability in 2027


• ICG Governance Oversight 


Committee decision


• Program & global stockpile 


launch – H2 2026


Programme 


planning and design


KEY MILESTONES:
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Looking towards Gavi 6.0


In a global financially constrained context Gavi 


countries will: 


• require aligned and coordinated support to 


optimise vaccine portfolios and prioritise 


immunisation programmes


• face potential limitations to fully implement 


SAGE recommendations 


11 Gavi update to SAGE - September 2025


SAGE ask: Clearer recommendations on 


what the evidence supports in 


constrained settings 
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Thank you
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Over 10M missed children have been reached through the Big Catch-Up 
programme, approx. equal to one zero-dose cohort, but much more needed 
to reach Must Win goal 


1) Based on Q2 2025 quarterly monitoring forms submitted from 31 out of 36 BCU countries. This undercounting due to incomplete reporting.


2025 Must-Win: Big Catch-Up Programme


13


Number of children 1-5y reached by at least one BCU dose 


as of end of Q2 2025 (millions) compared to goal of 21.7M


2.7


2.8


1.9


3.1 10.4


21.7


Q3 2024 Q4 2024 Q1 2025 Q2 2025 Cumulative Goal
0


5


10


15


20


25


• >55M catch-up doses administered 


through BCU1 (MCV, DTP, IPV and 


bOPV tracer antigens) 


• 36 countries approved and 


implementing BCU; mostly through 


routine PIRIs; few campaigns; room for 


more systematic integration 


• BCU strengthening health systems; 


32 BCU countries reported plans to 


make their catch-up schedules 


permanent  


• Whole-of-Alliance acceleration 


needed in the remaining months of 


the BCU programme


Gap to 


goal
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“Going Subnational” to 
Optimize Investment Impact


Responding to the 2025-2030 
Immunization Outlook in the WHO 
African Region 
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Outline


01


02


Regional Immunization Outlook & Stakeholders’ 
Response 


WHO’s Response – Strategy for  “Going 
Subnational” to optimize investment impact


Ddd


Dd
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IMPLEMENTATION 
GAPS – variations 


b/w & within 
countries


UNSUSTAINABLE 
DONOR DEPENDENCY


STAGNATED 
COVERAGE; 


OFFTRACK TO  
2030 TARGETS


ESCALATING 
OUTBREAKS


REGIONAL IMMUNIZATION OUTLOOK AND STAKEHOLDERS’ RESPONSE, WHO AFRICAN REGION - 1


HEALTH & 


IMMUNIZATION 


INVESTMENT 


IMPACT 


OPTIMIZATION


LUSAKA AGENDA –
Five shifts 


+ Stronger contribution to PHC


ACCRA COMPACT – 
Health sovereignty


Gavi 6.0 – 
Five priorities 


+ putting countries first


GPW14 – 
Three shifts


+ “delivery for impact”
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REGIONAL IMMUNIZATION OUTLOOK AND STAKEHOLDERS’ RESPONSE, WHO AFRICAN REGION - 2


Source: WUENIC 2024


16 countries
achieved the IA2030 target of 90% 
DTP3 coverage


countries reached a DTP3 coverage 
greater than or equal to 2019 level


33/47 (70%)


5 million+
“zero-dose” children in 24 countries 
received their first DTP dose, 
representing 36% of targeted population


27/47 (57%)
countries have fully developed their 
National Immunization Strategy (NIS)


sustained DTP3 coverage of 90% before, 
during and after the COVID-19 pandemic


10 countries


26/47 (55%)
countries have vaccine laws supporting 
immunization as key public health 
interventions 


21 Countries
Undertook catchup campaigns
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WHO RESPONSE – AFRO/VPD PROGRAMME STRATEGY FOR “ADDING VALUE”


STRATEGIC DIRECTION PROBLEMS TO SOLVE STRATEGIC SHIFTS INVESTMENT AREAS 


“Adding value” …  
through “Problem 
Solving” Approach


Implementation 
stewardship gap + Limited 


action
1. Recurrent Outbreak of 
VPDs – measles; Diphtheria; 
cVDPV
2. Stagnated Coverage 
3. Disparities b/w & within 
countries
4. Unsustainable donor 
dependency + limited 
domestic financing


“Going-subnational” in 
implementation support – 


1. WHO multi-disciplinary 
teams for performance 
audits; bottleneck analysis 
& resolution; development 
of 12-month action plans


2. WHO Implementing 
Partners – targeted and 
differentiated 
implementation support 


Essential 
Immunization + New 


Vaccines Intro; 


Surveillance, 
outbreaks and 


accelerated VPDs 
elimination;


Vaccines research and 
Innovation


STRATEGIC ACTION:


Annual Data-driven Subnational Performance Audits & Performance Improvement – 
Use of THE IMMUNIZATION LEAGUE TABLE, tool to rally stakeholders 


HEALTH & 


IMMUNIZATION 


INVESTMENT 


IMPACT 


OPTIMIZATION
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THE IMMUNIZATION LEAGUE TABLE, WHO AFRICAN REGION


• Countries/districts with  three or more “low performance” indicators are classed as Low
Performance


• Countries/districts with  four or more “high performance” indicators are classed as High
Performance


• Other countries/districts are given a designation of Medium Performance


Rankings Criteria:
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HEALTHY&HAPPY; THANKS4IMMUNIZATION 
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Overview of NITAG strengthening activities in 
the Eastern Mediterranean Region, 2022 - 2025


SAGE Meeting, 22 – 25 September 2025
Quamrul Hasan and Gerald Sume


Session1_Global


SAGE meeting September 2025







• Organizational restructuring in EMRO


• NITAG Support


• Background


• Situation analysis


• Strategies


• Outcomes


• Challenges


• Way forward


9


Outline
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Organizational restructuring in EMRO


• New Department of Polio Eradication and
Vaccine Preventable Diseases (PVD)


• Let by a Director (D2) directly reporting to RD


• Four technical teams


• Wild Polio Eradication


• Immunization System Strengthening and
Accelerated Disease Control


• VPD Outbreak prevention, preparedness
and response


• Surveillance, Laboratory and Data


• Integration of both programmes underway in
country level


10


Integration of Polio and Immunization 
programmes


• Political leverage of Polio will benefit essential
immunization


• Synergy in ZD children intervention in Polio high
risk areas


• Better monitoring and supervision using strong
field presence of Polio staff in endemic
countries and Somalia


• Strengthened capacity in


• Surveillance


• VPD Outbreak response


• Data, monitoring and evaluation


• Communication and partnership


Opportunities


• Competing priorities, especially in endemic
countries


• Resource constraint


Risks


Areas most affected due to resource 
constraint


• MR elimination and accelerated disease
control activities


• VPD surveillance


• Support for technical advisory bodies at
regional and country level


• Vaccine management, supply chain and
demand
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Background


Existence of committees in some countries in the Region before 2010


       RAP 2008 – 2010 to improve evidence-based decision-making


       Progressive improvement in NITAG formalization and functionality


       All countries in the Region had a NITAG in 2013, 8 met functionality criteria 


       Performance and existence later dropped due to multiple factors


       Decision by the Regional office to re-invigorate NITAGs in 2022


11
NITAG: National Immunization Technical Advisory Group
RAP: Regional Action Plan
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• Process indicators (2021):
• Two countries without NITAG
• Eight NITAGs non-functional
• CoI management was


weakest link


• NMAT (2023):
• Overall maturity score


ranged from 15% to 91%
• Independence and non-bias


was weakest link


• Performance increases with
income level


12


0 2 4 6 8 10 12 14 16 18 20 22


Independence and Non-bias


Operations


Stakeholder recognition


Resources and Secretariat Support


Integration into policy making process


Making Recommendations


Establishment and composition


Number of countries that met each maturity level per indicator


N
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Basic Developing Intermediate Advanced Leading Edge


Situation analysis NMAT assessment, 2023


CoI: Conflict of Interest
NMAT: NITAG Maturity Assessment Tool
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Multi-pronged strategies: 2022 - 2025 


Capacity
building


F2F 1-1 in-country 
workshops (4)


F2F Multi-country 
workshops (5)


Webinars (8)


Health economics & 
Twinnings


Vaccinology
courses (2)


External


• Multi-partner collaboration &
coordination


• Resource mobilization
• Advocacy (External & internal)
• Use of  Global NITAG Network


resources


Internal


• Consolidated workplan
• Produced templates (SOP, ToR)
• Increase in workforce to support NITAG


at Regional office
• Monitoring & Evaluation
• Documenting our experience (Reports


and publications)
F2F: Face - to – Face
ToR: Terms of reference
SOP: Standard operating procedures
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Outcome - Capacity building snapshot
in-person (≥ 278 persons)


*Represents at least one NITAG member from country
ADVAC: Advanced Vaccinology Course
AVCN: Annual Vaccinology Course for NITAGs


14


2023 GNN meeting 
– 16 countries


Vaccinology Course 
– 10 countries


Evidence to Recommendation 
– 15 countries


Roles & responsibilities 
– 13 countries


New vaccine introduction 
prioritization & secretariat 
strengthening
– 21 countries Percentage of EMR 


countries trained*


ADVAC
AVCN


All 22 countries 
participated in at 


least one in-person 
activity 


Period: Jun 2023 – Sept 2025


59%


68%


45%


73%


96%
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Outcome - NITAG functionality and GNN membership improved by 58% and 
186% respectively in 2025 from 2021 baseline


15Proportion of countries with NITAG increased from 20 (91%) in 2021 to 22 (100%) in 2023
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16


➢Limitations in secretariat support and dedicated


resource


➢ Independence and non-bias


➢Limited networking of NITAGs within the region


➢ Irregular NITAG meetings


➢Complete renewal of NITAG membership


Challenges Way forward


❖Kick-off of vaccinology course within the Region


❖Strengthen NITAG secretariat with dedicated


resource


❖Build capacity of NITAG to properly reflect their


mandate (prioritization, programmatic advice)


❖Follow up 2nd series of NMAT assessment and


monitor progress


❖Facilitate NITAG networking within the Region


EMVAC: Eastern Mediterranean Advanced Course of Vaccinology
eJRF: electronic Joint Reporting Form


NITAG: National Immunization Technical Advisory Groups
NMAT: NITAG Maturity Assessment Tool
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Thank you
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Regional update – 


WHO European Region


Meeting of the Strategic Advisory Group of Experts on Immunization 
22-25 September 2025
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0104


03 02


VPI –EUR in changing environment


Prioritization and realignment in light 
of resource constraints and strategic 
shifts


• Drastic reduction in workforce in RO
and COs


• Renegotiation to maintain unfunded
priorities


• Scaling down support to Member
States, increasing countries’
contributions


• Further integration with WHE


01
Manage expectation
“Do less with less”


02
Renegotiate vs. revised 
priorities


03
Continue delivering 
existing commitments


04
New initiatives/innovation
“Different with less”


Health 
Security


Health 
Promotion 


and 
Prevention


Health 
Systems


Vaccine preventable 
diseases and 


immunization


• Polio eradication
• Measles elimination
• Immunization


programmes
strengthening


• Immunization data
and analytics


DEMOGRAPHIC SHIFTS


NONCOMMUNICABLE DISEASES 
AND MENTAL HEALTH


CLIMATE CHANGE 


THREATS TO (HEALTH) SECURITY
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Middle-income countries most vulnerable, VPD outbreaks


Measles cases by Income Status-WHO European Region, 
Jan 2024-June 2025


Note: 3 LMIC countries (Kyrgyzstan, Tajikistan, and Uzbekistan) are included in MIC


Data source: Monthly aggregated and case-based data reported by Member States to WHO/Europe directly or via ECDC/EpiPulse data as of 09 September 2025


Measles incidence rate - WHO European Region, 
August 2024-July 2025


Top ten countries; 2024 Top ten countries, Aug 2024-
Aug 2025
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Middle-income countries most vulnerable, immunization 
performance
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Local solutions to local challenges


22


Regional Guidance - A practical guide
to identify, address and track


inequities in immunization 


1. Builds on existing guidance & best practices 
implemented in the Member States/area


2. Practical and pragmatic (step-by-step local level 
focused) rather than theoretical


3. Primarily aimed for subnational managers & 
health care professionals 


4. Seeks to engage all levels of the healthcare system
5. Addresses diversity in health systems across the 


WHO European Region


1
Identifying


WHO


2
Establishing


 WHY


3


Deciding 


HOW


4
Evaluating


IF


1. Identifying WHO within the population is un- or under-vaccinated


2. Establishing WHY they are un- or under-vaccinated (formative 


research)


3. Deciding HOW the immunity gap can be closed (using insights 


findings)


4. Evaluating IF the agreed approach worked
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Quantitative approach to low coverage in MICs


23


Increasing vaccine uptake in Azerbaijan


1. Triangulation of subnational data, disease
surveillance data and field insights indicated
pockets of suboptimal coverage.


2. Formative research identified knowledge
gaps on contraindications for HWs and
misinformation among caregivers.


3. Plan addressed updated guidance to HWs
and outreach to caregivers.


4. As a result, 80% of previously unvaccinated


received vaccines, 34% reduction of refusals, 11%
of vaccinations were for zero dose children


Identifying and prioritizing root causes in Georgia
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Focus areas in 2026:


Programme  strengthening in MICs;
Vaccine equity; 
Preparedness for VPD outbreaks; 
EIA2030 monitoring  
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REGIONAL UPDATE TO SAGE


AMRO - PAHO


September 22nd,  2025


WHO Geneva 
\
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Regional perspectives for 2026-2027 


Relevant uncertainty for continuity of funding for technical cooperation


Reduced funds available in Gavi’s 6.0 Catalytic Phase:


10 eligible countries (potentially 11) in the Americas.


10 million Multi-country technical assistance to be distributed among 3 regions.


The Americas (PAHO) was not considered for the vaccine access component, having such a consolidated 


mechanism in the Revolving Fund for Vaccines, which could, at the same time,  share successful experiences 


with other regions.


Hopefully, there will be access to country-level catalyzers.


Canada funds (COVID-19) that represented more than 20% for the current biennium 


will no longer be available.


Wellcome Trust evidence-based decision-making project covers until 2026
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Performance 
Monitoring tool for the 
Expanded Program on 
Immunization
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Revamping the way we assess EPIs’ performance


Self-assessed 


Identify gaps


Linked to solution 


planning


designed to recognize the performance of each 
of the 13 components of the EPIs.


for each component and prioritize them based 
on urgency.


for continuous improvement over the 
next 12 months, focused on the most urgent 
recommendations.
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Tool components
171 elements in the 13 
components:


• Assessment at National ,
Subnational and Local level


• 5 level maturity scale


https://www.paho.org/en/topics/immunization/performance-monitoring-tool-national-expanded-program-immunization 


https://www.paho.org/en/documents/performance-monitoring-tool-national-expanded-program-immunization-spreadsheet 


Documentary 
review


Situation 
analysis


Performance
monitoring tool 


Final report and 
presentation Action plan


Phase 1 Phase 3Phase 2


Self-assessment products
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Information to Action 


Chile Immunization Action Plan 2030


Paraguay
EPI Action Plan 2025-2028 Launched 


Microplanning 


Honduras


Guatemala 
Development of EIR 


Vaccination Law 2024 


National Capacity Building Plan


National Strategic Communication Plan  


Country 
assessed


Action generated


16 assessed countries in total since 2023
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Measles situation in 
the Americas 
September 2025
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Source: Country reports through the electronic WHO/UNICEF Joint Reporting Form (eJRF); MMR2 USA data 2010-2015, 2017, 
2020-2024 from WHO and UNICEF Estimates of National Immunization Coverage (WUENIC).
* Data updated on 17 July 2025.


Trend of MMR-1 and MMR-2 Vaccination Coverage in the Americas, 2010-2024*
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Source: Immunization Data Warehouse and country surveillance reports sent to PAHO. Measles Cases and Outbreaks, CDC website at: 
https://www.cdc.gov/measles/cases-outbreaks.html (data as of 12 September 2025). Data as of epidemiological week 36 of 2025. The epi curve of 2025 
goes up to EW 35 to avoid underreporting in the last notified week. 


Number of confirmed measles cases by epidemiological week. 
Region of the Americas, 2024-2025*


Country No of cases


Canada 4,902


Mexico 4,452


United States 1,451


Bolivia 306


Paraguay 35


Argentina 35


Belize 34


Brazil 28


Peru 4


Costa Rica 1


TOTAL 11,248


Measles 


confirmed cases


0
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Epidemiological weeks


USA CAN MEX BOL PRY ARG BLZ BRA CRI PER


In 2025, 6.9% of the world’s total compared to 0.1% in 2024


25 deaths, 21 in Mexico (EW 37)
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Measles elimination status in the Americas


The Americas was verified as measles free in 2016, lost the status in 2018, and 


recovered the status in 2024


The following dates would mark one year of continuous transmission in the following 


countries:


Country Date Update*


Canada October 2025 In EW 37, six provinces reported new cases, lead by Alberta and 
British Columbia


United States of America January 2026 38 outbreaks. Majority of cases in close-knit communities. No 
new cases in Texas and New Mexico for 10 and 4 weeks, 
respectively


Mexico February 2026 Eight states reported cases in the last four weeks; seven states 
are closing outbreaks


*As of September 19th, 2025
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CIM-PAHO/WHO Cooperation Activities


• Political Advocacy


• Training workshops


• Deployment of consultants


• Financial support for outbreak response


• RVC commitment and follow up on countries situation.


Rapid Response:


• Monitoring of surveillance indicators.


• Support for case investigation, contact census and
follow up.


• Guidelines for active case finding.


• Risk analysis to prioritize areas for vaccination


Surveillance:


• Microplanning has been strengthened across the
region


• Culturally aware strategies to address measles
outbreaks.


Immunization: 


STRATEGIES ACTIVITIES IMPLEMENTEDMAIN GOAL


Sustain measles 


and rubella 


elimination and 


reduce burden of 


disease
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Catch up 
Vaccination 


Efforts in 
WHO SEA 


Region


36
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India


1,592,000


Indonesia


662,000


DPRK


199,000


Myanmar


176,000


Bangladesh


34,000


Thailand


24,000


Nepal


23,000


Timor-Leste


3,000


Sri Lanka


3,000


Bhutan


<100


DTP1 coverage (%) <60 80-89 90-94 >=95


Source: WHO/UNICEF Estimates of National Immunization Coverage, 2023 revision    
Note: The inner grey bubble reflects number of zero-dose children while the outer bubble reflects size of target population    


SEAR : 2.71 million zero-dose children 2023
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Key Reasons for  Zero Dose/ partially vaccinated  children in SEAR 


• Importance of vaccination
• Misinformation/disinformation (driven by fear of AEFI)


Lack of awareness and Hesitancy


• Rapid Urbanization
• Migration and Cross border population movements


Population Movement


• Operational and geographical challenges
• Political fragility affecting healthcare services


Hard to Reach Populations


• Shortage in DPRK
• Challenges in Myanmar to reach  select population


Lack of Vaccines/ access 
  /
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 500,000


 1,000,000


 1,500,000


 2,000,000


 2,500,000


 3,000,000


 3,500,000


Myanmar DPR Korea India Nepal
Series1 3,280,628 2,100,000 1,888,123 74,130


• All countries updated their catch-up
immunization policies by expanding age
eligibility up to (or beyond) 5 years


• Subnational focus; capacity building; increase
community demand;


• Integrated multi-antigen immunization
campaigns supported by domestic and Gavi
resources


o Measles-rubella, polio ( OPV/IPV),
Japanese Encephalitis, cholera vaccines,


• Significant number of catch-up doses recorded
in Myanmar, DPR Korea, India and Nepal


• Periodic review by RWG and  local partners


• Dashboards to track progress in processes &
outcomes


• RITAG guidance


Catch-up vaccination to close immunization gap 2024-2025
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India:  What was done differently? 


Identifying  areas in 143 districts having high zero dose 
children


Ensuring Human resources SMOs/RRT/UFP/EMs/FMs 
are in place in these areas to support activities 


Facilitating accountability frameworks inc. blocks and 
urban areas


Microplan trainings from State/district/block/city for 
MO, HW and FLW


Head Count Survey validation and monitoring 


Micro-plan review at Planning units and block level


40
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57%


1st Quarter (Jan – Mar 24)


98%


1st  Quarter (Jan – Mar 25)% of Planning Units with 
digitized RI microplan


Status of digitalization of Micro plan in 143 priority districts
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39%


1st Quarter (Jan – Mar 24)


96%


1st  Quarter (Jan – Mar 25)
% of Planning Units submitted 


complete microplan to the district


Status of completeness of RI Micro plans 
( Improved & Inclusive Microplanning)
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The enablers …
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4,880,552
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Gradual decline in Zero-dose children in India
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Examples : Catch-up  initiatives in SEAR Member States 


Country Initiative 


Bhutan Reviewing immunization cards as 
well as records with the program


Bangladesh 
Evening / Weekend clinics 


E- Tracker ( individual children 
tracking) to reduce Zero Dose


DPRK 
“Child Health Day”  in May and 


November 
Model vaccination sites


Nepal 


Pre school Vaccination checks
House to House verification every in 


April/May 
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Doses administered as of Mar 2025


Myanmar remains a major concern 
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DTP1 coverage


• Coverage in 2024 restored to 94%,


matching  pre pandemic 2019


levels


Zero Dose  children


• 2019 Baseline: 2 million


• 2023: 2.53 million


• 2024 Status: 1.9 million—a decline


of 22% from 2023, but still above


annual target based on linear


decline projections


• To achieve the 2026 target of 1.38


million ZD children,  countries


must intensify and expand efforts


beyond current benchmarks
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Impact: DTP1 coverage and number of Zero Dose children
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❖Reach every child:
o Intensify catch up for zero doses and under immunized tracked by birth


cohort
o Strategic planning for integrated immunization campaigns:
o Prepare contingency strategies for potential disruption


❖ Strengthen System:
o Targeted capacity building  and training
o Strengthen antigen specific tracking and real time monitoring
o Recording and reporting catch-up doses by cohort; antigen-wise


reporting for 24–59 months
❖Monitor and Capacity building:
o Strengthen monitoring and develop feedback mechanism at local level.
o Use of local triangulated data for timely correction and accountability


❖Harness Innovation and Collaboration:
o Leverage digital tools for real time tracking
o Policy advocacy and stakeholders' involvement.
o Innovative outreach and communication


❖Timely Availability of Vaccines


Way Forward
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Thank you  
Acknowledgements
MoH in SEAR 
Partners 
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“Back to the Future” 
backsliding of 
measles & polio in 
WPR & implications 
for IA2030


Richard Duncan- Coordinator VDI/DDC/WPRO


SAGE September 2025
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WPRO VDI team context going into 2026


• (Massive) loss of technical capacity
• 14P & 11G staff to 4.5 P & 4 G staff (+CHN NVI secondee)
• Some staff positions expanded to other programs


• Measles FP now covers MCH (program on its own)
• EPI Lab posts now cover broader ICD Lab (Tb, HIV, Malaria + NCD)


• No funding for EPI Data post in WPRO


• Looking at 80% operational budget reduction in 2026 (non-HR)
• GPEI/polio funds > GAVI in 2026
• No funds identified for measles support (RVC, Lab, Surveillance)
• TAG/NITAG ++ support at risk
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WPR has expanded – Indonesia


• Indonesia joining WPR 
adds an additional 280m+ 
population, & 4.4m births 
per year


• And an additional 600 
to 800k zero dose 
children!


Session1_Global


SAGE meeting September 2025







 0


 500


1 000


1 500


2 000


2 500


3 000
Ja


n


F
eb


M
ar


A
pr


M
ay Ju
n


Ju
l


A
ug


S
ep O
ct


N
ov


D
ec Ja
n


F
eb


M
ar


A
pr


M
ay Ju
n


Ju
l


A
ug


S
ep O
ct


N
ov


D
ec Ja
n


F
eb


M
ar


A
pr


M
ay Ju
n


Ju
l


A
ug


S
ep O
ct


N
ov


D
ec Ja
n


F
eb


M
ar


A
pr


M
ay Ju
n


Ju
l


A
ug


S
ep O
ct


N
ov


D
ec Ja
n


F
eb


M
ar


A
pr


M
ay Ju
n


Ju
l


A
ug


S
ep O
ct


N
ov


D
ec Ja
n


F
eb


M
ar


A
pr


M
ay Ju
n


Ju
l


2020 2021 2022 2023 2024 2025


N
um


be
r 


of
 m


ea
sl


es
 c


as
es


China Malaysia Mongolia Philippines Viet Nam Others Indonesia


Measles cases* by month of rash onset, WPR, 2010-2025


Source: Monthly measles and rubella country reports submitted to WHO as of 20 August 2025


*Total confirmed and compatible measles cases by month of rash onset
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Sweden


Canada


USA


Mexico


Japan


Republic of Korea


New Zealand


Australia


Singapore


Lao PDR


Cambodia


Hong Kong, China SAR


Mongolia


Switzerland


Austria


Spain


Thailand


Slovakia


Malaysia


France
Germany


Brazil


Hungary


Country outbreaks have regional and global impact and implications 


 DISCLAIMER: The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatsoever on the part of the World Health Organization concerning the legal status of any country, territory, city or area or of its authorities, or concerning 
the delimitation of its frontiers or boundaries. Dotted lines on maps represent approximate border lines for which there may not yet be full agreement. © WHO Regional Office for the Western Pacific 2025. All rights reserved


Sources: National measles and rubella monthly reports submitted to WHO as of 20 April 2025, 
MeaNS; Information signals from media articles 
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cVDPV2 and cVDPV2-n detections, Indonesia-PNG, 2022-2025


Legend:
cVDPV2 (INO-ACE-1)


cVDPV2-n (INO-PAP-2)


Dots are randomly placed within the province; virus detection from all sources are included (AFP, and other sources human and environment)


Earliest virus Latest virus nt diff


INO-ACE-1 Oct-22 Dec-23 25 to 43


INO-PAP-2 Feb-24 July-25 7 to 26


55


Session1_Global


SAGE meeting September 2025







First Child in PNG detected with Polio 


• 4-year-old unvaccinated male child from Lae, 
Morobe Province, developed acute flaccid 
paralysis (AFP) on : left arm and left leg


• Onset of paralysis 9 Jul 25
• Date of investigation 16 Jul 25
• Detected by a Health Extension Office at a HC 


• Zero doses of OPV/IPV
• 2 stool samples sent to VIDRL Melbourne
• Provisional results (PV2) 20 Aug and 


confirmation cVDPV2-n on 22 August
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VDPV1 case in Lao - details


• Date of paralysis onset: 27 
June 2025


• Health seeking:
o Visited Govt Hospital, 


Mukdahan, Thailand
o Date of hospital admission: 


30 June 2025, Thapalanxay 
District Hospital, 
Savannahket, Laos


• Dates
o S1 and S2 specimen 


collection: 1 and 2 July 2025
o Sent to NCLE: 3 July 2025
o Sent from NCLE to NIID JPN: 


15 August 2025
o Laboratory results: 26 August 


2025


• Age: 3 years 


• Sex: Male


• Immunization status: 
"bOPV (two doses) and 
IPV in March-May 2022"


• Ethnicity: Lao


• Residence:


• Place of paralysis onset:


• Travel history:


• Laboratory results:


Phalanxay


Xonnabuly
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Thank You


Launching ceremony for polio outbreak response SIA, National Capital District, PNG, 11 August 2025
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Shaping the future of 
immunization 
in a changing global 
health context


• The global health context


• The state of immunization


• Shaping the future
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The global health context is becoming more challenging. 
For countries, for global health agencies


Sources: Geopolitical: https://www.weforum.org/publications/global-risks-report-2025/in-full/global-risks-2025-a-world-of-growing-divisions-c943fe3ba0/; Domestic budget: 
https://iris.who.int/bitstream/handle/10665/379750/9789240104495-eng.pdf?sequence=1&isAllowed=y 


Persistent 
geopolitical 
instability


Shifts in global health architecture


Reduced domestic budget allocation 
for healthConstrained global funding landscape
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Increased % who worry that 
Government/Business/Journ


alists purposely mislead 
people 


4


Trust: are we on a precipice?
Emerging social trends have potential to shape vaccine confidence and uptake


61%
globally have moderate or 


high sense of grievance


(defined by a belief that government 
& business make their lives harder & 


serve narrow interests)


Youth disengagement and 
optimism waningInformation crisisWidespread grievance


Source: 2025 Edelman Trust Barometer. 28 countries, 33k+ respondents, 1,150+/- respondents per country. Data collected is representative of the general population across age, gender, region and ethnicity/nationality (where applicable) within 
each country. https://www.edelman.com/trust/2025/trust-barometer


Only 36% 
believe that things will be 


better for the next generation
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WUENIC 2024
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• 171k fewer Zero Dose
Children (ZDC)


• 426k fewer Un and Under
vaccinated


Immunization 
coverage is nearly 
back to pre-
pandemic levels, with 
improvements in 2024 
compared to 2023:


Millions of Un and Under vaccinated children


2019 2024
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The list of countries with most ZDC includes the same 
countries in 2024 as in 2023, although order shifted


Sudan continuing to worsen under conflict


Source: WUENIC 2024 & 2021 (2024 revision)


IVB Director’s Report to SAGE


2021: 2.3 M                2.7M              110K               757K             973K               1.2M                 424K         503K              448K             650K          


Session1_O'Brien


SAGE meeting September 2025







WUENIC 2024
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Definitions: Countries are included in the FCV category if 
they have a Humanitarian Response Plan, or an active 
Flash Appeal, as per OCHA. 


Countries with Fragile, 
Conflict, & Vulnerable 
(FCV) settings are 
home to 24% of the 
world’s birth cohort, 
but have >50% of ZDC


76% of birth cohort
24% of birth 


cohort (31M)


7.0m 
ZDC 


49% of 
total 
ZDC


7.3m 
ZDC


51% of 
total ZDC


Countries without FCV 
settings (n=169)


Countries with FCV 
settings (n=26)
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Most countries with increased ZDC from 2019 to 2024 are 
FCV, though some have shown notable improvements


More ZDCFewer ZDC FCV


IND: India, BRA: Brazil, ETH: Ethiopia, PAK: Pakistan, TCD: Chad, MDG: Madagascar, CHN: China, ZAF: South Africa, MMR: Myanmar, NGA: Nigeria, COD: Democratic Republic of Congo, 
TZA: Tanzania, YEM: Yemen, IDN: Indonesia, SDN: Sudan. 
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India’s Zero Dose improvement reflects key drivers of 
success


©WHO India / S. Sharma


IVB Director’s Report to SAGE


Political commitment 
investment &  


accountability 


Urban poor and under-served


Hard to reach


Migrant, and tribal populations


Equity focused,
data-drive


microplanning


©WHO SEARO / C. McNab


Community centered to 
increase demand


Use of digital 
approaches & 


innovation


Crore = 10Mn
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Country efforts also ongoing to close the zero dose 
pandemic era backlog, through catch-up


Across 36 Big Catch Up (BCU) 
countries as of June 2025:


Catch-up doses administered to 
children 12-59 months


8.4 M 
Penta 1


7.5 M 
MCV 1


3.71


1.41


0


1


2


3


4


Est. ZD Children reached


Zero dose children 12-59m reached with Penta 1 as of June 2025


60 M 
Doses caught 


up across 
tracer 


antigens*


*Penta, IPV, MCV, bOPV


Pakistan reduced 
accumulated ZDC by 43% 


from baseline estimate  


m
ill


io
ns


m
ill


io
ns


Ethiopia reduced 
accumulated ZDC by 38% 


from baseline estimate  
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However, the median 
DTP3 country 
performance was 
worse in 2024 
compared to 2019 in 
AFR, AMR, EUR & WPR, 
(denoted by                )


(2000 vs. 2024 noted by         ) 
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• No new MCV2 introductions in 2024


• Reflects an increase in coverage 
through strengthened second year of 
life (2YL) platforms


Measles immunization 
coverage & the number 
of unimmunized 
children improved more 
clearly in 2024


Millions of Un and Under vaccinated children


2019 2024
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However, large/disruptive measles outbreaks continue increasing:
MCV1 & MCV2 coverage too low to avoid them, despite efforts to fill immunity gaps


MCV2MCV1


15


62 countries with large or disruptive 
outbreaks (May 2024 to April 2025)


Based on data received 2025-09 and covering the period between 2024-05 and 2025-04 
-


No outbreaks in the 
last 5 years (N=115)


86%
90%


Outbreaks in the last 5 
years (N=80)


72%
81%


15IVB Director’s Report to SAGE
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83%


Nepal
Pakistan
India
China 
(announced)


Global cohort of 15y girls with access to HPV vaccine 45%


16


HPV vaccine coverage continues to increase due to advocacy, large 
country scale up, and improvements in existing programmes


New and renewed country commitments 


… Gavi 57
_ Global


Cervical Cancer Elimination 
remains major global priority


Access to HPV vaccines to increase 
significantly with 2025 introductions


HPV1 F: Coverage with HPV1 (Female) 
HPVc F: Coverage with HPV final dose (Female)
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Proportion of global burden 
of cervical cancer with 
access to protection by HPV 
vaccine will dramatically 
increase with planned 2025 
introductions


By end of 2025, only 11% of the 
global burden will remain in 
countries that have not yet 
introduced the HPV vaccine


The size of each country box in the graph is 
proportional to the number of cervical cancer cases, 
darker shade of purple represent higher HPV vaccine 
coverage. 


Not introduced (47)                                                                         Introduced (147)
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2024  ~45% access


Planned introduction 2025
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Proportion of global burden 
of cervical cancer with 
access to protection by HPV 
vaccine will dramatically 
increase with planned 2025 
introductions


By end of 2025, only 11% of the 
global burden will remain in 
countries that have not yet 
introduced the HPV vaccine


The size of each country box in the graph is 
proportional to the number of cervical cancer cases, 
darker shade of purple represent higher HPV vaccine 
coverage. 


Not introduced (32)                                                                                     Introduced (anticipated) (162)
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2025 (projected)  ~89% of cases will be in countries with HPV vax in EPI programme


Planned introduction 2025


IND CHN


MDG PAK


GHA


AGO


BDI


CUB


BLR BEN


TJK
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Malaria vaccine introductions and scale-up continue at 
high pace


National roll-out Subnational roll-out


2025
By September


20242019
Pilot implementation


3 countries
0.5M children targeted1 


1.1M doses delivered 


17 countries
 4M children targeted1 


22M doses delivered 


23 countries
 >10M children targeted1 


47M doses delivered 


1 Annual target population. Number of countries and doses delivered are cumulative over time.
2 among those living in moderate and high malaria transmission areas


100% max


4% min


30% median


% of at-risk children 
currently targeted in 
each country2


85% current 
cap on Gavi 
support


Recent opportunities


Coordination across 
programmes – e.g. Seasonal 
malaria chemoprevention 
(SMC) to identify and catch-
up children missing 
vaccinations
Manufacturers’ recent price 
reduction commitments


Challenges
   
Reduced Gavi support in 6.0 
due to funding gap 
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Limited progress in recovery of coverage and Breadth of Protection 
(BOP) in middle-income countries (MICs)
40% of children are born in non-Gavi-eligible MICs


Lagging BOP in MICs that were not Gavi eligible
 (especially Rota, PCV)


Breadth of protection = ((DTP3 x 3) + HepB3 + Hib3 + IPV1 + MCV1 + MCV2 + PCV3 + POL3 + RCV1 + RotaC + HPV) / 13


IVB Director’s Report to SAGE


Upper-Middle income countries 
faring worse than Lower-Middle since 2019


20
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Stagnant routine immunization expenditures in middle-income 
countries (MICs)
40% of children are born in non-Gavi-eligible MICs


Stall in total expenditure on vaccines 
for routine immunization


IVB Director’s Report to SAGE
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Shaping the future of 
immunization 
in a changing global 
health context


• The global health context 


• The state of immunization


• Shaping the future
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Promoting country ownership in decision-making to 
maximise health impact, within available resources


Shifting towards a systematic, portfolio lens, process led by national stakeholders 


→ Maximize the present


Vaccine Optimisation 
Assessing new products, presentations, 
schedules, or uses and switch to more 


suitable ones based on countries contexts 


→ Anticipate the future


Vaccine prioritisation: 
Deciding which new vaccine introductions 


programmes to invest in, when and in what order


Coordinated
technical support


NITAGs
strenghtening


Linkages with NIS


WHO 
Compendium


24 
NITAGs 
trained


+25
sensitized 3


Vaccines 
to date


1 Working 
Group  
VPOP
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Anticipating MICs challenges through a new 
IA2030 MICs Task Force


2
Improve 
procurement 
capacity


3
Increase political 
commitment & 
funding


1 Enhance outbreak 
response


Ensure readiness for 
outbreak response in 


MICs


Strengthen procurement 
decisions & processes


Foster peer learning on 
vaccine prioritization


Advocate for increased 
domestic financing
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Intensifying systems for improved impact, efficiency, and 
speed of outbreak prevention & response 


Use of subnational data for tailored 
interventions


Towards integrated VPD 
surveillance systems


Confirmed cases measles and SIAs (2010-2025)


Targeted, selective, and 
integrated campaign strategies
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Unlocking the potential of AI for immunization programmes


Health worker 
guidance & decision 


support


Communication & 
combating 


misinformation


Service delivery 
microplanning 


Supply chain 
optimization


Enhanced disease 
surveillance


Use case    Examples


IVB Director’s Report to SAGE


• Faster diagnostics using AI powered algorithms
• Chatbots for communications training


• GIS based microplanning using AI-driven predictive 
analytics


• Optimizing lab locations through geospatial estimates
• Electronic health records for AEFI surveillance
• AI predictive models for outbreaks


• Social listening platforms for infodemic management 
• Chatbots for disseminating health messages


• Automation of vaccine forecasting to reduce stockouts & wastage
• AI models for route optimization & distribution mapping


Adapted from: “Digital health and Artificial Intelligence for immunization” UNICEF, presented at SEAR-ITAG, 17 September 2025 26
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WHO Vaccination Information Hub
A new web resource to enhance accurate & trusted information


 Link


IVB Director’s Report to SAGE


Curated & regularly updated content on hot topics 
in levels of detail


Easy-to-understand explanations on how vaccines 
work, why they’re safe, how they’re developed, and 


more


Diverse formats to meet different needs: FAQs, 
explainers, videos, podcasts, etc.


Practical tools for health workers & community 
leaders to address hesitancy & advocate for 
vaccination


… plus more ahead to equip stakeholders to 
promote vaccination, e.g., vaccine literacy toolkit


Session1_O'Brien


SAGE meeting September 2025



https://www.who.int/teams/immunization-vaccines-and-biologicals/diseases/vaccination-information-hub/

https://www.who.int/teams/immunization-vaccines-and-biologicals/diseases/vaccination-information-hub/





28


Country leadership and priorities guiding the partnership 
ecosystem for greater impact


Focusing on value-add priorities


Delivering at the right level


• Collectively identify and prioritize high-impact 
approaches that respond closely to country needs and 
deliver the greatest added value


• National mechanisms to drive delivery through NIS
• Shifting the coordination focus to regional platforms 


for IA2030
• Monitoring progress and deploying policies and 


resources in response to country needs
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Functions of a Global Health System in a New Era
Nature Medicine, 11 Sept 2025 (Rasanathan et al)


https://www.nature.com/articles/s41591-025-03936-9 
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WHO and SAGE’s normative role in immunization policy is 
more critical than ever


The normative function underpinning 


the global immunization structure 


(SAGE, RITAGS & NITAGS) play a vital 


role in ensuring vaccine policies are 


informed by scientific data & 


contextual realities


• Transparency


• Independence


• Best available evidence


• Support country decision-making 
in evolving contexts


• WHO’s 2025-28 strategy: ‘developing evidence-based norms and standards’ a key 


component for advancing equity and resilience in a turbulent world


• WHO’s prioritization exercise highlighted immunization and policy as core function


• Evidence to policy methodology


Key Attributes 


IVB Director’s Report to SAGE 30
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SAGE methods & processes for WHO immunization policy 
recommendations and strategic guidance


Publication as WHO vaccine position paper


SAGE discussion, deliberation and decision, with transparency of evidence used


Presentation to SAGE 


Draft recommendations 


Creation of evidence to decision table


Identification of problem/ Terms of Reference / Establishment of Working Group


Systematic review of the literature
A. Definition of critical questions
B. Systematic search
C. Assessment of risk of bias
D. GRADE


2


3


4


5


6


7


Development of WHO immunization policy and strategic guidance


1
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Deepest appreciation and thanks to Hanna and Joachim. 
Leadership in times of unprecedented needs & challenges


• Guided SAGE to issue 
important decisions on 
novel RSV products, on 
Dengue, Malaria & Men5 
vaccine, on PCV & many 
more…


• While addressing COVID-
19, mpox & Ebola during 
the extraordinary 
meeting in May 2024


• Oversaw the 
development of policies 
reflected in more than 20 
vaccine position papers


• Served through 5 PHEICs 
(Polio, Ebola, COVID-19, 
2022&2024 mpox) each 
of which required 
vaccine-specific 
recommendations


• Conducted an 
evaluation of SAGE in 
2017-2018 and 
strengthened the SAGE 
Secretariat, its processes 
and methods


Hanna Nohynek, 
SAGE Chair 
2023-2025


Joachim Hombach, 
Executive Secretary of SAGE 


2017 – October 2025
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Thank you
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OBJECTIVES FOR TODAY'S PRESENTATION 


Receive SAGE members' 


feedback, particularly on 


recommendations


Provide visibility on next steps 


for WHA submission


Share MTR interim findings 


and recommendations
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IA2030's vision aims to achieve a 


world where everyone, everywhere, 


at every age fully benefits from 


vaccines for good health and well-


being


Life Course


and Integration


Coverage


and Equity


Commitment


and Demand


Research


And Innovation


Supply and


Sustainability


Outbreaks


and Emergencies


Immunization Programs


For Primary Health Care and


Universal Coverage


IA2030 goals are achieved through action in 


7 strategic priorities


3 Impact goals underpin the vision. By 2030:


• Prevent disease: Avert 50M deaths


• Promote equity: Reduce number of zero-dose 


children by 50%


• Strengthen systems: Achieve 90% coverage in key 


vaccines
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Country implementation: (e.g., vaccine programmes, health systems building, outbreak response, NITAGs)


IA2030 IS A PLATFORM THAT UNITES THE FULL IMMUNISATION 


ECOSYSTEM TO DRIVE GREATER IMPACT


MICs HICsL(M)ICs


Wellcome CEPI Africa CDC


Other 


partners


World Health Assembly


WHO UNICEF Gavi WB


Gates 


Foundation


Global forums: IAPC, IACG, SAGE, Strategic Priority Working Groups


WHA is the country 


accountability structure


Countries set strategies 


and roll out immunization 


programs


Implementing partners 


support countries through 


resources and technical 


assistance


IAPC, IACG, WGs, and 


regional structures provide 


global & regional level 


coordination, support 


and technical guidance


IA2030: The global strategy for immunization


Setting the vision Advocating and influencing Providing technical expertise


IA2030 Structures


Regional forums: (e.g., Regional Working Groups, RITAGs)


Implementing partners
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Failure to meet IA2030 coverage targets will lead to an 


increase in avoidable future deaths


Prevent Disease Promote Equity Build Strong Programs1 2 3


DESPITE SIGNIFICANT PROGRESS TOWARDS IMPACT GOALS, WE ARE 


OFF-TRACK TO REACH MOST TARGETS DEFINED IN IA2030


Source: IA2030 Scorecard and Dashboard


Numbers of Zero-dose (ZD) children are increasing, 


and Acceleration is needed on HPV introductions


Global coverage of key antigens is improving while 


some remained stagnant. 


83


192


184


99


Measles
Maternal &


Neonatal Tetanus
Rubella


Poliovirus (WPV)


Countries that have achieved target


194 (2030 target)


50mn future deaths averted globally 50% reduction in number of Zero- dose children


17


All countries achieve VPD Control elimination and 


eradication targets


Observed deaths averted
(cumulative, 2021-2024)


50M (2030 target)


34% 
deaths 


averted


6.5M (2030 target)


13
(2019 baseline)


14
(2024)


1.3M 
(11%) ZD 


increase


Some VPDs have a declining trend while other


large and disruptive outbreaks are increasing 


Yellow Fever 


WPV


Ebola


Cholera 


Measles


Meningococcus


cVDPV


166 59 36 47 308 Cumulative


2021 2022 2023 2024


500 Vaccine introductions in low - and middle-income 


countries


500 (2030 target)


On


Track
for target


UHC index in most


recent year


Baseline UHC Index of 68


Improve Universal Health Coverage


2021 result unchanged from baseline


90% Global Coverage for DTP3, MCV2, PCV3 & HPVc 


DTP3


PCV3


MCV2


HPVc


90% (2030 target)Baseline coverage


85%


28%


76%


67%


110


# # of countries that have achieved / sustained 90% coverage


74


72


16
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IA2030 MID-TERM REVIEW (MTR) IS AN IMPORTANT POINT FOR 


REFLECTION AND REALIGNMENT AS WE LOOK TOWARD THE FUTURE


1. Global Immunization Strategy (2006-2015), Global Vaccine Action Plan (2011-2020)


The MTR is an opportunity to assess IA2030 


effectiveness and adjust the course as needed


IA2030 built on past frameworks1, accounting for 


an increasingly complex context at inception


Increased global forced displacement and 


disproportionate health burden in fragile settings


Stagnating global health aid and competing priorities 


at country level


Rising debt burden and constrained public health 


expenditure


Disrupted immunization services due to Covid-19, 


and a mixed recovery


We are at the midpoint of the IA2030 timeline, an 


important opportunity to reflect and refocus


MTR assesses overall performance and 


effectiveness of our current operating model


To reach IA2030 targets in an evolving context, the 


current operating model must adapt


Recommendations shape the partnership model, 


strengthening the platform for collaboration
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FINDINGS | IA2030 REMAINS RELEVANT AMID A SHIFTING LANDSCAPE – 


ONLY THROUGH COORDINATED ACTION CAN WE ACHIEVE 2030 GOALS


Though developed before COVID-19, IA2030’s vision and 


strategic priorities remain highly relevant and continue to 


guide global immunization efforts despite ongoing challenges


Emerging megatrends are placing new pressures on 


countries and partners, complicating progress toward IA2030 


targets, and highlighting the need to coordinate action


Immunization has saved 150m+ lives since 1974 and was 


pivotal in ending COVID-19, yet progress against 2030 targets is 


slow - highlighting the urgent need for a refreshed approach


While the structure has enabled broad engagement, senior 


forums lack authority, working groups are under-resourced, 


and coordination remains fragmented across levels


Findings Recommendations


The IA2030 model requires adaptation to fit 


the changing context and meet 2030 goals


While immunization has proven its impact, 


progress is now falling behind


The global landscape has shifted since 


2021 and will continue to evolve


The vision and strategic priorities of IA2030 


remain relevant


Findings
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IA2030'S VISION AND PRIORITIES REMAIN RELEVANT 


82%¹


71%²


89%¹


Agree that IA2030 aligns and 


hamonizes with existing strategies


Agree that IA2030 founding 


principles are implemented


Agree that the IA2030 Secretariat is 


successful in convening


More than ever, 


IA2030 is relevant 


because of the 


rapidly changing 


landscape


% of respondents from surveys


1. Respondents from General survey 2. Respondents across surveys


Findings Recommendations
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THE GLOBAL LANDSCAPE HAS SHIFTED SINCE 2021 AND WILL 


CONTINUE TO EVOLVE


Constrained global funding landscape: Shifting global aid patterns, 


stagnating ODA, shortfall in Gavi 6.0 replenishment and partner budgets


Weakening public confidence: Rising vaccine hesitancy and surging anti-


science sentiment, undermining trust in public health


Persistent geopolitical instability: Sustained conflicts around the world, 


increased geopolitical tension


Accelerated climate change impact: Changes in spread and severity of 


infectious diseases, disrupted health service delivery  


Shifts in global health architecture: Recalibrating roles and 


responsibilities, increased integration, increasing call for country ownership


With most 


immunization metrics 


still behind pre-


pandemic levels, 


IA2030 needs to 


sharpen focus amid 


constrained 


resources. 


The immunization 


strategy should be 


proactively shaped to 


maintain momentum 


towards 2030 


targets and look 


beyond


Findings Recommendations
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WHILE IMMUNIZATION HAS PROVEN IT'S IMPACT, SIGNIFICANT 


CHALLENGES HAVE SLOWED PROGRESS


The health impact of immunization is 


clear - between 1974 and 2024, 


immunization has saved an estimated 154 


million lives


However, progress has slowed due to 


mounting challenges, notably the impact of 


COVID-19 on immunization systems


Recap: Progress is off-track across most indicators 


for IA2030 impact goals


IG 1: Reduce mortality & morbidity from VPDs


• 50m future deaths averted


• All countries reach eradication goals


• Declining trend in large / disruptive VPD outbreaks


IG 2: Increase equitable access & use of new and existing 


vaccines


• 50% reduction in no. of zero-dose children


• 500 vaccine introductions in LMICs


IG 3: Ensure good-health & wellbeing by strengthening 


immunization within PHC


• 90% coverage for selected vaccines1


• UHC increase in all countries, regions, and global


Source: WHO – 50th anniversary of the EPI


On-track to reach target Off-track to reach target N/A


Findings Recommendations
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THE IA2030 MODEL REQUIRES ADAPTATION TO FIT THE CHANGING 


CONTEXT AND MEET 2030 GOALS


• Overly narrow 


thematic scope


• Limited linkages to 


regional & national 


activities


• Unclear role & 


mandate, esp. link 


to wider health 


forums


• Delegated 


participation limits 


effectiveness


• Limited translation 


of global priorities 


into country-level 


action


• Constrained 


resources


• Limited visibility & 


understanding of 


mandate


• Absence of regional 


& country voices


• Unfulfilled learning 


mandate


• Resource and 


capacity 


constraints that limit 


capabilities


• Website lacks clear 


vision and dynamic 


functionality


• Limited links to 


regional-level 


activities


• Limited inclusivity 


beyond global actors


• Process heavy, not 


linked to outcomes


• Uneven engagement 


across members


• WG mandates 


require greater 


clarity


• Weak linkage to 


decision-making 


bodies


• Low visibility outside 


IA2030


• Unclear roles, 


responsibilities, 


and linkage to 


global fora


• Inconsistent 


performance across 


regions


• Mixed follow-


through on political 


commitments


• Structural & resource 


misalignment


• Operational 


limitations of TAGs


IA2030 Partnership 


Council 


IA2030 Coordination 


Group


IA2030 


Secretariat


IA2030 Working 


Groups


Regional-level 


Structures


Findings Recommendations
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RECOMMENDATIONS | BASED ON FINDINGS, MTR RECOMMENDS 


REAFFIRMING VISION, FOCUSED SUPPORT, & CLEAR STRUCTURES


Collectively focus on the methods required to deliver upon the 


objectives of the Immunization Agenda 2030 which remain 


relevant amid the shifting context


IA2030 partners must support countries to take fuller ownership 


of their immunization programmes, within sustainable and 


equitable health systems that adapt to emerging trends


Work closely with FCV settings that face major immunization 


risks, and support MICs maintain coverage in the face of 


reduced resources


Review composition, cadence, and operating model of 


IA2030 governance structures and strengthen monitoring, 


evaluation, and action cycles at all levels


Reaffirm and recommit to the IA2030 vision 


and strategic priorities


Recommendations


Acknowledge the global reality and enable 


countries to assume greater ownership


Provide tailored support in priority areas 


where dedicated efforts are needed


Refine the IA2030 governance model and 


strengthen data-driven decision making


Findings Recommendations
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REAFFIRM AND RECOMMIT TO THE IA2030 VISION AND STRATEGIC 


PRIORITIES


Prioritization across Strategic 


Priority areas


Consideration of approach to 


reach defined targets


Advocacy to maintain political 


momentum


Use global forums (e.g., IAPC) and 


connect with other regional / national 


leadership groups more effectively to 


keep immunization on the political 


agenda


Focus efforts where they will have the 


most impact – feedback indicates this 


includes increasing coverage in core 


vaccines, reaching zero-dose children, 


and tackling VPD outbreaks


Review our current approach to achieving 


targets and reset as required – this 


requires setting realistic stage gates, 


reviewing measurement and evaluation 


approach, and consistently adapting


Findings Recommendations
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ACKNOWLEDGE THE GLOBAL REALITY AND ENABLE COUNTRIES TO 


ASSUME GREATER OWNERSHIP


Proactively plan for a different 


future with reduced resources


Prioritize evidence and advocacy 


for vaccine use and uptake 


Prioritize activities that enable 


greater country sustainability


Support countries further strengthen their 


immunization programmes by supporting 


NIS development, decision-making by 


NITAGs, sustainable financing decisions, 


robust M&E systems, and vaccine 


promotion and uptake campaigns


Short-term: Reduce duplication of 


activities across partners, and redefine 


clear priorities at global, regional, and 


national level.


Medium/Long-term: Proactively 


anticipate and plan for foreseen shifts to 


funding, governance and political will over 


the next five years, and beyond.


Generate local evidence and strengthen 


community engagement and other 


information campaigns to highlight the 


importance of vaccines in the face of 


misinformation and a growing anti-


science sentiment


Findings Recommendations
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PROVIDE TAILORED SUPPORT IN PRIORITY AREAS WHERE DEDICATED 


EFFORTS ARE NEEDED


Provide dedicated support in country settings that 


face material risks


Critically identify core activities and prioritize 


scope and scale efforts across partners


As core partners face major funding cuts (up to 40% in many 


cases), take a rigorous approach to defining core activities that 


must be continued and explicitly stating what will be scaled 


back / stopped


Interviews highlighted the need for dedicated support to


1. Country-level planning (e.g. via National Immunization 


Strategies)


2. FCVs which contain ~50% of zero-dose children and 


several complex challenges; and 


3. MICs which face declining coverage in the context of 


funding risks without Gavi support


Findings Recommendations
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REFINE THE IA2030 GOVERNANCE MODEL AND STRENGTHEN DATA-


DRIVEN DECISION-MAKING AT ALL LEVELS


Bring in new voices, 


including country 


representation, and re-


establish IAPC as the 


central leadership forum for 


immunization


Reform IAPC 


membership & model


Empower IACG to drive 


action


Adapt WG model for 


implementation


Strengthen linkages to 


regions & countries


Ensure IACG represents a 


broad set of partners and is 


well-staffed and resourced to 


commission activities and 


coordinate collective action 


across partnership


Stand-down working groups 


unless there is a clear 


operational benefit – and 


shift towards time-bound 


task team model with clearly 


defined outputs


Work in partnership with 


regional bodies to 


strengthen their IA2030 


coordination forums that 


support region-led 


immunization delivery


Use data to make informed decisions and drive action at all levels
 Track progress at the global and regional level and ensure national systems are built to meet country monitoring needs


Findings Recommendations
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SUMMARY | MTR CALLS FOR BROAD REFOCUS TOWARDS IA2030 


GOALS, BUT SHIFTED WAYS OF WORKING IN AN ADAPTING CONTEXT


The IA2030 model requires adaptation to fit 


the changing context and meet 2030 goals


While immunization has proven its impact, 


progress is now falling behind


The global landscape has shifted since 


2021 and will continue to evolve


The vision and strategic priorities of IA2030 


remain relevant


Findings


Reaffirm and recommit to the IA2030 vision 


and strategic priorities


Recommendations


Acknowledge the global reality and enable 


countries to assume greater ownership


Provide tailored support in priority areas 


where dedicated efforts are needed


Refine the IA2030 governance model and 


strengthen data-driven decision making
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MTR WILL BE PRESENTED AT WHA 2026, INCORPORATING FEEDBACK 


FROM PARTNERS AND KEY LEADERSHIP BODIES


Data collection, analysis, and  


report-writing


Internal socialization and 


stakeholder engagement


Report-finalization and


preparation for WHA


March – July 2025 August – October 2025 November 2025 – May 2026


Partner interviews and feedback SAGE meeting


(today)


IAPC meeting


(8 Oct)


WHA submission


(13 Oct)


WHO EB158


(2-7 Feb)


WHA79


(18-23 May)
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QUESTIONS FOR SAGE 


MEMBERS


1 Do the findings presented resonate with SAGE?


2
Does SAGE endorse the recommendations outlined in the IA2030 


MTR report?


3
Does SAGE recommend additional adjustments or any strategic 


pivots to the agenda at mid-term?


4
Does SAGE have any guidance on dissemination, socialization, and 


implementation of the MTR recommendations?
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IN 2025, IMMUNIZATION SERVICES HAVE BEEN SIGNIFICANTLY 


IMPACTED BY REDUCED FUNDING


WHO rapid stock-take surveyed 108 Country 


Offices to assess impact of suspensions and 


reductions of ODA on health systems


• 56% reported moderate or severe 


suspension of health ODA


• 71% reported disruptions to at least one 


service area


• Nearly 50% reported moderate or severe 


disruptions to vaccine campaigns, routine 


immunization, and access to supplies


Source: WHO; UNICEF


Service disruption: 


% of WCOs reporting disruptions to health services


Product availability: 


% of WCOs reporting disruptions to health product availability


26%


26%


19%


18%


43%


47%


9%


8%


3%Outreach / Campaign


1%Routine Services


100%


100%


Severe Moderate Minimal None N/A / Unknown


24%


27%


15%


10%


48%


51%


10%


10%


3%Outreach / Campaign


2%
Routine Services


100%


100%
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GAVI RECALIBRATION PRESERVES INTEGRITY OF GAVI 6.0 STRATEGY 


WITH TARGETED UPDATES TO THE SCOPE OF STRATEGIC GOALS


23


Key recalibration outcomes across Gavi 6.0 Strategic Goals


• Support for vaccine programmes already introduced in countries continues


• New vaccine introductions and campaigns remain a cornerstone, however there will be a more 


targeted approach for certain vaccine programmes, and, in some cases, a slower pace of rollout


• In principle support to introduction of “country vaccine envelopes”, instituting vaccine procurement 


budget ceilings for countries that are integrated within Gavi’s new streamlined, holistic grant application 


process


• Health systems investments to maintain and strengthen immunisation programmes and reach 


zero-dose children streamlined


• Commitment to expanding reach in Fragile and Humanitarian settings, with somewhat reduced 


investment


• Integrity of the eligibility, co-financing and transition model (ELTRACO) is preserved although country 


co-financing trajectories increase beyond the current plan


• Co-financing exceptions for specific programmes and campaigns revised


• Support for the Catalytic phase (MICs) remains with sharpened focus on new vaccine introductions


• Gavi’s core market shaping capabilities are retained


Healthy 


systems & 


Equity (SG2)


Sustainability 


(SG3)


Healthy 
markets (SG4)


Vaccine intro & 


scale up (SG1)


Alliance & 


Secretariat
• Partners and Secretariat continue to deliver core enabling support but at reduced capacity


PRELIMINARY


Note: Based on Board retreat outcomes – subject to further discussion / finalization. Information is accurate as of 03 September.
Source: Gavi presentation to IACG (03 September 2025)
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The global TB situation


Estimated incidence Estimated deaths


1.09 million*


(0.98–1.2 million)


10.8 million


(10.1–11.7 million)
55% men | 12% <15y


All forms of TB, 
2023


HIV-associated TB, 
2023


662,000
 (589,000–739,000)


161,000
(132,000–193,000)


* Excluding deaths attributed to HIV/TB


A quarter of the world’s population has been infected with TB bacilli.


MDR/RR-TB, 2023 400,000
(360,000–440,000)


150,000
(94,000–210,000)
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Context


• BCG, the only licensed vaccine, offers protection against severe childhood TB but fails to prevent adult and 


adolescent pulmonary disease (age groups with highest TB incidence)


• TB vaccines for adults and adolescents are expected to have the greatest impact on disease by impacting 


transmission and are a public health priority


• Several candidates are in late-stage development and the most advanced could be licensed by 2028.


Immunization, Vaccines and Biologicals
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Immunization, Vaccines and Biologicals 4


Session Outline


• Overview of the activities under the TB Vaccine Accelerator Council. Birgitte 


Giersing,  WHO, 10 min


• Overview of the TB vaccine pipeline, timelines and key assumptions. Willem 


Hanekom, Africa Health Research Institute and special advisor to the TB Vaccine 


Accelerator, 10 min


• Presentation from the TAG on the key learnings from the technical consultations with 


developers.  Gavin Churchyard, Co-chair of the Technical Advisory Group on 


Evidence for Clinical and Policy Considerations for New TB Vaccines, 20 min


• Roadmap for including asymptomatic TB as an efficacy endpoint. Saskia den 


Boon, WHO, 10 min
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Immunization, Vaccines and Biologicals 5


Key discussion items


1. The efficacy outcomes for the most advanced vaccine candidates will likely be statistically powered 


on endpoints predominantly derived from one high burden country (for M72/AS01E this will be 


South Africa; for MTBVAC this will be India). How will the available data inform global policy?


2. Field efficacy studies are statistically powered to evaluate prevention of disease in IGRA positive 


populations, with safety and immunogenicity cohorts in IGRA negative populations and people 


living with HIV. Is there any risk foreseen in the current strategies with respect to evidence to 


support a recommendation for use, regardless of IGRA status, assuming efficacy in IGRA negative 


populations would need to be measured in a phase IV post licensure study? Are there any thoughts 


on how this might be approached in efficacy studies for other pipeline candidates? 


3. Is there support for the proposed steps to evaluate asymptomatic TB as a potential efficacy 


endpoint, to aid a future policy recommendation? 
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Immunization, Vaccines and Biologicals 6


Overview of 
the activities
under the TB 
vaccine 
accelerator


Birgitte Giersing, IVB
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There are many complexities to consider in the 
introduction of TB vaccines for adults and 
adolescents


Lessons learned:


TB impacts low- and middle-income 
countries. Many are not Gavi-eligible.


TB incidence and transmission is highest in 
adolescents and adults. Delivery platform?


TB preventative treatment (TPT) and other 
interventions are evolving. How will vaccines fit?


Need to understand the evidence needs for policy 
to avoid a delay in recommendation.


Need strategies to ensure vaccine is available 
and provisions in place for equitable access.


Need to build vaccine acceptance through  
partnership with communities
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Multiple stakeholders at the 
country, regional and global 
level  engaged in TB vaccine 
product development, 
ensuring supply and equitable 
access and preparing for 
uptake


Stakeholder co-ordination
will be key to accelerating
vaccine development and 
implementation


Source: 
WHO Evidence Considerations for Vaccine Policy Development 
for Tuberculosis Vaccines Intended for Adults and Adolescents
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In 2023, WHO DG launched the TB Vaccine 
Accelerator Council
IVB and GTB working together


➢ identify needs for, and types of innovative 
sustainable market and financial solutions


➢ Accelerate TB vaccine development, and rapidly 
manufacture and distribute vaccines equitably 
and at scale, once they are available


➢Develop and expand access to novel effective TB 
vaccines, including through political platforms 
such as the African Union, ASEAN, BRICS, G20, G7 and 
others.
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Status of setting up technical and strategic working groups of the 
Accelerator


Accelerator WG on 
Finance and Access is 


established, and 
engaging with 


countries on financing 
needs and solutions 


WHO technical 
advisory group set 
up, engaging with 


regulators and 
SAGE on policy 


related aspects


Accelerator WG on 
Country readiness, 


advocacy and 
community 


partnership is 
being established. 


Leveraging 
existing WGs and 
networks such as 
the Collaboration 


for TB Vaccine 
Discovery (CTVD)
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Accelerator working group 3 on Finance and Access


• Develop an early understanding of anticipated barriers, bottlenecks, challenges and 
supply-demand dynamics relevant to country financing and access for novel TB vaccines


• Accelerate the identification of financing and access solutions and opportunities to 
incentivize equitable and affordable global access


• Develop a financing and access options framework, outlining mechanisms that enable 
countries to have timely and sustainable access to novel TB vaccines


• Coordinate efforts across governments, partners, financing institutions, private sector, 
and civil society to propose strategic partnerships and financing and access 
mechanisms


Goals


Objective:
To promote timely, equitable and sustainably financed access to affordably priced new TB vaccines
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Eliud Wandwalo


Head, TB, Global Fund to Fight AIDS, TB and Malaria 


(alternate: Grania Brigden, Senior TB Advisor)


Finance and Access Working Group - Members List


Norbert Ndjeka
Chief Director – TB Control and Management, 


National Department of Health


Co-Conveners Permanent members


Lindiwe Mvusi
Director – TB Control and Management, 


National Department of Health


Dominic Hein
Director – Market Shaping, Gavi, the 


Vaccine Alliance


Marion Menozzi-Arnaud
Senior Specialist  – Market Shaping, Gavi, 


the Vaccine Alliance


Tiziana Scarna
Senior Manager – Market shaping, Gavi, 


the Vaccine Alliance


Tara Lavanya Prasad
Team Lead – Vaccine Global Access, 


Immunization, Vaccines and Biologicals 


department, WHO


Matteo Zignol
Unit Head – Prevention, Diagnosis, 


Treatment, Care & Innovation, Global 


Programme on Tuberculosis and Lung 


Health, WHO


Santiago Cornejo


Executive Director, Revolving Fund for Access to Vaccines, 


Pan American Health Organization (alternate: Murat Ozturk, 


Supply Chain Advisor)


 Dinesh Arora


Principal Health Specialist, Asia Development Bank


Cristina Niculesc


Life Science Investment Specialist, EIB (alternate: Valeria 


Iansante, Life Science Specialist)


Nicolas (Nick) Menzies


Associate Professor of Global Health, Harvard TH Chan 


School of Public Health


Richard White


Professor of Infectious Disease Modelling, London 


School of Hygiene and Tropical Medicine


Mike Frick


Co-Director, Tuberculosis project, Treatment Action 


Group


Andrew Jones


Deputy Director, UNICEF Supply Division Vaccine 


Centre(alternate:Kristina Lorensen, Snr contracts 


manager) : 


Guy Pickles


Head of Vaccines, MedAccess (alternate: Gillian Leitch, 


Head, HIV, TB and Antimicrobial Resistance)


Frauke Uekermann


Director, Vaccine Markets, Clinton Health Access 


Initiative (alternate: Verena Damovsky, Clinton Health 


Access Initiative)


 Abebe Genetu Bayih


Ag. Lead Local Manufacturing of Health Commodities, 


Africa Centres for Disease Control and Prevention


Erlina Burhan
Pulmonologist, Head of TB Expert, Coalition Against TB 


Faculty of Medicine, Universitas Indonesia – Persahabatan 


Hospital


Dauda Foday Suma


Principal Industrial/Manufacturing Development 


Officer, Africa Development Bank


Ana Liza Hombrado Duran


Director, Research Institute for Tropical Medicine


Bonanza Perwira Taihitu 


Senior Advisor to Minister of Health, Politics and 


Global Health


Éder Gatti


Director, National Immunization Program


Kristina Lorensen, Senior Contracts Manager
Kristina Lorensen, Senior Contracts Manager


Kristina Lorensen, Senior Contracts ManagerSession4_TB
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Towards a high-level summit to launch financing and access solutions


Ensuring sustainable financing and equitable 


access to novel TB vaccines


13th June 2025 6th November 2025


Side event during the 2025 G20 
Health Working Group Ministerial 
Meeting 


• Launch a shared vision and 
goal for new TB vaccine 
equitable access


• Launch the TB vaccine finance 
and access solutions


• Voluntary declarations of  
specific commitments for 
action


Into 2026…


Global stakeholder 
convening to update 
on F&A WG progress


• The F&A WG and 
partners will move into 
design and 
implementation of 
financing and access  
solutions 
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https://www.who.int/news-room/events/detail/2025/06/13/default-calendar/ensuring-sustainable-financing-and-equitable-access-to-novel-tb-vaccines

https://www.who.int/news-room/events/detail/2025/06/13/default-calendar/ensuring-sustainable-financing-and-equitable-access-to-novel-tb-vaccines
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WHO has developed a Framework that maps out the activities that 
are needed to prepare for vaccine implementation


https://www.who.int/publications/i/ite
m/9789240086593
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Policy to Evidence convening, Indonesia, November 2024: 


New adult and adolescent tuberculosis vaccines and 
Indonesia: policy planning and evidence


New adult and adolescent 
tuberculosis vaccines and 
Indonesia: policy planning 
and evidence, November 
2024 - ScienceDirect


Indonesian policymakers and stakeholders:
• Ministry of Health
• Indonesian TB Expert Committee
• Bappenas Ministry of Planning
• National Agency for Research and Innovation 


(BRIN)
• National Food and Drug Agency (BPOM)
• Indonesian Immunization Technical Advisory 


Group (ITAGI)
Global observers: Gates MRI, Wellcome Trust, 
UNICEF, World Bank, USAID, US CDC, IAVI, CHAI,  
TAG


Recommendations by Availability, Accessibility and 
Acceptability
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https://www.sciencedirect.com/science/article/pii/S0264410X2500787X?via%3Dihub

https://www.sciencedirect.com/science/article/pii/S0264410X2500787X?via%3Dihub

https://www.sciencedirect.com/science/article/pii/S0264410X2500787X?via%3Dihub

https://www.sciencedirect.com/science/article/pii/S0264410X2500787X?via%3Dihub

https://www.sciencedirect.com/science/article/pii/S0264410X2500787X?via%3Dihub

https://www.sciencedirect.com/science/article/pii/S0264410X2500787X?via%3Dihub

https://www.sciencedirect.com/science/article/pii/S0264410X2500787X?via%3Dihub





➢ High risk groups and implementation 
strategies discussed


➢ Evidence gaps and implementation 
research needs identified


➢ Political commitment reaffirmed!


➢ Meeting report in progress


➢ Roadmap for Accelerated 
Implementation of Novel TB Vaccines 
for Adults and Adolescents in South 
Africa - SA MoH and WHO joint 
publication


Policy to Evidence convening, South Africa, July 2025:


Advancing Policy and Decision-Making for TB Vaccine 
Introduction in South Africa: A Preparedness Workshop


Vision: Initiation of nationwide implementation of TB vaccines for adults and adolescents within one year of regulatory 
approval.


Purpose: delineate the milestones, critical activities and key stakeholders to enable rapid national introduction decision-
making and equitable coverage scale up of new TB vaccines for adults and adolescents


Goals Available
Sufficient, sustainable and timely 


supply


Accessible
Equitable, affordable delivery to 


all who could benefit


Acceptable
Aligned with 


expectations of end-
users and recipients


Milestones
Evidence needs and pathways for 
accelerated policy-setting 
defined


Implementation strategy defined, 
based on use cases (i.e., who will 
get the vaccine and where/how)


Public health and socio-
economic value defined 
in the context of TPT, etc.


Demand quantified to inform 
national supply needs


Health systems prepared to 
support implementation strategy


Community leaders 
partnering in vaccine 
implementation


Investment in local 
manufacturing capability and 
capacity for sustainable supply


Financing commitments and 
procurement mechanisms in 
place to ensure supply meets 
demand


Effective 
communication strategy 
established
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Proposed concept for Accelerator Working Group 4 on Country 
Readiness, Advocacy, and Community Partnership
DRAFT will undergo consultation


Vision:   to maximize the public health and socio-economic impact of 
novel, effective TB vaccines through facilitated collaboration within and 
between countries, to inform decision making for accelerated and 
equitable vaccine uptake.  Envisaged 


as a 
Community 
of Practice 
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Overview of the 
TB vaccine 
pipeline, 
timelines and 
key assumptions


Willem Hanekom, AHRI
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Infants and 
children


Adolescents 
and adults


Even 20% efficacy against 
adolescent and adult disease 


would have an impact. 
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Modified from Stop TB Partnership.


Global clinical TB vaccine development pipeline: 
prophylaxis in adolescents and adults.


Phase 1 Phase 2A Phase 2B Phase 3


AdHuAg85A
McMaster Univ, Cansino


AEC/BC02
Anhui Zifei Longcom


MTBVAC
Biofabri, Univ Zaragosa, IAVI


BCG as travel vaccine
HJF


H107e/CAF10b
SSI


BNT164a1 and BNT164b1
BioNTech, Gates Foundation


GamTBvac
Gamaleya, MoH Russia


TB/FLU-05E
Smorodintsev/MOH Russia


ID93/GLA-SE (QTP101)
Quratis, NIH


Immuvac (MIP)
ICMR, Cadila


VPM1002
SII, VPM


M72/AS01E-4
Gates MRI, GSK
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Modified from Stop TB Partnership.


Global clinical TB vaccine development pipeline: 
prophylaxis in adolescents and adults.


Phase 1 Phase 2A Phase 2B Phase 3


AdHuAg85A
McMaster Univ, Cansino


AEC/BC02
Anhui Zifei Longcom


MTBVAC
Biofabri, Univ Zaragosa, IAVI


BCG as travel vaccine
HJF


H107e/CAF10b
SSI


BNT164a1 and BNT164b1
BioNTech, Gates Foundation


GamTBvac
Gamaleya, MoH Russia


TB/FLU-05E
Smorodintsev/MOH Russia


ID93/GLA-SE (QTP101)
Quratis, NIH


Immuvac (MIP)
ICMR, Cadila


VPM1002
SII, VPM


M72/AS01E-4
Gates MRI, GSK


1. Whole cell
2. Adjuvanted subunit
3. Viral vectored
4. mRNA
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Modified from Stop TB Partnership.


Global clinical TB vaccine development pipeline: 
prophylaxis in adolescents and adults.


Phase 1 Phase 2A Phase 2B Phase 3


AdHuAg85A
McMaster Univ, Cansino


AEC/BC02
Anhui Zifei Longcom


MTBVAC
Biofabri, Univ Zaragosa, IAVI


BCG as travel vaccine
HJF


H107e/CAF10b
SSI


BNT164a1 and BNT164b1
BioNTech, Gates Foundation


GamTBvac
Gamaleya, MoH Russia


TB/FLU-05E
Smorodintsev/MOH Russia


ID93/GLA-SE (QTP101)
Quratis, NIH


Immuvac (MIP)
ICMR, Cadila


VPM1002
SII, VPM


M72/AS01E-4
Gates MRI, GSK


1. Most advanced and promising
2. Fast follower
3. Next generation
4. Where are the results?
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Global clinical TB vaccine development: notable recent 
negative results.


POI
• Revaccinating adolescents with BCG does not prevent sustained IGRA conversion.


POR
• Vaccinating patients “cured” with antimycobacterials with H56/IC31 does not prevent recurrent disease.


POR
• Revaccinating adults “cured” with antimycobacterials with VPM1002 does not prevent recurrent disease (unpublished).
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1. Most advanced and promising: M72/AS01E-4.


1. Fusion peptides of Mtb


2. AS01E adjuvant: MPL, QS-21, in liposomes 


The vaccine is in a phase 3 trial in Africa and Southeast Asia.
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Phase 2b: M72/AS01E-4 protects against TB disease in QFT+ adults.


Tait, et al. N Engl J Med 2019: n=3,575.
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M72/AS01E-4 phase 3 trial.


Gates Medical Research Institute.


1. Indication: prevention of active pulmonary TB disease in 
adolescents and adults, 15 years of age and older.
• n=18,000 IGRA+, randomized 1:1 to receive 2 doses of M72 or placebo.


• VE 55%, lower limit of 95% CI 10%, power>90% requires 110 TB disease 
outcomes.


• South Africa, Kenya, Zambia, Malawi, Indonesia, Vietnam.


2. Assessment of safety and immunogenicity in IGRA negative and 
PLWH.


•  n=1,000 each, randomized 1:1 to receive 2 doses of M72 or placebo.


As of April 2025: fully randomised.


Results likely by 2028.
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M72/AS01E-4: potential concerns.


No efficacy results will be available for:
1. People living with well-controlled HIV.


2. IGRA negative people.


3. Many geographies.


No safety or immunogenicity or efficacy results will be available for:
1. People that had TB before.


2. People with undiagnosed and uncontrolled HIV.


3. Many other high-risk populations, e.g., people with diabetes, miners, etc.
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2. Fast follower: MTBVAC.
ç


Carlos Martin and colleagues.


The vaccine is in a phase 2b trial in Africa and a phase 3 trial is planned for India.
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MTBVAC: potential concerns. Neonatal and 
tuberculin 


skin test (TST) 
negative


No TST or 
older
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3. Next generation: H107e/CAF10b.


Woodworth, et al. Nat Comms 2024;15:8959.


The vaccine is in a first-in-humans trial in South Africa.
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3. Next generation: BNT164a1 and BNT164b1.


Wolf et al. React Chem Eng 2024.
BioNTech.


Antigen class: 
associated 
with…


Specific 
proteins 
encoded


“Latent” 
infection


VapB47
Hrp1


Asymptomatic 
TB


RpfA
RpfD


Symptomatic / 
clinical 
TBdisease


ESAT-6
Ag85A
HbhA
M72


The vaccine is in a phase 2a trial in Southern Africa.


Session4_TB


SAGE meeting September 2025







4. Where are the results? VPM1002, or BCGΔureC::hly.


Serum Institute India.


Completed, unpublished efficacy trials:


1. Prevention of recurrence


n=2,000. VPM1002 or placebo once 2 weeks 
after completion of TB Rx.


Presented at TBVI meeting in January 2025: 
VE 25.4%, 95%CI -36.7 to 59.4.


2. Prevention of disease


n=13,000 household contacts of persons 
with TB disease. Two doses of VPM1002 or 
Immuvac or placebo 1 month apart. 
Followed for 36 months.


Session4_TB


SAGE meeting September 2025







The discovery and preclinical space is dynamic.


Advances critical for discovery


Understanding:
1. The bacterium,


2. Protective immunity, 
and
3. Host-pathogen 
interaction.


Better vaccines?


1. Mucosal delivery,
2. Better antigen 
selection, and


3. Improved 
adjuvants/formulation.


Promising, nearly in humans


1. Titan* – mRNA 
vaccine with the most 
rational antigen 
selection to date, and


2. NE-TB** – mucosal 
vaccine that induces 
sterilising protection in 
some NHPs.


*South African Tuberculosis Vaccine Initiative.
**NE: oil in water nano-emulsion. Shabaana Khader, Univ. Chicago.
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Animals: IV BCG results in sterilising protection in the NHP.Session4_TB
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TB and pregnancy consensus process


Kerri Viney, Sabine Verkuijl, Fuad Mirzayev
WHO Global Programme on Tuberculosis & Lung Health


SAGE September 2025
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Consensus process on TB and pregnancy


May 
2022


Oct 2023


Mar 2024


Feb 2025


Aug 2025


Nov 2025


2026


WHA Resolution
75.8


Primer in 
Washington DC


Establishment 
of 5 working


groups


Consensus 
meeting


Consensus 
Statement and 
Call to Action


Dissemination
at Union 


Conference


Online toolkit 
(disease


agnostic and TB 
component)


pregnancy 
research toolkit
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Approaches related to TB vaccine trials


• Develop a comprehensive plan to generate adequate evidence for pregnant and 
lactating women in the R&D of current and new TB vaccine candidates, extending from 
preclinical studies to post-marketing surveillance


• Ensure the systematic collection of safety and immunogenicity data among women 
who become pregnant during clinical trials of investigational TB vaccines


• Include pregnant and lactating women in clinical trials of TB vaccine candidates when 
the available preclinical and clinical data support a favourable risk–benefit profile


• Develop, integrate and strengthen observational research and surveillance platforms 
to assess TB disease epidemiology, safety and effectiveness for pregnant and lactating 
women exposed to new TB vaccines during clinical trials or post-licensure


• Engage global, regional and local stakeholders involved in existing TB prevention and 
general immunization programmes to integrate policies and implementation planning 
among pregnant and lactating women, in anticipation of upcoming approved TB 
vaccines
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Key learnings from 
the TAG 
consultations with 
TB vaccine 
developers


Gavin Churchyard


World Health Organization


23 September 2025


Session4_TB


SAGE meeting September 2025







41


WHO Technical Advisory Group on Evidence for Clinical 
and Policy Considerations for New Tuberculosis Vaccines


• Established January 2025


• Remit: 
• research & development
• policy preparation


• Activities 2025
• Bilateral consultations with TB vaccine 


developers, focusing on most advanced
candidates


• Initiation of conversation with regulators
(high TB-burden countries in Africa)


• Subgroup on asymptomatic tuberculosis


• Plans for 2026
• Expand consultations with regulators
• Asymptomatic tuberculosis
• Innovative / adaptive trial design
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TB epidemiology & implications for TB vaccine trials


• Approximately 25% global population 
has been infected with MTB


• TB disease develops slowly


• Among people living without HIV, the life 
time risk of progressing to disease is 5-
10%


• The highest risk of progressing to TB 
disease is in the first 2 years post 
infection
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TB epidemiology & implications for TB vaccine trials


• Approximately 25% global population 
has been infected with MTB


• TB disease develops slowly


• Among people living without HIV, the life 
time risk of progressing to disease is 5-
10%


• The highest risk of progressing to TB 
disease is in the first 2 years post 
infection


Pai et al. Nature reviews 2016; 2. doi: 10.1038/nrdp.2016.76
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TB epidemiology & implications for TB vaccine trials


• Approximately 25% global population 
has been infected with MTB


• TB disease develops slowly


• Among people living without HIV, the life 
time risk of progressing to disease is 5-
10%


• The highest risk of progressing to TB 
disease is in the first 2 years post 
infection
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Key learnings from consultations with TB vaccine developers 
M72/AS01e MTBVAC BNT164


Vaccine type Protein/adjuvant Live-attenuated MTB mRNA
Efficacy target 55% 50% 80%
No. of Doses 2      (1 month apart) 1 3       (0, 2, 6 months)
Phase 2 trials


Trial phase 2b (completed) 2b (ongoing) 2a (ongoing)
Age range 18-50 years (HIV-ve) 14-45 years (HIV-ve) ≥18 years (HIV+ve & -ve)
Countries RSA, Kenya, Zambia RSA, Kenya, Tanzania RSA, Mozambique


Phase 3 trials
Progress Enrolment completed Planned Planned
Age range 15-44 years (Includes HIV+ves) 12-65 years (TBC) -
Population IGRA+ (& IGRA- for safety and 


immunogenicity)
IGRA+ (& IGRA- for safety and 
immunogenicity)


-


Countries RSA, Indonesia, Kenya, Malawi, 
Zambia


India -


Endpoint: primary Bact +ve sTB TBD Composite (Bact +ve sTB, 
Bact +ve, CXR +ve, aTB)


Endpoint: secondary Bact +ve aTB 
end of follow up
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Key learnings from consultations with TB vaccine developers 
M72/AS01e MTBVAC BNT164


Vaccine type Protein/adjuvant Live-attenuated MTB mRNA
Efficacy target 55% 50% 80%
No. of Doses 2      (1 month apart) 1 3       (0, 2, 6 months)
Phase 2 trials


Trial phase 2b (completed) 2b (ongoing) 2a (ongoing)
Age range 18-50 years (HIV-ve) 14-45 years (HIV-ve) ≥18 years (HIV+ve & -ve)
Countries RSA, Kenya, Zambia RSA, Kenya, Tanzania RSA, Mozambique


Phase 3 trials
Progress Enrolment completed Planned Planned
Age range 15-44 years (Includes HIV+ves) 12-65 years (TBC) -
Population IGRA+ (& IGRA- for safety and 


immunogenicity)
IGRA+ (& IGRA- for safety and 
immunogenicity)


-


Countries RSA, Indonesia, Kenya, Malawi, 
Zambia


India -


Endpoint: primary Bact +ve sTB TBD Composite (Bact +ve sTB, 
Bact +ve, CXR +ve, aTB)


Endpoint: secondary Bact +ve aTB 
end of follow up
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Bact +ve, CXR +ve, aTB)


Endpoint: secondary Bact +ve aTB 
end of follow up
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Key learnings from consultations with TB vaccine developers


• Enrolling


▪ High incidence age groups


▪ In high incidence countries


• Powering the study to show efficacy among people with evidence of Mtb sensitisation (IGRA positives)


• Considering using bacteriologically confirmed asymptomatic TB as part of a secondary or composite 
primary efficacy endpoint with bacteriologically confirmend symptomatic TB


• Due to the slow rate of progression to TB disease, licensure trials require large sample sizes 
and long duration of follow up to demonstrate at least 50% vaccine efficacy and are costly.


• Strategies to reduce the required sample size, duration of follow up, and cost have been 
applied by TB vaccine developers, which include
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Key learnings from consultations with TB vaccine developers
Enrolling high incidence age groups
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Key learnings from consultations with TB vaccine developers
Enrolling high incidence age groups


Justification
• Adolescents and younger adults have the highest TB incidence & are the main source of 


TB transmission
• Adolescents and younger adults are the highest priority target population for TB vaccines
• Enrolling younger adolescents would require a much larger sample size due to the lower TB 


incidence rate
• Enrolling older adults may make the study more generalisable
• Prioritising adolescents and younger adults is consistent with the WHO ECVP for initial 


policy recommendation
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Key learnings from consultations with TB vaccine developers
Enrolling in high incidence countries
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Key learnings from consultations with TB vaccine developers


(*per 100,000 population)


Enrolling in high incidence countries
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Key learnings from consultations with TB vaccine developers
Enrolling in high incidence countries


Under development: 
primarily IGRA positive cohort, with a 
smaller subset of IGRA negative; India
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Key learnings from consultations with TB vaccine developers


Justification
• The sample size, duration of follow up, & costs are reduced by conducting the study in 


high incidence countries


• Including lower incidence countries would make the study more generalisable, but also 
larger, longer, and more costly


• South Africa and India have well established clinical trial infrastructure and strong 
regulatory oversight


• This approach is consistent with the WHO ECVP for initial policy recommendation


Enrolling in high incidence countries
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Key learnings from consultations with TB vaccine developers


(Abubakar, Lancet Infect Dis 2018) 


Powering the study to show efficacy in participants with Mtb sensitisation
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Key learnings from consultations with TB vaccine developers


(Hamada, eClinicalMedicine, 2023)


Powering the study to show efficacy in participants with Mtb sensitisation
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Key learnings from consultations with TB vaccine developers


Justification
• The sample size, duration of follow up, & costs are reduced by powering the study 


to show efficacy in IGRA+ve participants


• To show efficacy in IGRA-ve participants would require a much larger sample size 
and would be longer and more costly


• Collection of safety & immogenicity data on IGRA-ve participants will support a 
non-restricted indication, regardless of IGRA status


• The risk benefit consideration for a policy recommendation should be assessed for 
the entire population


• This approach is consistent with the WHO ECVP


Powering the study to show efficacy in participants with Mtb sensitisation
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Key learnings from consultations with TB vaccine developers
Using bacteriologically confirmed asymptomatic TB as a secondary or part of a 


composite primary endpoint with bacteriologically confirmend symptomatic TB


• Asymptomatic TB (aTB) accounts for half of prevalent TB globally


• Empirical data on the transmissibility of aTB and its post-TB sequelae are limited


• The WHO Preferred Product Characteristics for POD TB vaccines does not consider the 
implications of aTB


• The TB vaccine Roadmap identifies aTB as a research gap 


• Historically, clinical TB (symptomatic, bacteriologically confirmed pulmonary TB) has been 
used as the primary efficacy endpoint as the natural history is well described, and regulators 
consider clinical TB to be infectious and associated with substantial morbidity & mortality


• Regulators typically require efficacy endpoints to be specific, it is therefore likely that only 
microbiologically confirmed aTB would be counted as an efficacy endpoint
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Key learnings from consultations with TB vaccine developers


(Churchyard, Lancet Microbe, 2024)


Using bacteriologically confirmed asymptomatic TB as a secondary or part of a 
composite primary endpoint with bacteriologically confirmed symptomatic TB
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Key learnings from consultations with TB vaccine developers


Phase 2b Phase 2b/3
BioNtech


Phase 3 Phase 2b
M72/ASO1e M72/ASO1e MTBVAC


Using bacetriologically confirmed asymptomatic TB as a secondary or part of a 
composite primary endpoint with bacteriologically confirmend symptomatic TB
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Roadmap for 
evidence 
generation to 
consider including 
bact+ 
asymptomatic TB 
in a composite 
efficacy endpoint


Saskia den Boon, WHO


WHO SAGE meeting


23 September 2025
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Asymptomatic TB: implications for TB vaccine trials


• Vaccine trials use a primary endpoint of symptomatic bacteriologically confirmed TB


• Including aTB as secondary endpoint or as part of a composite endpoint is being
considered by developers


• Limited evidence available to support this approach


• The generation of evidence is therefore required to support including bact+ aTB in a 
composite endpoint


• Including aTB in a composite endpoint requires similar vaccine efficacy for aTB and 
sTB


• This can be evaluated (design 3 – symptom-independent TB screen during & end of follow-
up; testing deferred to end of study) 
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Natural history of tuberculosis disease


Kendall et al Am J Respir Crit Care Med 2021 
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Tuberculosis disease progression & detection


Immunization, Vaccines and Biologicals


Drain et al Clin Microbiol Rev 2018


Asymptomatic TB
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WHO definition of asymptomatic TB 
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Asymptomatic TB accounts for half of prevalent TB globally


Emery et al. eLife 2023;12:e82469


Data from prevalence surveys in 
Africa (red) and Asia (teal).


Median and 95% confidence 
intervals for each study separately
and the median and 95% 
prediction intervals from mixed-
effects meta-analysis across
studies with an associated
measure of heterogeneity (I2).
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Modelling: Including Bact+ aTB could increase endpoints


White et al Lancet Respir Med 2025


Benefits
• In a trial that actively screens for and detects aTB


in real time, bact+ aTB may substantially
contribute to the number of endpoints in a trial 
using a composite endpoint.


• The benefit of using a composite endpoint may be
that it would:
• Require a smaller sample size
• Be faster to implement
• Cost less


Risks
• If we actively screen for, detect and treat aTB, then 


we prevent possible progression to sTB. 


• This approach would compromise our ability to 
show efficacy in preventing sTB.
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What evidence is required to include bact+ aTB in a 
composite primary endpoint?


White et al Lancet Respir Med 2025


Based on a small, anonymous convience
sample of senior regulators and global 
and country vaccine policy makers.


What additional evidence is required?
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What evidence do we have ? 


The available data is very limited and either not on the endpoint of interest (i.e. 
bacteriologically confirmed asymptomatic TB) or is not of high enough quality 
for regulators. However, there is indirect evidence to support this approach.


What evidence is being collected? 
When will we have enough evidence?
How will regulators & policymakers use the evidence?
Hence, development of a roadmap for generating evidence to allow evaluation
of whether we can include aTB as part of a primary composite efficacy
endpoint.
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Is there support for the proposed steps in the roadmap to 
evaluate aTB for inclusion in a composite efficacy endpoint?


TAG consultations


2025 2026 2027 2028


Rapid narrative review to identify evidence on aTB


Survey of ongoing or planned studies


Periodic data reviews


Systematic reviews to fill data gaps


Calls for additional data collection


Data collection and specimens alongside trials & studies to fill data gaps


Gather info on use of new screening and diagnostics tools


Update clinical trial simulation modelling


Regulatory consultations on endpoints


Consultations with policymakers and other stakeholders on endpoints


Possible ethics consultation


Periodic data reviews Periodic data reviews


Activities


TAG activities TAG or other entity activities
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Key discussion items


1. The efficacy outcomes for the most advanced vaccine candidates will likely be 


statistically powered on endpoints predominantly derived from one high burden country 


(for M72/AS01E this will be South Africa; for MTBVAC this will be India). How will the 


available data inform global policy?
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Key discussion items


2. Field efficacy studies are statistically powered to evaluate prevention of disease in 


IGRA positive populations, with safety and immunogenicity cohorts in IGRA negative 


populations and people living with HIV. 


Is there any risk foreseen in the current strategies with respect to evidence to support a 


recommendation for use, regardless of IGRA status, assuming efficacy in IGRA negative 


populations would need to be measured in a phase IV post licensure study? 


Are there any thoughts on how this might be approached in efficacy studies for other pipeline 


candidates? 
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Key discussion items


3. Is there support for the proposed steps to evaluate asymptomatic TB as a potential 


efficacy endpoint, to aid a future policy recommendation? 
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Backup slides 
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Clinical characteristics
Scoping review of scTB (1)


• Not well described 


• Less extensive disease 


• Higher treatment success


• Lower mortality


Comparison of chest computed tomography findings of active and subclinical tuberculosis diseases (2)


1. Teo. Eur Respir Rev. 2024; 2. Min et al. BMC Pulm Med (2020) 20:316
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Post TB lung function 
impairment


(Ross J. Thorax. 2010)


Lung function impairment was less in miners with TB: detected by 
CXR screening, less extensive disease, and smear negative
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Progression from bacteriology negative to positive TB 
disease


(Sossen. Lancet RM. 2023)


Among persons with CXR evidence of TB, negative microbiology, untreated, and with, 


without or unknown symptoms suggestive of TB, 10%/year progressed to bact+ve TB


In 3 studies that included people with non-infectious subclinical TB, the rates of progression 


to bacteriologically positive TB were similar (range 4-12% per year).  
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Treatment prevents progression


Multidrug treatment of patients with radiological TB and negative sputum 
cultures prevents progression to culture positive TB


(Gray. PLOS One, 2023)
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scTB and transmission


Kendall. Am J Respir Crit Care Med, 2021


scTB may contribute substantially to transmission on a population 
level because of its high prevalence and long duration
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Novel Combination Vaccines for 
Endemic Pathogens for Children 
Under 5 Years of Age
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The authors include staff members of the World Health Organization. The authors alone are 
responsible for the views expressed in these materials and they do not necessarily 
represent the decisions, policy or views of the World Health Organization. The mention of 
specific manufacturers and vaccine products in this analysis is for explanatory purposes 
only and does not imply any endorsement or recommendation by the World Health 
Organization. All information presented is based on publicly available sources, unless 
otherwise indicated.
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Session Goal and Agenda 


Project team: 


Birgitte Giersing (WHO)


Mateusz Hasso-Agopsowicz (WHO)


William Hausdorff (PATH)


Farzana Muhib (PATH)


Clint Pecenka (PATH)


Frédéric Debellut (PATH)


Nancy Salts (PATH)


Angela Hwang (Consultant)
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Agenda:


1. Introduction, Mateusz Hasso-Agopsowicz 


(WHO), 5 min


2. The context and problem statement, William 


Hausdorff (PATH), 10 min


3. Methodology, approach and early findings, 


Angela Hwang (PATH consultant), 15 min


4. Next steps, Mateusz Hasso-Agopsowicz 


(WHO), 10 min


5. Discussion, 50 min


Project: WHO and PATH are developing a framework to identify, analyse and prioritise combination vaccines. 


Goal: To obtain SAGE guidance on the analysis, prioritization and policy pathway for novel combination vaccines (for 


discussion).


Hasso-Agopsowicz, Mateusz et al.
eBioMedicine, Volume 110, 105424
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https://www.thelancet.com/journals/ebiom/article/PIIS2352-3964(24)00460-2/fulltext

https://www.thelancet.com/journals/ebiom/article/PIIS2352-3964(24)00460-2/fulltext





Questions for discussion


1. Framework: Do you consider the proposed framework appropriate for identifying novel combination 


vaccines? Which aspects—such as public health need, market opportunity, or vaccine value, would SAGE 


consider to be of greatest relevance to national immunization programmes?


2. Results: Which of the the proposed preliminary combination vaccines could:


• address scheduling bottlenecks and improve uptake of existing vaccines, and


• facilitating the integration of novel vaccines into national immunization schedules?


3. Policy: What is the need for a policy decision on the use and introduction of combination vaccines 


comprising of licensed vaccines, and what role could SAGE play in developing such recommendations? 


3
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Why do we need to 
identify priority 
combination vaccines?
The context and problem statement


William Hausdorff, PATH


4
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Combination vaccines could help broaden and strengthen 
immunization programs, but few are in development 


The potential for new 
vaccines to address major 
public health challenges, 
including AMR, has never 
been greater.


But immunization 
schedules are already
saturated with multiple 
vaccines often administered 


at the same visit.


5


Combination vaccines could 
simplify immunization 
schedules, increase coverage, 
allow introduction of new 
vaccines, and enhance 
efficiency of immunization 
programs.


However – they will likely cost 
more. 


REGULATORY: Evaluate simplifying licensure 
pathways, focusing on the benefit/risk of a 
combination as a whole


POLICY: Articulate public health impact of 
combinations relative to stand-alone components


ECONOMIC: Assess full health impact and economic 
value of combinations


COMMERCIAL: De-risk investment by providing 
clarity on priorities, approval and policy pathways 


Challenges Potential solutions Opportunities


Build on the successful experience with DTP-Hib-HepB-(IPV) and MR combinations 
Hausdorff, William P et al.
The Lancet Global Health, Volume 12, Issue 6, e1059 - e1067
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https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(24)00092-5/fulltext

https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(24)00092-5/fulltext
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Opportunities for informing the use of combination vaccines


6


Global policy recommendation
Implementation considerations for 


countries
Resources to support NITAG 


decision-making
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Considerations for Policy Guidance on Combination Vaccines


Concerns about providing guidance:


• The preferred vaccine presentation will depend on local context, limiting broad recommendations


• Recommending bodies understandably cautious about being perceived as endorsing specific products


Without clear guidance to NITAGs, developers, funders:


• Are uncertain whether public sector values combinations vs. standalones 


• Developers have limited public sector input when considering whether and where to invest in combinations 


• Development currently focused mainly on high-income country markets


• It’s uncertain whether donor-funded LMIC combinations are prioritized by the public sector and attractive to 
developers.
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Question to SAGE: What is the need for a global policy decision on the use and introduction of 
combination vaccines comprising of licensed vaccines, and what role could SAGE play in developing such 
recommendations? 
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Methodology, 
approach and early 
findings


Angela Hwang, PATH consultant
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2-5 years 5-10 years beyond


Regulatory and policy considerations 
for use and introduction


Clinical trials to ensure 
safety and efficacy 


Project goal
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2025 2026


Identify and prioritize novel vaccine 


combinations for children under 5 


that do not increase 


the number of injections


Vaccine 


developers


Regulators and 


policy makers


Country 


decision makers


Goal


To develop a combination vaccine 
priority-setting framework that 
identifies novel vaccine 
combinations likely to be:


• Programmatically compatible


• Technically feasible


• Impactful in the long term


Combination vaccine 
R&D


Market shaping to enable access to novel combination vaccines
and sustain access to essential standalone vaccines


To 
inform
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1. Identify vaccines to 
consider combining 


and apply entry criteria 
to focus on the most 


relevant vaccines


2. Combine vaccines 
pairwise for analysis


3. Identify 
programmatically 


compatible 
combinations


4. Identify 
technically feasible 


combinations


5. Identify the 
combinations with 
greatest potential 


impact and 
sustainability


6. Health 
economics value 
assessment and 


priorities


Staged approach to prioritize combinations
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Vaccines to 
consider 


combining


Hypothetical 
combinations


Program-
compatible


Technically 
feasible


Public Health 
and Market 
Opportunity


Li
ce


n
se


d


In
 D


e
ve


lo
p


m
e


n
t


Value 
assessment


Question to SAGE: Do you consider the proposed framework appropriate for identifying novel 
combination vaccines? Which aspects—such as public health need, market opportunity, or 
vaccine value, would SAGE consider to be of greatest relevance to national immunization 
programmes?
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Engagement and feedback from stakeholders


11


We are collaborating with: 


• A dedicated TAG, reporting to IVB's Product Development Vaccine Advisory Committee (PDVAC) to inform the overall 
approach, technical analyses, and reflect on findings


We are engaging with: 


• Regional Immunization Technical Advisory Groups (RITAGs) and members of the Strategic Priority 7 Working Group (SP7) 
to advise on the programmatic feasibility


• the Immunization And Vaccines Related Implementation Research Advisory Committee (IVIR-AC) to advise on 
identification and application of novel metrics to assess the value of combination vaccines


• SAGE to advise on the overall approach and influence policy


• IFPMA and DCVMN to advise on technical assessments


• Gavi to consider combination vaccines in Gavi’s strategy


• Funders to ensure our findings inform strategic investments for combination vaccines


We will continue checking with these 
stakeholders throughout the project 
and engage new ones, such as 
NITAGs
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Steps 1 and 2: Scope and Hypothetical combinations


Include Exclude


• Licensed for children under 5 OR


• Vaccines in development for 
which Phase 2+ trials that include 
children under 5 have been 
started


AND which are:


• For routine use


• For endemic diseases


• Post-exposure vaccines (e.g. 
rabies)


• Relevant only to High-income 
countries


• Where higher-order combinations 
that are more relevant to low-
and middle-income countries are 
already licensed


• Example: exclude Penta and 
IPV because we are including 
Hexa


12


Future projects may consider 
other populations


1. Scope 2. Hypothetical combinations


For included vaccines: 


1. Conduct pairwise analyses; 
each pair must include a 
licensed vaccine


2. Do not combine two vaccines 
delivered through different 
routes: oral, intranasal, and 
injectable vaccines
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Steps 3 and 4: Programmatic compatibility and technical feasibility


3. Programmatic compatibility criteria


1. Geography: do both diseases occur in the same 
regions?


2. Number and timing of doses: are the schedules 
similar?


3. Ages to protect: can vaccination begin early 
enough to meet WHO recommendations?


4. Programmatic effects: does the combination create 
complications for delivery?


Use a scoring rubric to score compatibility as Very 
high, High, Medium, Low, or Very low


13


4. Technical feasibility criteria


1. Vaccine platforms and manufacturing: are there similarities? Do we 
anticipate manufacturing challenges?


2. Adjuvants: are they similar or compatible?


3. Physical and biochemical properties: are presentation and ingredients 
similar?


4. Routes of administration: can they be delivered by the same route?


5. Stability and storage: can they be stored under the same conditions?


Use a scoring rubric to score compatibility as Very likely combinable within 
two years, five years, or Not likely combinable within five years


Timeframes refer to when Phase 1 trials of the novel combinations could 
plausibly begin
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Preliminary results: Programmatically compatible, technically feasible 
combinations (licensed + in development)
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REDACTED


Analysis is in progress
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Preliminary results: Programmatically compatible, technically feasible 
combinations (licensed + licensed)
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REDACTED


Analysis is in progress
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Step 5: Public health and market opportunities (in progress) 


Abbreviations: AMR – Antimicrobial resistance


In progress: currently defining what factors to assess 


2. Public Health Opportunities 


2.1 Benefits from 
preventing 


diseases, AMR, etc


2.2 Benefits for 
immunization 


systems


1. Market Opportunities 


1.1 Does the 
combination have 
potential for high 


or medium market 
value, or for Gavi 


support?


1.2 How could the 
strengths and 
challenges of 


different 
combinations 


affect their market 
opportunities?​


Analysis under 
review
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Market potential


1.1 Does the 
combination have 
potential for high 


or medium market 
value, or for Gavi 


support?


Goal: to understand the market potential of the novel combination vaccines


Approach:  


1. Consider the potential market value and potential for Gavi interest in individual vaccines, drawing 
on the 2024 MI4A Public Vaccine Purchase Dataset, current Gavi policies, and Gavi Vaccine 
Investment Strategy decisions


2. Score each combination according to this rubric:


3. Drop Low Potential combinations from further analysis


Low Potential Medium Potential High Potential


Both vaccines have 
Low value and 


at least 1 is unlikely to 
receive Gavi support


Both vaccines have 
Low value and 


potential for Gavi 
support


At least 1 vaccine has 
Medium value


At least 1 vaccine has 
High value
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https://www.who.int/publications/m/item/interim-2024-mi4a-public-vaccine-purchase-dataset





Market potential results: Emerging opportunities
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REDACTED


Analysis is in progress
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Emerging opportunities, cluster view
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Question to SAGE:: Which of the the proposed preliminary combination vaccines could:


• address scheduling bottlenecks and improve uptake of existing vaccines, and


• facilitating the integration of novel vaccines into national immunization schedules?


REDACTED


Analysis is in progress
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Next steps 


Mateusz Hasso-Agopsowicz, WHO
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Next: Conclude analysis of public health and market opportunities


Abbreviations: AMR – Antimicrobial resistance


In progress: currently defining what factors to assess 


2. Public Health Opportunities 


2.1 Benefits from 
preventing 


diseases, AMR, etc


2.2 Benefits for 
immunization 


systems


1. Market Opportunities 


1.1 Does the 
combination have 
potential for high 


or medium market 
value, or for Gavi 


support?


1.2 How could the 
strengths and 
challenges of 


different 
combinations 


affect their market 
opportunities?​


Analysis under 
review


This analysis will be another opportunity to consult with country, regional and 
global stakeholders. We anticipate completing all analyses in Q3 2026
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1. Identify vaccines to 
consider combining 


and apply entry criteria 
to focus on the most 


relevant vaccines


2. Combine vaccines 
pairwise for analysis


3. Identify 
programmatically 


compatible 
combinations


4. Identify 
technically feasible 


combinations


5. Identify the 
combinations with 
greatest potential 


impact and 
sustainability


6. Health 
economics value 
assessment and 


priorities


166 vaccines screened,
56 included


774 combinations 
evaluated


173 programmatically 
compatible


78 technically feasible a 35 emerging 
opportunities, 


analysis ongoing


Staged approach to prioritize combinations
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Vaccines to 
consider 


combining


Hypothetical 
combinations


Program-
compatible


Technically 
feasible


Public Health 
and Market 
Opportunity


Li
ce


n
se


d


In
 D


e
ve


lo
p


m
e


n
t


Value 
assessment


a. These totals will continue to grow because additional analysis is underway to incorporate expert advice
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• Problem statement: Combination vaccines offer health and 


economic benefits (risks) beyond standalone vaccines; 


many are not captured in health economic analyses.


• Objective: Identify, prioritize and utilize key value drivers 


and metrics to more fully assess the impact and economic 


value of combination vaccines.


• End goal: Enhance information available to vaccine 


developers, international agencies, national governments, 


funders, vaccine economists, and modelers.
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Value analysis of combination vaccines
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Steps to understand the value of combination vaccines
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Identified a long list of benefits and risks of combination vaccines from literature.


Added benefits and risks identified by project team, colleagues and other experts through consultations.


Linked each benefit to their respective value drivers and metrics.


Prioritized value drivers and metrics that resonate for country decision-makers, are quantifiable, and have 
the potential to substantially change the value of a combination vaccine.


Developed a “checklist” of consensus benefits, value drivers, and metrics that analysts should consider 
when evaluating combination vaccines.


Conduct economic evaluation of select combination vaccines using priority metrics.
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Partial snapshot of the Checklist


REDACTED


Analysis is in progress


Session5_Combination vaccines


SAGE meeting September 2025







Interpreting the checklist, examples of metric classification
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REDACTED


Analysis is in progress
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Questions for discussion


1. Framework: Do you consider the proposed framework appropriate for identifying novel combination 


vaccines? Which aspects—such as public health need, market opportunity, or vaccine value, would SAGE 


consider to be of greatest relevance to national immunization programmes?


2. Results: Which of the the proposed preliminary combination vaccines could:


• address scheduling bottlenecks and improve uptake of existing vaccines, and


• facilitating the integration of novel vaccines into national immunization schedules?


3. Policy: What is the need for a policy decision on the use and introduction of combination vaccines 


comprising of licensed vaccines, and what role could SAGE play in developing such recommendations? 
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Polio Session Overview


 Update from the Global Polio Eradication Initiative.  J. AHMED


 Update on bOPV Cessation Planning, O. MACH


 Fractional Sabin IPV; O. MACH 


 Guidance for countries introducing wP-Hexa in RIs regarding bOPV; O. MACH


 Options for nOPV2 use outside of strict outbreak response, A. BANDYOPADHYAY


 Report from the SAGE Polio Working Group including update on nOPV development 
and proposed recommendations. S. MADHI
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Items for endorsement/recommendation


1. Statement on bOPV Cessation planning


2. Recommendation on use of fractional Sabin IPV (fIPV)


3. Guidance for countries introducing wP-Hexa in RIs 
regarding bOPV


4. Recommendation on use of nOPV2 outside of strict 
outbreak response campaigns
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Global Polio Eradication Update
SAGE


1
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42nd meeting of the Emergency Committee  
held in Jun 2025, concluded that the risk of 
international spread of poliovirus continues to 
constitute a PHEIC


Next meeting planned in Oct 2025
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2031+2030202920282027202620252024202320222021


WPV1 certification
End 2027


Goal 1


cVDPV2 Elimination 
certification
End 2029


Goal 2


Polio Eradication Strategy extension to 2022-2029
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Strategic imperative
Staying the course toward eradication – a defining moment for GPEI


• GPEI faces a unique confluence of opportunity and challenge:
• Clear technical pathways for WPV1 and cVDPV2 interruption exist
• But access, financing, and delivery mechanisms - along with national health systems -


are under pressure


• Eradication remains feasible, but only with programmatic and operational shifts and 
decisive prioritization – we will outline these in the GPEI Action Plan (GAP)


3


$0M


$200M


$400M


$600M


$800M


$1.000M


$1.200M


$1.400M


2022 2023 2024 2025 2026 2027 2028 2029


Confirmed Funds Budget Projection Operational Budget MYB Budget


2025 –2027 funding is significantly lower than the financial requirements set out for the Strategy's MYB 


The GPEI Action Plan (GAP) is a 
comprehensive document 
outlining key programmatic and 
operational adjustments to the 
programme and eradication 
timeline.


The Action Plan complements the 
GPEI Strategy and Extension by 
translating both into concrete 
actions tailored to the current 
epidemiological, geopolitical and 
financial realities.


Gap to MYB
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GPEI Strategy Committee directional guidance


Recognizes there is a window of opportunity to finish WPV1 in the next 6-12 months.
Ending WPV1 in Afghanistan and Pakistan is the most cost-efficient way to protect all 
countries against WPV1.


Remains fully committed to ending all forms of poliomyelitis. Ending cVDPV2 transmission is 
a key step in polio eradication and the SC recognizes that inadequate funding and/or 
vaccines have contributed to the extended timelines for goal 2. Under current 
circumstances, the most efficient use of resources will be to aim for phased elimination of 
type 2.


Remains fully committed to ending all forms of poliomyelitis. Ending cVDPV2 transmission is a 
key step in polio eradication and the SC recognizes that inadequate funding and/or vaccines 
have contributed to the extended timelines for Goal 2. Under current circumstances, the most 
efficient use of resources will be to aim for phased elimination of type 2.


In the context of these challenges, the Strategy Committee:
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Goal 1: Maximizing impact to achieve eradication in the Endemics
 Plan to maximise impact in 2025 and reach interruption in South KP, Karachi, Quetta Bloc/South Region of Afgh in H2 2026


Review of Afghanistan programme and 
identification of programmatic and 


operational shifts


Review of Pakistan programme and 
identification of programmatic and 


operational shifts


• TAG January & June 2025 included review 
of programme operations in Afghanistan, 
and 2-4-6 strategy in Pakistan


• Preliminary cost efficiencies identified 
through Front-Line Worker review 
(Pakistan) and SC visits to both countries in 
May 2025


• Ongoing work related to WS1/2 on the 
2026 budget


• Further discussions and decision-making 
anticipated in different forums through 
June / July 2025


Operational 
shifts outlined 


in GAP 
+ 


sub-national 
geography 


plans
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Goal 2: Operational shifts to close cVDPV outbreaks and prevent future outbreaks


 Modelling assessment to inform development of Phased Approach for Goal 2
 Assessment of potential impact for different use cases for vaccine administration (nOPV2, bOPV, fIPV)
 Costs projections for existing / potential cVDPV1&3 outbreaks
 Identification of key operational barriers (including vaccine hesitancy) to interruption and proposed mitigation actions in most important 


sub-national geographies


• Inform development of the Phased Approach to close 
cVDPV2 outbreaks in most efficient way in context of 
limited resources 


• Modelling group analyzing epidemiological impact of 
proposals


• Key input to resource allocation decisions


Modelling two approaches to achieving 
Goal 2: “Turn off the tap” and “Clear 
the map”


Overcoming key operational barriers 
to interruption through effective 
implementation of targeted sub-


national plans


• Operational barriers being identified through dialogue 
with country + GPEI teams 


• Mitigation plans being developed for key geographies 
area by area building off existing understanding


• Clear timebound milestones will be set to ensure 
accountability


Operational 
shifts outlined 


in GAP 
+ 


sub-national 
geography 


plans
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RI: Fostering greater GPEI-Gavi-EPI collaboration to vaccinate more children


 GPEI & Gavi Joint Board endorsed the proposal for enhanced collaboration and requested a joint workplan from the partnerships


9


Priority collaboration area Anticipated impact


Extend targeting and 
coverage of other essential 
vaccines including IPV/Hexa


Improved targeting of polio and other RI antigens: Polio information and expertise enables targeted outreach 
to zero-dose (ZD) children


Improved coverage RI antigens including polio vaccines: Increased and maintained high immunity prevents 
future cases of paralytic polio in areas with continued transmission and reduces the burden of all VPDs on 
underserved communities


More systematic integration of GPEI- and Gavi-financed SIAs: Co-delivery of multiple vaccines and other health 
interventions improves service efficiency, reach and uptake, reducing missed opportunities to vaccinate children


More systematic outreach in the post-campaign period: Targeted RI strengthening activities build off success of 
Big Catch-Up, maintain population immunity to poliovirus in the post-campaign period, and extend reach of RI 
services to ZD children


Implement a more 
systematic and 
comprehensive approach to 
integration during and 
outside of campaigns 


Countries and sub-national areas with persistent polio outbreaks and zero-dose children; Fragile & Humanitarian settings


Improved coordination and planning between Gavi, GPEI, and EPI teams at the global, regional, and country levels: Joint polio-EPI 
workplans at all levels; Clear accountabilities and measurement framework to track progress


Improved commitment and accountability for shared goals: Country-level incentives; Annual reporting to leadership


Geographic Focus


Enabling 
Environment


Stronger GPEI-Gavi collaboration is a key enabler for the phased approach to Goal 2. National and subnational plans (WS4/7) 
will identify where improved RI performance is essential for interruption. These areas and opportunities for integrated 
campaigns will be reflected in the GPEI-Gavi joint workplan.
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The final action plan will combine workstream inputs with the aim of achieving stronger, 
cost-effective delivery of the 2022 – 2029 Eradication Strategy


GPEI Action Plan


National / sub-
national geography 


plans


2025 – 2027 budget scenarios


Phased approach to Goal 2
Endemics operational shifts


GPEI – Gavi enhanced collaboration


Key workstream inputs Anticipated outcome


Stronger implementation of the 2022 
– 2029 Eradication Strategy, adapted 
to the current environment, enabling:


o Eradication of WPV1
o Phased elimination of cVDPV2


+ narrative on impact of shifts on enabling 
functions (e.g. surveillance, vaccine supply) and 


other critical programmatic areas (e.g
preparing for a polio-free world)


Sub-national geography plans


The plan is expected to be endorsed by the 
Polio Oversight Board on 21 September, 
with implementation in critical 
areas beginning immediately
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GAP V1 – content summary
What is included


• Purpose and framing of the GAP document


• Financial and operational context


• Summary of tactical shifts implemented for Goal 1 and 
2 under 2024 strategy extension


• Summary of Goal 1 challenges and planned 
programmatic adjustments in 26, incl. risks and trade-
offs


• Summary of Goal 2 challenges and description of 
phased approach, incl. risks and trade-offs


• Financial response 


• Integration


• First draft of EPI annex 


• First draft of Sub-national Plans


Key outstanding areas


1. Special interventions


2. Gender


3. Financial response – efficiencies / reductions


4. Further detail on Pakistan plan


5. Clarity on 2026 activities in sub-national plans.


6. Accountability & performance management
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Goal 1 Update: Continued WPV1 transmission, driven by core-reservoirs
Global WPV1 isolates1


10-Mar to 09-Sep-24 10-Sep-24 to 09-Mar-25 10-Mar to 09-Sep-25


Global WPV1 AFP cases, environmental samples, and others• In 2025: 28 WPV1 cases reported, 4 in
AFG and 24 in PAK


• In 2024: 99 WPV1 cases, 25 in AFG, 74
in PAK


• Surge in WPV1 detections from
wastewater samples since Sep. 2023


1includes viruses detected from AFP (onset date) and environmental surveillance (collection date) Data as of 09 Sep. 2025
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Pakistan; Focus on Polio Priority Zones
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Situation in South KP; Pakistan


• 14K children left due to security/boycott (Black
Pockets)


• LQAS pass rate below 80% in consecutive SIAs


Green UCs Challenges (159 UCs, Target 0.7 M) 


• 24K missed children reported in last campaign due to
security/boycott


• Lack of access for monitoring prevents the program
from assessing SIAs effectiveness


COMVI UCs Challenges (80 UCs, Target 0.2 M) 


• No polio campaign conducted leaving children fully
vulnerable


• Cluster of high-risk Black UCs along the Bannu &
North Waziristan borders, creating a critical
vulnerability for the program.


Black UCs Challenges (26 UCs, Target 0.1 M) 
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Afghanistan; Strategic Approach to maximize reach 
through site-to-site Campaigns


• Maximizing PUSH – Placing vaccination service as close to beneficiaries as possible, and
enabling programme to quantify and track missed children


• Maximizing PULL – Interventions to get the beneficiaries to access vaccination sites
without a door knock


• Advocacy – Improving the ownership of the programme at all levels and targeted
messaging to improve the programme


• EPI – Providing operational support to EPI programme in strategic geographies
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Afghanistan; SIAs Modality and Quality
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Goal 2 Update (cVDPV2): Progress in Southern AFR & DRC;
Lake Chad Basin & Horn of Africa driving cVDPV2 transmission


Global cVDPV2 isolates1 10-Mar to 09-Sep-24 10-Sep-24 to 09-Mar-25 10-Mar to 09-Sep-25


1includes viruses detected from AFP (onset date) and environmental surveillance (collection date)


Global cVDPV2 AFP cases, environmental samples, and others• Overall downward trend since 2022


• In 2025: Total of 136 cVDPV2 cases


o 102 from the African Region (9 countries)


o Rest from EMR; (1 Djibouti, 1 Somalia, 2 Sudan, 29
Yemen) and WPR; (1 Papua New Guinea)


• In 2024: 448 cVDPV2 cases


• cVDPV2 detections from wastewater samples from multiple
countries of European Region
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2025 - Implemented & Planned 
Outbreak Response SIAs
Month Countries On hold or delayed this 


week


January DRC, Nigeria


February Cote d'Ivoire, Ethiopia, Ghana, Guinea, Kenya, OPT, Somalia, 
South Sudan, Zimbabwe


March No campaigns planned


April Cameroon, CAR, Chad, Djibouti, DRC, Kenya, Nigeria, OPT OPT


May Cameroon, Cote d'Ivoire, Djibouti, DRC, Ethiopia, Guinea, 
Niger, Somalia


June Angola, Benin, Burkina Faso, CAR, Chad, DRC, Mozambique, 
Niger, Nigeria, Somalia


July Angola, Benin, DRC, Mozambique, Somalia, Yemen


August Cameroon, Chad, DRC, Nigeria, Papua New Guinea


September Algeria, Angola, Burkina Faso, Djibouti, Papua New Guinea, 
Somalia, South Sudan, Sudan, Yemen Algeria


October Algeria, Burkina Faso, Djibouti, Ethiopia, Nigeria, Somalia, 
Sudan Algeria


November Algeria, DRC, Ethiopia, Nigeria, Somalia


December No campaigns planned Note: Papua New Guinea not included in these maps, see slides below for geographical depiction
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Overall Declining cVDPV1; New Outbreaks in Djibouti and Israel, 
based on ES detections


Global cVDPV1 isolates1 10-Mar to 09-Sep-24 10-Sep-24 to 09-Mar-25 10-Mar to 09-Sep-25


1includes viruses detected from AFP (onset date) and environmental surveillance (collection date)


Global cVDPV1 AFP cases, environmental samples, and others In 2025:
 1 cVDPV1 case in DRC
 New cVDPV1 outbreaks detected in


Djibouti (9 +ve ES) and in Israel (10 +ve
ES)


 11 cVDPV1 cases were reported in 2024, and
134 in 2023


 cVDPV1 outbreak closed in Madagascar


(data as of 09 Sep)
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Poliovirus Type 1 Overview, Africa Region
Reported between 2023 - 2025


Focus: Polio Type 1 Last updated: 09.04.2025
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cVDPV1 & cVDPV2 Detection in the European Region, from exclusively 
IPV using countries, 2024-2025


• Finland; One ES detection related to the NIE-ZAS-1 (Last detection: 19 November
2024)


• Germany; Multiple detections (n=37) through ES related to the NIE-ZAS-1 - from
seven States (Last detection: 28 July 2025)


• Poland; Three detections from wastewater samples, Warsaw (October 2024 &
January 2025) and Rzeszów City (December 2024)


• UK; Seven detections through ES (Five in November, one in December 2024 and one
in January 2025) – District London, Southeast England, Yorkshire and Humber


• Spain; One detection from wastewater sample - Catalonia, Barcelona District
(September 2024)


• Israel; cVDPV2 detections in wastewater samples (One linked to NIE-ZAS-1 and one
linked to SUD-RED-1 with collections on 29 January and 11 February 2025
respectively). cVDPV1 detections in wastewater samples (n=10) related to a new
emergence (ISR-JER-1) (Last detection: 09 July 2025)


• The majority of positive samples are genetically linked to Zamfara emergence of
Nigeria which is currently circulating in broader West African


cVDPV1
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cVDPV2
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cVDPV3; Globally Low transmission levels, 
Ongoing Detection in Guinea and new detection in Cameroon and Chad


Global cVDPV3 isolates1 10-Mar to 09-Sep-24 10-Sep-24 to 09-Mar-25 10-Mar to 09-Sep-25


1includes viruses detected from AFP (onset date) and environmental surveillance (collection date)


Global cVDPV3 AFP cases, environmental samples, and others


 4 cVDPV3 cases in 2024 (all in 
Guinea), compared to none in 2023. 
Three +ve ES in French Guiana


 5 cVDPV3 cases reported in 2025: 1 
in Cameroon, 2 in Chad and 2 in 
Guinea (09 Sep)
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GPEI Action Plan Development Process


GAP process 
initiated


Sept 7: POB pre-read 
submission


Sep 21: POB 
Meeting


July 14 – 17: GPEI 
Independent 
Monitoring Board 
meeting 


GPEI Strategy Committee (SC) 
meeting May 6-7: Direction 
setting


April May June July August September


Aug 25: GPEI 
Finance and 
Accountability 
Committee


May 28-30: Technical meeting 
on Goal 2 Phased Approach


June 30 – July 3: POB visit to 
Afghanistan and Pakistan 


Action Plan content development


Aug 29: V2 draft 
of Action Plan 
document


June 2 - 7: SC country missions: 
Goal 1 efficiencies AFG & PAK


Document development


Meeting / mission


June 24 – 26: PAK/AFG Technical 
Advisory Groups


Stakeholder consultations


Action Plan document drafting


July 18: SC Review


Decisions needed: 
Endorsement of plan


Deliverables: 
- Final plan
- Final sub-national 


geography plans
- Executive 


Summary
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Summary
• WPV1


• Core Reservoirs in Pakistan & Afghanistan are driving the WPV1 
transmission. East Region of Afghanistan maintaining high quality


• Efforts are directed towards addressing challenges in the reservoirs


• cVDPV2
• Progress in Southern Africa


• Persistent cVDPV2 transmission in Lake Chad basin, especially Nigeria 
as well as in HoA


• Strategic imperatives for success
• Making the programme work efficiently and deliver under a changing 


geopolitical paradigm


• All hands on deck for WPV1; maximizing support for Afghanistan and 
Pakistan


• Overcoming challenges in Lake Chad Basin and the Horn of Africa


• Increase efficient use of available resources, diversify funding sources 
and advocate for long-term donor commitments


What should success look like by end of 
the low season in 2026
• Substantial progress in Afghanistan 


and Pakistan


• Substantial progress in ending cVDPV 
transmission in the Lake Chad Basin, 
West Africa, Horn of Africa


• All active cVDPV1 outbreaks closed; 
continued vigilance against type 1 and 
type 3 outbreaks


• Outbreaks in Madagascar, DRC and 
many other Central, Southern and 
Eastern Africa countries closed
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Update on bOPV Cessation Planning
SAGE, September 24, 2025


1
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Objectives of this session:


• To update SAGE on the progress of planning for bOPV cessation


• To request guidance/support from SAGE on next steps for implementation of the plan, 


particularly in terms of resource mobilization advocacy
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Withdrawal of bOPV from routine immunization


Two pathways:


1. Globally Synchronized bOPV cessation


2. Individual countries/regions transitioning to IPV-only RI schedules 
ahead of synchronized bOPV cessation based on risk assessment 
framework endorsed by SAGE in March 2025
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• bOPV Cessation is a globally synchronized withdrawal of 
bOPV from routine immunization (all countries will become IPV-
only using countries); under current projections, anticipated 
in 2030.


• WHY? Because to achieve global polio eradication, poliovirus 
must be removed from populations everywhere, including the 
Sabin viruses contained in the oral poliovirus vaccine (OPV).


• The bOPV Cessation Team (BOCeT) was created by GPEI’s 
Strategic Committee in Jan 2023 to coordinate planning for 
bOPV cessation


- PHASE I – Policy Development (completed)
- PHASE II – Implementation planning and execution
- PHASE III – Post-cessation outbreak detection and 


response preparedness


Background: bOPV Cessation
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Where we are: phase I completed


SAGE endorsed in October 2024 the bOPV 
Cessation Policy framework


• Guiding Principles
• Triggers (non-negotiable conditions)
• Enablers of Success


SAGE endorsed in March 2025 plans for pre-
cessation SIAs 
• Tiering of countries
• Estimations of number and size of campaigns 


for each country 


bOPV Cessation Planning:
SAGE reviewed and approved the proposed 


methodology for risk assessment and noted that 
approximately 1.7 billion doses of bOPV will be 
needed for pre-cessation vaccination campaigns 


in 46 countries. It endorsed the use of this 
estimate for bOPV supply planning purposes 
and noted the need to initiate communications 


with vaccine manufacturers as soon as possible.
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PHASE II Implementation planning - Update


1. Communication and consultation with WHO/Unicef regions initiated


• Regions concur with the plan and provided expert feedback


2. Planning for vaccine supply: 
• pcSIAs: Unicef SD initiated communication with bOPV manufacturers on supply needs 


for pcSIAs
• Advocating to secure resources


- SC in July 2025: understands the need for early resources to ensure bOPV cessation 
planning and implementation, however no commitments in terms of resources has 
been settled.


- Seeking guidance from SAGE to advocate for resource mobilization 


3. Planning/monitoring to meet Triggers and Enablers of Success


4. Development of contingency options
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Plan for pre-cessation 
SIA implementation


• Timeline: pcSIAs to start in 2028 
(assuming bOPV cessation in 
2030) 


• 46 Countries to benefit from 
pcSIAs based on modeling


• Estimated requirements range 
from 2 SNID to >4 NIDs


• Target age group varies by country 
from a minimum of <5 and 
maximum of <13 years of age


bOPV CessationSession6_Polio


SAGE meeting September 2025


DRAFT







Conclusion


• bOPV cessation from RI is being planned as a globally synchronised event, dependent on several
‘Triggers’ and GPEI milestones.


• Timeline for implementation estimates cessation in 2030, after achieving all triggers.
• Likely to change because triggers not achieved


• BoCET has completed several steps of bOPV cessation planning
• Developed policy framework (Guiding Principles, Triggers and Enablers)
• Estimated doses, budget, and timeline for pre-cessation SIAs
• Provided signal to manufacturers on bOPV needs for pre-cessation SIA


• Next steps include to
• Monitor achievement of triggers and preparation of enablers
• Support planning at regional and country level for achieving bOPV cessation
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Request from SAGE 


• There is strong commitment from SC to move forward with bOPV cessation planning and
implementation, but no commitment on resourcing and no clarity on governance


• Statement from the SAGE advocating for necessary resources for bOPV cessation planning
and implementation would be useful to gain further commitment from GPEI and donors
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30th SAGE Polio WG meeting
Item 1 :


bOPV Cessation Planning


 SAGE WG reviewed bOPV cessation plans linked to 
completion of goals 1 and 2 of the GPEI, including 
certification of WPV1 eradication and cVDPV2 elimination, 
respectively. 


 Acknowledging the increasing funding constraints, SAGE 
WG strongly recommends necessary resources to 
achieve these goals and bOPV cessation governance, 
coordination, and implementation should be committed. 
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Fractional Sabin based IPV – a new option for consideration
SAGE, September 24, 2025
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Problem statement


2


• fIPV with Salk-based IPV has been used in the program for >10 years (with SAGE’s 
endorsement):


• In RI in 6 countries (i.d.)


• For outbreak response (in endemics and in cVDPV2 outbreak countries) 
administered in campaigns


• With new data on fsIPV we seek endorsement to include fsIPV as a tool for RI and 
outbreak response expanding programmatic options
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Context and why this is important


3


• In 2021, SAGE recommended that WHO-prequalified FULL DOSE Sabin-based IPV 
may be used interchangeably with traditional Salk-based IPV, both in routine 
immunization and in campaign settings 


• As a result of the 2021 SAGE recommendation, sIPV is currently used in RI in >40 
countries, mostly as stand-alone (except for Japan where it is used in a combo 
vaccine)


• sIPV is safer to produce (no wild poliovirus) and cheaper than traditional IPV 


• Countries currently using fIPV in RI or those considering fIPV for outbreak response 
must use traditional salk-based IPV which limits their choice of available IPV products
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Centers for Disease Control and Prevention
Center for Global Health


Immunogenicity of intramuscular Sabin inactivated poliovirus vaccine (sIPV) and


non-inferiority of intradermal fractional sIPV


icddr,b (formerly the International Center for Diarrhoeal Disease Research, Bangladesh), 
Dhaka, Bangladesh; PI: Dr. K Zaman


Centers for Disease Control and Prevention, Atlanta, USA


1
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Study Design


4
IMBCAMS = Institute of Medical Biology Chinese Academy of Medical Sciences, Kunming; BIBP = Beijing Bio institute Biological Products; DU = D-Antigen Units


• Open-label, randomized, phase IV clinical trial assessing immunogenicity of two Sabin IPV formulations
• IMBCAMS containing 30-32-45 DU for types 1, 2 and 3
• BIBP containing 15-45-45 DU for types 1, 2, and 3


• Participants enrolled at 6 weeks of age and followed to 10 months of age
• Sample collection before and 4 weeks after each dose.


• Two study clinics in Dhaka, Bangladesh: Mirpur and Mohakhali Baseline serology
measurement


Arm Manufacturer Sample 
Size


Enrollment 
Target


6
weeks


14
weeks


18
Weeks


9
months


10
months


A IMBCAMS 275 306 Enrollment ●sIPV ● ●sIPV ●


B IMBCAMS 275 306 Enrollment ●f-sIPV ● ●f-sIPV ●


C BIBP 275 306 Enrollment ●sIPV ● ●sIPV ●


D BIBP 275 306 Enrollment ●f-sIPV ● ●f-sIPV ●


Total 1100 1224
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To assess if two doses of fractional intradermal sIPV are non-inferior to two full 
doses of intramuscular sIPV given at 14 weeks and 9 months of age


Response measured at 10 months of age. Non-inferiority was assessed by comparing the lower bound of a 90% CI to the non-inferiority margin (-6%).


• IMBCAMS: Non-inferiority of fractional sIPV observed for types 1 and 2, but 
not for type 3.
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Response measured at 10 months of age . Non-inferiority was assessed by comparing the lower bound of a 90% CI to the non-inferiority margin (-6%).
12


• BIBP: Non-inferiority of fractional sIPV observed for types 1 and 2, but not 
for type 3.


To assess if two doses of fractional intradermal sIPV are non-inferior to two full 
doses of intramuscular sIPV given at 14 weeks and 9 months of age
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Comparison of immunogenicity of fIPV and fsIPV from previous studies:
fIPV and sIPV failed P3 non-inferiority when comparing 2-dose full and 
fractional seroconversion


Author, yr pub Country, yr implemented Route Schedule
Sample 


age N Seroconversion p value
Type 1 Type 2 Type 3


Resik 20 Cuba, 17-18 ID 4, 8 mo 9 mo 28 89% 93% 82% Sample too small
IM 4, 8 mo 9 mo 26 100% 100% 100%


Bandyopad hyay 21 DR & Panama, 17-18 ID 10, 14 wk 18 wk 161 83% 84% 73% failed NI for P3
IM 10, 14 wk 18 wk 180 96% 88% 94%


Bandyopad hyay 21 DR & Panama, 17-18 ID 14, 36 wk 10 mo 194 96% 98% 85% failed NI for P3
IM 14, 36 wk 10 mo 154 99% 99% 97%


Saleem 21 Pakistan, 17-18 ID
14 wk, 9 


mo 10 mo 89 NA 99% NA


IM
14 wk, 9 


mo 10 mo 81 100%
CDC- Bangladesh, 20- ID 14, 36 wk 10 mo 287 100% 100% 93% failed NI for P3


icddr,b 22 IM 14, 36 wk 10 mo 285 100% 100% 98%


CDC- Bangladesh, 20- ID
14 wk, 9 


mo 10 mo 290 100% 100% 90% failed NI for P3


icddr,b 22 IM
14 wk, 9 


mo 10 mo 282 100% 100% 98%
8
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Conclusions


• Demonstrated high immunogenicity of two full doses of sIPV administered at 
14 weeks and 9 months of age


• Equivalent to that observed with Salk IPV
• Two fractional doses of fsIPV with this schedule elicited an immune response


in
>= 90% of participants to all serotypes,


• Achieved lower antibody titers and failed non-inferiority for type 3 
compared with full doses


• No unusual safety signals observed
• Historical comparison with Salk based fIPV shows similar immunogenicity 


27
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Ask to SAGE
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• SAGE to consider issuing recommendation that will authorize 
fsIPV use in RI and outbreak response interchangeably with Salk 
fIPV (similar to an existing recommendation for full dose sIPV)
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30th SAGE Polio WG meeting
Item 2:


Fractional sIPV
 SAGE WG reviewed new fsIPV immunogenicity and safety data 


 Based on these results, two doses of fsIPV can be used in RI (for BIBP and 
IMBCAMs sIPV products) with WHO-recommended schedules for fIPV with at 
least a 4-month interval between doses. 


 The SAGE WG assessed historical data on fractional Salk IPV demonstrating 
comparable one and two-dose immunogenicity between fractional Sabin and 
Salk IPV. SAGE WG recommended that Sabin fIPV may be used as an 
option for countries considering fIPV in routine or outbreak response 
immunizations. 
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Use of bOPV in RI together with wP-Hexa vaccine
SAGE September 24, 2025
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Problem statement


2


• wP-Hexa is being progressively introduced to replace stand-alone IPV vaccines in OPV-
using countries


• Several countries have expressed uncertainty around whether the introduction of a 3-
dose wP-Hexa schedule necessitates changes to the bOPV RI schedule


• A bOPV schedule with less than 3 doses, when given concurrently or sequentially with 
IPV, has the potential to optimize financial and programmatic resources while achieving 
and sustaining high immunogenicity, however, the decisions to reduce bOPV doses in RI 
must remain independent of wP-Hexa introduction
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Proposed SAGE communication to support 
country-level decision making


3


• Any changes to the bOPV schedule must follow a risk assessment aligned with GPEI 
and WHO guidance


• Suggested SAGE statement: “Countries introducing wP-Hexa should continue using 
bOPV without change in number of doses or schedule until further guidance is 
available”
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30th SAGE Polio WG meeting
Item 3:


wP-Hexa + bOPV Routine Immunization Schedule


 bOPV-using countries introducing wP-Hexavalent vaccine 
into RI should continue using bOPV without change in 
the number of doses or schedule until further guidance 
is available including an assessment of readiness for a 
safe transition to an IPV-only schedule as per previous 
SAGE recommendation on risk assessment framework for 
countries considering move to IPV only RI schedule. 
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nOPV2: Expanded Use
Dr. Ananda S. Bandyopadhyay, Dr. Ondrej Mach
Polio Session, SAGE 
September 24, 2025
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Seek concurrence of SAGE to support countries to 
expand nOPV2 use to interrupt cVDPV2s in 
geographies with persistent transmission


Objective


nOPV2, Somalia 2023
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Problem statement and proposed solution


3


• Current Standard Operating Procedures focus on outbreak response campaigns 
(SIAs) with nOPV2 and are effective in stopping the outbreaks in most 
geographies.


o But, declining population mucosal immunity against polio type 2 
necessitates use of nOPV2 beyond the conventional mode of SIA delivery
to interrupt outbreaks and prevent spread in areas with persistent, 
endemic-like transmission of cVDPV2 exist (Northern Nigeria, DRC, 
Somalia, Yemen, others).


• Data shows that nOPV2 substantially reduced risk of VAPP and cVDPV seeding.


o But, proper nOPV2 use policy (i.e. no singleton SIAs, interval max 4 weeks 
between rounds) is necessary to further minimize emergence risks


• We are proposing options for expanded use of nOPV2 in areas of persistent 
cVDPV2 transmission to accelerate elimination of cVDPV2
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Challenges with nOPV2 use beyond conventional approach of SIA delivery 


4


• Communication challenge regarding perception that “Switch” is being 
reversed


• Need to properly define how long nOPV2 expanded use would last and how 
to remove nOPV2 from expanded use once the goal is reached


• Inability to achieve uniformly high coverage with nOPV2 expanded use in 
the same areas where SIA quality is poor


• Perceived and factual regulatory and supply issues with use of nOPV2 
beyond traditional SIA approach
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nOPV2 impact: substantially reduced risk of VAPP and cVDPV generation, but 
adaptive use policy necessary to further minimize seeding risk


5


• Safety surveillance: VAPP risk 95-99% lower with nOPV2 than Sabin 
OPV


• ES and AFP surveillance with whole genome sequencing: cVDPV2 
emergence risk is approximately 77% (75%–79%) lower following 
nOPV2 use than Sabin OPV2 in Africa 1


• Preliminary analysis on the emergence reproductive number
of nOPV2 (0.7) suggests more outbreaks stopped than seeded; 
compared with Sabin OPV2 (1.4)


• Reducing risk factors through adaptive use policy. ‘Singleton’ 
campaigns identified as major risk factor for new emergence, with 
approximately 4 times higher risk of seeding than campaigns in a 
series 2


• Following 2023 SAGE recommendation to avoid inter-
campaign intervals >4 weeks, encouraging decrease in the 
percent of nOPV2 first-round SIAs which are ‘singleton’ 
campaigns from 47% in 2022 to 22% in 2023 and 2024


• 1. Updated results, based on methods here: Peak CM et al. Monitoring the Risk of Type-2 Circulating Vaccine-Derived Poliovirus Emergence During Roll-Out of Type-2 Novel Oral Polio Vaccine. Vaccines. 2024. 
https://doi.org/10.3390/vaccines12121308


• 2. 'Singleton' campaigns defined as those with no SIA within +/- 8 weeks. Updated results based on methods here: Gray EJ et al. The Origins and Risk Factors for Serotype-2 Vaccine-Derived Poliovirus Emergences in Africa During 2016-2019. J Infect 
Dis. 2023. https://doi.org/10.1093/infdis/jiad004


Number of nOPV2 
emergences to-date 
~77% lower than 
expected based on 
Sabin2 use in AFRO
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nOPV2 SIAs effective at stopping outbreaks in most instances, but 
trend of persistent transmission in certain areas 


6


• Nearly 75% of all cVDPV2 outbreaks 
interrupted after 2-3 nOPV2 SIAs


• Persistent transmission in limited 
geographies:
• Northern Nigeria has had persistent 


breakthrough transmission - additional 
approaches to reach missed populations are 
necessary


• Other geographies exhibit persistent 
transmission in inaccessible populations, such 
as South-Central Somalia and Northern Yemen


1. Voorman A et al, Impact of Supplementary Immunization Activities using Novel Oral Polio Vaccine Type 2 during a Large outbreak of Circulating Vaccine-Derived Poliovirus in Nigeria, J Infect Dis. 15 March 2024.229(3): 805–812, https://doi.org/10.1093/infdis/jiad222; 
2. Cooper LV et al. Effectiveness of poliovirus vaccines against circulating vaccine-derived type 2 poliomyelitis in Nigeria between 2017 and 2022: a case-control study. Lancet Infect Dis. 2024 Apr;24(4):427-436. doi: 10.1016/S1473-3099(23)00688-6. Epub 2024 Jan 18. 
PMID: 38246190.
3. Cooper LV et al. Global Impact of Mass Vaccination Campaigns on Circulating Type 2 Vaccine-Derived Poliovirus Outbreaks: An Interrupted Time-Series Analysis. J Infect Dis. 2025 Feb 20;231(2):e446-e455. doi: 10.1093/infdis/jiae614. PMID: 39873524; PMCID: 
PMC11841638.
4. Kurji FD et al. Novel Oral Polio Vaccine Type 2 Use for Polio Outbreak Response: A Global Effort for a Global Health Emergency. Pathogens. 2024.


nOPV2 SIA 
(mostly SNIDs)
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Persistent transmission, Core Reservoirs, High-risk Areas (as of Sept 2025)


• Persistent Transmission*: cVDPV outbreaks are considered persistent if longer than six months
• Core Reservoirs*: Any Admin 1 or clearly defined contiguous geographic zone of not more than six Admin 1s with 


persistent local transmission for at least 8 quarters
• High risk subnational area (HRSA)*: Admin 1 either within the same country or in neighboring countries surrounding 


core reservoirs in high-risk countries with ongoing transmission of at least 3 quarters 


*Definition currently under review as part of process to update Outbreak Response Standard Operating Procedures, to be completed December 2025


Core reservoirs – Type 2
1. Tamanghasset, Algeria
2. N’djamena, Chad


• Core reservoir: N’Djamena
• HRSAs: Chari Baguirmi, Guera


3. Abidjan, Côte d’Ivoire
• Core reservoirs: Abidjan 1, Abidjan 2


4. Northern Nigeria
• Core reservoir (Nigeria): Borno, Jigawa, Kano, Katsina, 


Kebbi, Sokoto, Zamfara
• HRSA (Nigeria): Bauchi, Gombe, Kaduna, Yobe
• HRSA (Niger): Diffa, Maradi, Niarney, Tahoua, Zinder


5. Bay, Somalia
6. Northern Yemen


• Core reservoirs: Al Hudaidah, Sansa City


HRSAs – Type 2
1. Angola: Benguela
2. Chad (4x): Chari Baguirmi, Guera, Logone Oriental, Ouaddai
3. DRC: Tanganyika, Tshopo
4. Djibouti: Djibouti
5. Ethiopia (3x): Amhara, Gambella, Oromiya, Somali
6. Niger (5x): Diffa, Maradi, Niarney, Taboua, Zinder
7. Nigeria (4x): Bauchi, Gombe, Kaduna, Yobe
8. Occupied Palestinian Territories: Gaza Strip
9. Senegal: Dakar
10. South Sudan: Central Equatoria
11. Southern Yemen: Aden
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Limitations of current approaches to outbreak response
In specific contexts, current SIA approach (3-7 days of SIAs, limited scope, with inter-campaign delays) may not be sufficient


A flexible approach to SIA delivery might result in reaching more 
children where fixed-schedule campaigns may have limited reach. 
Examples: Nigeria, Chad, DRC


Potential to reach children living near international borders, high-
risk communities, and hard-to-reach areas, where vaccines might 
be delivered through outreach services or nomadic health teams. 
Examples: Somalia, Sudan, Nigeria


Availability of nOPV2 for continuous or opportunistic use could help 
close immunity gaps where campaigns have long intervals in 
between giving rise to high population susceptibility. Examples: 
relevant in all areas of persistent transmission


Areas of poor 
campaign performance


Areas of 
conflict/insecurity


Vulnerability of new 
birth cohorts, under 
vaccinated groups


Examples


Each of the above options would expand and supplement (and not replace) the SIA approach to outbreak response. 
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Modeling estimates highlight the value of layering on expanded use of nOPV2 in areas of 
persistent transmission


Mean Monthly Cases by Epidemiologic Block and Planned Activities, within IDM cVDPV2 Regression Model framework. OBR = standard Outbreak Response. Planned = 
Pre-planned nOPV2 campaigns. CA = "Continuous administration," i.e., opportunistic use when infants present to health facilities


Graphic courtesy Arie Voorman (GF), GAP analysis for GPEI


• Outbreak response (OBR) alone is 
not sufficient to stop 
transmission in key areas of 
concern


• Adding on pre-planned 
campaigns helps to reduce 
burden in some areas, but West 
Africa remains a challenging 
geography


• Layering on continuous 
administration (CA) of 
nOPV2 appear to reduce  case 
burden and transmission in these 
difficult geographies
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nOPV2 label: broad, permissive use for outbreak 
response


4. CLINICAL PARTICULARS
4.1 Therapeutic indications
Novel Oral Poliomyelitis Vaccine Type 2 (nOPV2) is indicated 
for active immunization in all age groups for emergency use 
in response to outbreaks caused by Type 2 poliomyelitis 
virus when and where it is required by the Global Polio 
Eradication Initiative (GPEI) or WHO.


BioFarma and BioE vials of nOPV2


• Expanded use of nOPV2 is expected not to necessitate
label change as the current label covers a broad scope
of activities for which nOPV2 can be used in a range of
campaign, inter-campaign & outreach contexts.


• Alignment with policymakers and program leadership
key for implementation.
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Countries are implementing a range of outbreak response strategies: 
using nOPV2 to better address persistent transmission


• Standard nOPV2 campaign rounds/SIAs conducted 
• Geographically defined by campaign strategy 
• Pre-planned/synchronized campaigns, e.g. Lake Chad Basin, Horn of 


Africa


• Access children who may not be reached through other approaches, 
for example migratory communities or those at national borders, e.g. 
Somalia transit point vaccination


• Tailored approaches for hard-to-reach communities and/or areas 
with low coverage and cVDPV2 circulation


• Can be separated in time from planned NIDs/sNIDs
• DRC integrated polio and measles vaccination, Periodic 


Intensification of Routine Immunization (PIRI) campaigns in hard-to-
reach areas


Planned campaigns


Special sub-populations


Distinct strategies
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Considerations for implementation of expanded use of nOPV2


• Context-specific continuous use of the 
vaccine in areas of persistent 
transmission, based on feasibility 
assessment with region and country


• Focused on access to highest risk 
groups


• Number of doses and age group: 
dependent on the circulation 
dynamics: prioritizing vaccination of 
newborns/young infants to receive 
at least 2 doses of nOPV2


• Maintenance of sensitive surveillance to 
monitor trends


Note: over time we will also be evaluating any need for broader and longer-term use of nOPV2 outside of outbreak response, such as in routine 
immunization programs at a national, sub-regional, or regional scale; decision to introduce would consider epidemiological scenarios, cessation 
timelines, and potential strategic shifts, among other factors. No decision has been taken to move forward with introduction of nOPV2 into routine 
use and we will return to SAGE as the assessment of this approach progresses.


Session6_Polio


SAGE meeting September 2025


DRAFT







13


Supply implications


• Initial analyses indicate sufficient capacity across manufacturers to meet 
demand for expanded use in the core reservoirs and high-risk 
subnational areas (anticipated annual demand for expanded use = 19-
23mds/year in 2026-2031)


• This analysis includes the assumption of two doses of nOPV2 
administered across these birth cohorts and accounts for wastage


• Biological E, an existing supplier for 50-dose nOPV2, is prequalified for 
20-dose nOPV2


• Bio Farma, another existing supplier for 50-dose nOPV2, is pursuing 
prequalification for 20-dose nOPV2


• There are vial size tradeoff considerations that will require additional 
discussion and alignment across GPEI
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Summary
• Nearly 10 years from the time of the Switch, persistent circulation in certain geographies indicate the 


need for consideration of use of type 2 OPV outside of traditional SIA approach to enhance 
population mucosal immunity and interrupt chains of transmission


• nOPV2 use in SIAs has reduced the risk of VDPV emergence and VAPP compared to experience with 
Sabin OPV2 and has interrupted outbreaks in most settings 


• Further expansion of nOPV2 use to supplement SIA strategies in geographies with persistent 
transmission should help in bridging type 2 mucosal immunity gap and stop outbreaks


• Maintaining sensitive surveillance, f-IPV use in outbreak response where feasible and strengthening 
routine immunization delivery of two/more doses of IPV need to continue to achieve the goal of 
cVDPV2 eradication


14


Session6_Polio


SAGE meeting September 2025


DRAFT







15


Request to SAGE


Seek concurrence of SAGE to support 
countries to expand nOPV2 use to
interrupt cVDPV2s in geographies with 
persistent transmission


nOPV2, Somalia 2023
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cVDPV2 by emergence in 2024-2025


Data in WHO HQ as of 15 Jul. 2025


Countries
41


Emergences
34
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Global, post switch cVDPV2 timeline 2016-2025 


Data in WHO HQ as of 15 Jul. 2025


Countries
61


Emergences
120
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cVDPV2 emergences in 2023-2025


Data in WHO HQ as of 15 Jul. 2025


Sabin OPV2-Origin emergences Novel OPV2-Origin emergences


Countries
23


Emergences
29


Countries
40


Emergences
17


AFP cases
643


AFP cases
143


* 
* 
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Global, post switch cVDPV2 trend between 2016-2025


Da
ta


 in
 W
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 H


Q
 a


s o
f 1


5 
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l. 
20


25


Year 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 Total
AFP 2 96 71 363 1’077 671 688 395 312 79 3’754
Environmental 5 3 64 194 537 496 338 351 274 87 2’349
Contact 2 44 28 83 199 313 80 75 58 13 895
Community 14 7 52 79 32 30 52 20 9 295
Healthy 4 40 41 7 1 4 7 14 3 121
Total 9 161 210 733 1’899 1’513 1’140 880 678 191 7’414
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Data as of 20 Aug 2023


Global cVDPV2 cases 
(pre and post OPV2 
withdrawal)


01 Jan 2010 –
30 April 2016


Pre-OPV2 
withdrawal


01 May 2016 –
25 Aug 2023


Post-OPV2 
withdrawal


cVDPV2 cases: 318
Countries: 15


cVDPV2 cases: 3129
Countries: 41


• Between Jan 2010-30 Apr 2016, 
there were 318 cVDPV2 cases 
reported from 15 countries.


• Since OPV2 withdrawal, there 
have been 3129 cVDPV2 cases 
(~10-fold increase) from 41 
countries.


OPV2 withdrawal 
was intended to 
reduce cVDPV2 


case burden. 
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• Demand estimates for targeted introduction of nOPV2 into 
routine schedules in the 19 states of Northern Nigeria* 
include the following assumptions:


• A two-dose schedule
• A 20-dose vial presentation


• The current two manufacturers, Bio E and Bio Farma, have 
sufficient capacity to meet this demand in addition to planned 
outbreak response demand** without increasing their 
capacity


• Bio E is prequalified for a 20-dose vial presentation but does 
not currently manufacture this presentation


• Additional assessments are underway to determine timelines 
to potential procurement and use of a 20-dose presentation


Targeted Routine Demand Estimates, Mds
2027 2028 2029 2030


Northern  
Nigeria, Mds 11 9 9 9


**Planned outbreak response demand from VSG’s procurement scenarios approved in the current GPEI MYB 


*Northern Nigeria is defined by the following states in this analysis: Benue, Kogi, Kwara, Nasarawa, Niger, and Plateau (North Central); Adamawa, Bauchi, Borno, Gombe, Taraba, and Yobe 
(North East); Jigawa, Kaduna, Kano, Katsina, Kebbi, Sokoto, and Zamfara (North West)
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Trajectory of nOPV2-derived vs. Sabin-derived emergences


• Once seeded, the trajectory of nOPV2-derived emergences appear to be comparable to Sabin OPV2, as expected given the loss of stabilizing edits


• Trend of paralytic burden: 3 of 31 (10%) of nOPV2-derived emergences have ≥10 AFP cases, vs 31 of 90 (34%) Sabin-derived cVDPV2 emergences


• Caveat: 9 nOPV2-derived emergences and 3 Sabin-derived cVDPV2 emergences with <10 AFP cases report at least one virus within 6 months 
(“Active”)


• Pattern of spread risk: 9 of 31 (29%) of nOPV2-derived emergences spread internationally, vs 30 of 90 (30%) Sabin-derived cVDPV2 emergences


• Factors affecting trajectory include population immunity and campaign size (both generally higher for nOPV2 than mOPV2), among other factors


nOPV2 Active nOPV2 Inactive Sabin2 Active Sabin2 Inactive


Number of cVDPV2 cases per emergence Number of cVDPV2 ES detections per emergence Number of affected provinces per emergence
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• We can define the emergence reproductive
number as the average number of 'secondary'
emergences seeded throughout the response to
an 'index' emergence group


• Conceptually analogous to the case reproductive
number (R)


• To estimate the emergence reproductive number:


1. Link 'secondary' emergences to SIAs:


o Estimate the probability that an
emergence was seeded by a given
preceding SIA, considering factors
including the temporal and geographic
distance between the SIA and emergence


2. Link SIAs to 'index' emergence:


o Identify which SIAs were conducted in
response to a given 'index' emergence


• Preliminary analysis in collaboration with
Imperial College London; ongoing work to
account for censoring (incomplete observation
of active emergences) and emergences with
responses with both nOPV2 and mOPV2
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nOPV2 birth dose study design


17 September 2025 27


6-week 10-week


Group A nOPV2 IPV IPV


Group B nOPV2 IPV IPV


Group C Placebo IPV IPV


Proposed Study Design Objective
The primary objective of the 
study is to assess type-2 
intestinal mucosal immunity 
provided by a birth dose of 
nOPV2 followed by a full 
course of IPV, as defined by:


1) resistance to challenge
with vaccine virus


2) stool neutralizing
antibodies


Single 
dose


Two 
doses


nOPV2 challenge


IPV/nOPV2


IPV/Placebo


14-week 18-week 22-week


nOPV2 challenge


nOPV2 challenge


IPV/Placebo bOPV catch-up


bOPV catch-up


bOPV catch-up


Control


Proposed site: Bangladesh, enrolling approximately 740 newborns starting late 2025


Data availability: anticipated ~Q3 2027


Primary Objective – Stool PV, type-2 shedding
Secondary Objectives – Stool / Humoral PV type-2 immunogenicity; Safety
Exploratory Objectives – Additional measures of mucosal immunogenicity; Post-birth dose shedding


Concomitant administration: Subjects will receive the following concomitantly at week 6, week 10 & week 14:
• Rotavirus vaccine
• Hexavalent vaccine: diphtheria, tetanus, whole-cell pertussis, hepatitis B, Haemophilus influenzae type


b and IPV (DTwP-HB-Hib-IPV)
• Pneumococcal conjugate vaccine (PCV-10)
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o In areas with recent SIAs, the largest benefit is for those chronically missed by SIAs who may be better
reached through intentional effort with an alternate delivery modality.


o However, reaching those with previous immunity importantly boosts short-lived mucosal immunity and
carries less emergence risk as those individuals will also shed less virus for a shorter period


o Maintaining immunity can slow the decline in population immunity, which thereby reduces the
emergence risks of subsequent nOPV2 use (including SIAs)


Considerations on overlap between SIA and expanded use coverage
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Additional approaches are under consideration to respond to outbreaks in 
areas of persistent transmission 


Examples of continuous or 
opportunistic use


• Range of supplemental interventions such as integrated service
delivery or mobile and outreach platforms


• Based at health care centers, well-baby clinic-based delivery to
provide polio vaccinations when children present for care


• Planned Nigeria in-between round activities (IBRAs): focused
efforts to identify missed children, collaborate across
government partners, support for state planning and
implementation, and delivery of integrated health services
including RI and polio vaccination and PHC services


• Additional potential approaches: targeted usage alongside
routine immunization, nutrition centers, WASH services, cross-
border posts, IDP camps


Illustrative example from Nigeria planned IBRA


The delivery channel should match the context
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nOPV2 Expanded Use: Outbreak Interruption and Risk Reduction


• The primary concern is stopping the spread of existing lineages, while also minimizing subsequent emergence risk
o Expanded nOPV2 use could strengthen the likelihood of interrupting transmission by improving population mucosal


immunity and providing countries an outbreak response tool to be implemented alongside existing strategies such as SIAs
o Continuous administration of nOPV2 can address the issue of decline in immunity after SIAs, thereby reducing the risk of


spread and risk of emergence from subsequent nOPV2 use (including SIAs)


• Emergence risk from SIA and RI modalities is difficult to disambiguate. Factors include:
o emergence risk is lower where immunity is estimated to be higher;
o factors that are difficult to measure and account for, such as population connectivity to low-immunity destinations; and
o impact of scale of target population versus each dose.


• Total emergence risk from nOPV2 expanded use depends on implementation details, and must consider both:
o total doses used (which may be much smaller than an SIA); and
o per-dose risk (which depends in part on the immunity in that population, which has been elevated by recent SIAs though


evidently gaps remain). In areas with nOPV2 interventions, high population immunity preceding or closely following the
expanded use of nOPV2 should reduce risk (e.g, through SIA 'bookends' on either side of expanded use)


[1] Gray EJ, et al. 2023. Journal of Infectious Diseases
[2] Blake I, et al. Presentation to BOCeT. 7 November 2024
[3] Cooper LV, et al. 2024 Lancet Infectious Diseases
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Malaria vaccines: 
Assessment of a 3-dose 
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Introduction to the session


Hanna Nohynek, Chair of the Strategic 
Advisory Group of Experts (SAGE) on 
Immunization


Dyann Wirth, Chair of the Malaria Policy 
Advisory Group (MPAG)
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Objectives


1. To present SAGE and MPAG with the latest evidence on effectiveness, safety and 
impact, and programmatic considerations, of a 3-dose compared to the currently 
recommended 4-dose malaria vaccination schedule in perennial (year-round) malaria 
transmission settings, and the proposed recommendations of the SAGE/MPAG 
Working Group on Malaria Vaccines. 


2. The SAGE and MPAG are asked to address the following questions:  


• Is a 3-dose malaria vaccine schedule safe and effective? 


• In areas of perennial malaria transmission (including low transmission), should a 
3-dose malaria vaccine schedule be considered as an alternative to a 4-dose 
schedule in some contexts?


Joint SAGE/MPAG session on malaria vaccines 3 vs 4 dose schedule, Sept 2025 3
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Agenda


Joint SAGE/MPAG session on malaria vaccines 3 vs 4 dose schedule, Sept 2025 4


Opening and welcome Hanna Nohynek, SAGE; Dyann Wirth, MPAG


Topic introduction and background: 3-dose as alternative to 
currently recommended 4-dose malaria vaccination schedule


Mary Hamel, WHO


RTS,S/AS01 case-control study results Ari Fogelson, LSHTM


Modelled public health impact and cost effectiveness
Andrew Shattock, The Kids Australia
Lucy Okell, Imperial College London 


Programmatic considerations Rose Jalang’o, Kenya Ministry of Health


BREAK


SAGE/MPAG Working Group (WG) on Malaria 
Vaccines’ assessment and proposed recommendations 


Peter Smith & Eusebio Macete, Working Group


Discussion and formulation of recommendations SAGE/MPAG members


Closing of plenary session


Closed session starting 17.15 CET SAGE/MPAG members
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SAGE/MPAG Working Group on 
Malaria Vaccines members 


Peter Smith, United Kingdom (Chair)


Eusébio Macete, Mozambique (Co-Chair)


Nick Andrews, United Kingdom


Graham Brown, Australia


S. Patrick Kachur, United States of America


Corine Karema, Rwanda
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Kim Mulholland, Australia


Kathleen Neuzil, United States of America


Kwando Odei Antwi-Agyei, Ghana


Faith Osier, Kenya and the United Kingdom


Regina Rabinovich, United States of America 
and Spain


Esperança Sevene, Mozambique 


Laurence Slutsker, United States of America
SAGE/MPAG working group on malaria vaccines


SAGE member


SAGE member


MPAG member
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Session 1: Topic 
introduction and 
background


Mary Hamel, WHO
Malaria Vaccines Team Lead


Credit: WHO/F.Combrink
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Malaria remains a primary cause of childhood morbidity and mortality, 
particularly in Africa
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In 2023: 


263 million cases


597,000 deaths


>432,000 child deaths in Africa


Major cause of pediatric hospitalization and 
death 


Progress is further threatened with changes in 
global health funding: Disruptions to PMI alone 
may result in 105,000 additional deaths in 20251


~94% in 
African 
Region


Estimated malaria deaths globally and in the WHO African Region, 2000-2023
Source: WMR 2024


Source: World Malaria Report 2024; 
1 Malaria Atlas Project. (n.d.). PMI 2025 project resources. 
https://malariaatlas.org/project-resources/pmi-2025/ 
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Severe malaria and mortality
• Age pattern of malaria disease differs with transmission intensity


• Peak outcomes shift to younger children in higher transmission 
areas


• In areas of perennial moderate or high transmission, most malaria 
diagnosed deaths are under the age of 2 years


• Vaccine that provides protection in first years of life can be 
impactful


• Cerebral malaria, with high associated mortality and long term 
sequalae, occurs at a later age than other forms of severe malaria


• Median age hospitalization for:


• Severe malaria anemia: 17 months (IQR 10,29)


• Cerebral malaria: 29 months (IQR 18,47)*


• May be of importance when considering 4th dose – which aims 
to increase and prolong vaccine efficacy (VE) beyond the 2nd 
year of life


• Prevention is key; high associated mortality: 


• Case fatality rate (CFR) hospitalized severe malaria 14%; up to 
21% or more if not hospitalized**


• CFR cerebral malaria 15-40%; Estimated ~100% without 
treatment***
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Age-pattern  of P. falciparum malaria in perennial 
moderate or high transmission areas, by age, 


transmission intensity (TI)*


*Roca-Feltrer, Mal J, 2010
**Thwing, BMC PH, 2011
***Johnson, ASTMH, 2022; Taylor, Ann NY Acad Sci, 2015
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WHO recommendation: malaria vaccines


WHO recommends the use of malaria vaccines for the prevention 
of P. falciparum malaria in children living in malaria endemic 
areas, prioritizing areas of moderate and high transmission


• 4-dose schedule from around 5 months of age1


• A 5th dose, given one year after dose 4, may be provided where 
malaria risk remains high 


• Malaria vaccines should be provided as part of a  comprehensive 
malaria control strategy
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1 Countries may choose to give the first vaccine dose earlier than 5 
months of age on the basis of operational considerations, to increase 
coverage or impact. 


Source: https://www.who.int/teams/immunization-
vaccines-and-biologicals/policies/position-papers/malaria


Malaria vaccines: WHO position paper
(May 2024 update) 


RTS,S/AS01 R21/Matrix-M
Recommended: since October 2021
WHO PQ: since July 2022


Recommended: since October 2023
WHO PQ: since December 2023


Two safe and effective vaccines
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Status of malaria vaccine roll-out 
As of 24 Sept 2025


• 23 countries introduced1 (4 nationally, 19 sub-nationally)
• Malawi, Ghana, Kenya, Cameroon, Burkina Faso, Liberia, Benin, 


Sierra Leone, Côte d'Ivoire, South Sudan, Mozambique, Central 
African Republic, Niger, Chad, Democratic Republic of the Congo, 
Sudan, Nigeria, Burundi, Uganda, Mali, Guinea, Togo, Ethiopia


• Additional introductions and scale up in 2025 and 2026 


• More than 47 million doses delivered by UNICEF2 for a cumulative 
annual target population of >10 million children …rapidly increasing. 
Supply sufficient to meet demand.


• But, limited geographic reach due to funding constraints: Gavi 
support limited to a maximum of 85% vaccine volume for target 
population in moderate and high transmission areas. Risk of further 
cuts due to funding gap for 2026-2030 strategy period


• Market shaping ongoing: GSK and Bharat Biotech commit to 
progressive RTS,S/AS01 price reductions to < US$5/dose by 2028.3 SII 
to reduce R21/Matrix-M price (depending on volumes procured)


Introduced nationally
Introduced sub-nationally


Approved for introduction, 
not yet introduced


23
Countries 
introduced
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Sources: 
1 WHO Malaria Vaccine Introduction Dashboard (24 Sep 2025) 
2 UNICEF Immunization Market Dashboard + doses delivered during MVIP
3 GSK press release (25 Jun 2025)


Session7_Malaria


SAGE meeting September 2025


DRAFT



https://app.powerbi.com/view?r=eyJrIjoiZmZjN2RkOGYtYzM4NS00MWYxLThhYmMtYzg3YjMwYjU2ZDA4IiwidCI6ImY2MTBjMGI3LWJkMjQtNGIzOS04MTBiLTNkYzI4MGFmYjU5MCIsImMiOjh9

https://www.unicef.org/supply/immunization-market-dashboard

https://www.gsk.com/en-gb/media/press-releases/price-of-world-s-first-malaria-vaccine-rts-s-for-children-in-endemic-countries-to-be-reduced/





WHO guidance allows for flexibility in vaccine schedule
Schedules chosen among countries implementing malaria vaccines


22/23 countries 
providing 4-dose age-
based schedule, 1 
country (Mali) 
providing 5-dose hybrid 
schedule


Dose 1-3: Between 5 
and 9 months of age


Dose 4: mostly in 
second year of life (2YL) 
& aligned with existing 
visit (e.g. measles 2nd 
dose, MenA) at 15, 16 
or 18 months of age.
Efforts in place to 
strengthen 2YL  
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Source: WHO Malaria Vaccine Introduction Dashboard
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Introduction: 
Available evidence on 3 versus 4 
doses of RTS,S/AS01 and 
R21/Matrix-M malaria vaccines


Credit: WHO/F.Combrink
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Clinical 
Malaria*


RTS,S/AS01 
VE (95% CI)


12M f-up 51% (48,55)


18M f-up 46% (42,50)


~48M f-up**
3-dose


26% (21,31)


~48M f-up**
4-dose


39% (34,43)
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• VE wanes over time


• Dose-4 increases vaccine 
efficacy and prolongs 
protection against clinical* 
and severe malaria


• In 3-dose group, VE against 
severe malaria lost, potentially 
due to rebound**


• A 4th dose prevents this 
rebound


Vaccine efficacy (VE) with 3 or 4 doses RTS,S/AS01, by follow-up time
5-17 month (M) age group; Phase 3 clinical trial 2009 - 2014


Severe 
Malaria


RTS,S/AS01 
VE (95% CI)


12M f-up 45% (24,60)


18M f-up 38% (18,53)


~48M f-up**
3-dose


-2% (-31,20)


~48M f-up**
4-dose


32% (9,48)


*Clinical malaria includes uncomplicated and severe malaria
**SE = Study end, median 48 months follow-up
Source: Lancet, 2015. RTS,S Trials Partnership


*Clinical malaria = uncomplicated and severe malaria
**A period of increased malaria risk after time-limited protection 
from malaria, relative to individuals of the same age from the 
same population who did not receive the intervention. 
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Impact against clinical or severe malaria, 3 or 4 doses RTS,S/AS01, 5-17M 
age group, median 48 months follow-up, Phase 3 trial 2009-2014 
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Cases averted per 1000 children 
over median 48 months


Clinical malaria 
4 dose: 1774 (95% CI 1387,2186)
Range across sites 205–6565


3 dose: 1363 (95% CI 995,1797)
Range across sites 215–4443


Severe malaria
4 dose: 19 (95% CI 4,35)
3-dose: 8 (95% CI -9,26) 


Clinical malaria


Severe malaria


Cases of clinical (A) and severe (B) malaria averted at each site during 48 months of follow-up in the 5-


17 months age category (ITT analysis); R3C = 3-dose schedule and R3R = 4-dose schedule. Data are 


ordered by increasing malaria incidence at each study site. Lancet, 2015. RTS,S Trials Partnership
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Extended follow-up study of subset of sites from RTS,S Phase 3 trial 
VE against severe malaria over 7 years at 3 sites, 5-17 month
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Overall vaccine efficacy during 7 year follow-up:


• Clinical malaria: 


• 4 doses: 24% (95% CI:16, 31) 


• 3 doses: 19% (95% CI: 11, 27)


• Severe malaria: 


• 4 doses: 37% (95% CI: 15, 53) 


• 3 doses: 10% (95% CI: -18, 32)


No excess cases of severe malaria (rebound) in 3-dose group


• Any rebound in severe malaria risk that may have occurred in 
3-dose group was time-limited; No rebound after 4th dose


• Very few severe malaria cases after 4 years follow-up


• Noted a difference in VE in 3- and 4-dose arms before 4th dose 
was administered


These findings called into question the interpretation of the value        
of the 4th dose
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Difference in severe malaria incidence by study group prior to           
4th dose administration, RTS,S/AS01 Phase 3 trial 2009-2014 


Cumulative hazard estimates of severe malaria from the RTS,S/AS01 Phase 3 trial


Difference may 
have magnified the 
extent of apparent 
rebound observed


Study group
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Malaria Vaccine Implementation Programme (MVIP): impact on severe malaria 
and all-cause mortality among children age-eligible for vaccination
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Malaria vaccine coverage during 
46 months of surveillance: 


71% Dose 3; 40% Dose 4


• High impact vs. mortality 
(13%) with low dose 4 
uptake


• Severe malaria and 
mortality in comparator 
areas high through 36 
months of age


• Dose 4, might increase 
impact during ages 24 to 36 
months when high risk 
persists
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Summary: Why there is a question about the value of the 4th malaria vaccine 
dose and whether a 3-dose schedule might be an alternative in some contexts
• Large RTS,S/AS01 Phase 3 trial suggested 4th dose was necessary to prevent severe malaria rebound, and retain vaccine 


efficacy against severe malaria


• Subsequent RTS,S/AS01 evidence brought those conclusions into question 
o Extended follow up study in a subset of the Phase 3 trial sites, showed continued positive impact against clinical 


malaria of 3 doses during 7 years follow up, and showed that any rebound that did occur was time limited
o Unexpected finding of difference in VE against severe malaria of the 3-dose vs 4-dose groups prior to delivery of the 


4th dose –may have affected interpretation of value of 4th dose 
o Results from the MVIP showed good impact, despite low 4th dose coverage – but suggest a 4th dose might result in 


even higher impact


• If the 4th dose is not required to prevent rebound, and provides small incremental benefit, a 3-dose vaccine schedule 
might be preferred in some contexts


• Precedent in reducing vaccine doses (PCV and HPV) when the lower number of doses was considered to have 
minimal impact on vaccine effectiveness


• Evidence available now: RTS,S/AS01 case-control study designed to understand the value of the 4th dose
o Whether it is required to avert rebound, and incremental effectiveness provided by the 4th dose over first 3 doses


• R21/MatrixM - no data on 3 vs. 4 doses
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Objectives


• With respect to severe malaria, aimed to estimate:
• effectiveness of three doses
• effectiveness of four doses and incremental effectiveness of the fourth dose
• magnitude of any rebound effect or waning of protection from primary dose 


series, in children with three doses but not four


• With respect to safety outcomes, aimed to assess association of RTSS with 
meningitis; with cerebral malaria; and determine if the effect of RTS,S on mortality 
differs by gender


RTS,S/AS01 malaria vaccine case-control study
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Time periods for recruitment of cases and controls
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M V I P Ghana and Malawi
M V I P Kenya


Ghana Hospital cases
Mortality


Kenya Hospital cases
Mortality


Malawi Hospital cases
Mortality


Retrospective recruitment of cases (and their controls)
Prospective recruitment of cases (and their controls)  (during MVIP)
Prospective recruitment of cases (and their controls) (after MVIP)
Completion of home visits to cases (that occurred in the 'green' periods) and their controls
Home visits to earlier meningitis cases that are identified when CSF is analysed, and their controls


Start of data collection


Cases were eligible to be recruited if they occurred in these periods:
                   Hospital                                    Mortality
Ghana:     1 Apr 2021 – 30 Jun 2024       1 Apr 2021 – 30 Jun 2024
Kenya:      1 Nov 2021 – 31 Jul 2024       1 Nov 2021 – 12 Jul 2023
Malawi: 14 Apr 2021 – 30 Jun 2024     14 Apr 2021 – 30 Jun 2024     


Age ranges for vaccine-eligible cases:
Start of study             End of study
6-30months                6-59months
6-37months                6-59months
5-29months                5-59months


RTS,S/AS01 malaria vaccine case-control study
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Cases, using same case definitions from cluster-randomized Malaria Vaccine Pilot 
Evaluation (MVPE): 


Among children eligible for the first dose of RTS,S/AS01* and aged under 60 months:


1. Children admitted to sentinel hospitals with severe malaria 


2. Children admitted with cerebral malaria


3. Children admitted with probable or confirmed meningitis


4. Children reported to have died who were residing in sentinel hospital catchment 
areas


• Hospital cases visited at home shortly after discharge


• Family of children who died visited at the time of the verbal autopsy


*4-dose schedules in MVIP countries as definition of age-eligible: 


     Ghana: 6,7,9 and 24 months (18 months from 20 Feb 2023); Kenya: 6,7,9 and 24 months; Malawi: 5,6,7 and 22 months


Study design: cases
RTS,S/AS01 malaria vaccine case-control study
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• Controls:


• 4 controls per case, matched to case’s date of birth, +/- 1 month 


• After case home visit, controls recruited from same neighbourhood


• Households were screened, children under 5 were listed, caregivers were 
asked about date of birth


• Child’s health record, if available, was consulted to check date of birth. 


• Possession of a health record was not a condition for recruitment. 


• Children with matching date of birth were invited to participate.


Study design: matched controls
RTS,S/AS01 malaria vaccine case-control study
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• Details of all vaccines on the child’s home-based record were transcribed and 
photos taken to permit verification later.


• The child’s insecticide treated net (ITN) use was documented.


• Household socio-demographic data (household assets, caregiver education level) 
were collected.


• For cases and controls without a home-based vaccine record, registers in the local 
immunization clinic were reviewed to find the child’s record, data were 
transcribed and (Ghana and Kenya only) a photograph taken to permit 
verification later.


Study design: Malaria vaccine documentation and information on potential confounders
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Case: Oct 25 2022
Date of birth       Jun 1 2020 


Case timeline•                                                                                                    


Home visit to case


Vaccine status of the control on the date the 
case was admitted (had received 3 doses, 
not the 4th) 


Time since 3rd dose:
Oct 25 2022 - Dec 11 2020 = 683 days  
                      = 22 months since dose 3 (D3) 


Exposure:
                   D1  D2  D3  D4
Case:           0    0    0    0
Control-1:  X    X    X    0
                                  D3: 22 months ago 


Requires dates of vaccination for controls, to determine 
status at the time the case was admitted. The same 
requirement must be applied to cases. 


Control-1 timeline


Control-1: 
Date of birth   May 3 2020
Dose 1               Oct 1 2020
Dose 2              Nov 3 2020  
Dose 3             Dec 11 2020
Dose 4              Mar 9 2023


Home visits to 
controls


•             X  X  X                                                                                        X


Closely 
matched 
on date of 
birth


Defining malaria vaccine status, and time since dose, in cases and matched controls
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Target sample size for each outcome measure


Outcome Total cases recruited 


that have vaccine 


documentation 


(excluding 


replacement cards)


Target 


sample size


Effect size Assumed 


coverage


Meningitis 49 46 5-fold excess, received any 


RTS,S/AS01


80% dose 1


Cerebral malaria 147 180 2-fold excess, received any 


RTS,S/AS01


80% dose 1


Deaths 860 700 Interaction, received any RTS,S/AS01, 


(2-fold excess in girls compared to 


boys)


80% dose 1


Severe malaria 1,277 
Eligible for 3 doses, but 


not for dose 4


504 330 30% reduction in those with 3 doses 


compared to 0 doses


70% dose 3


Eligible for dose 4 689 700 50% excess compared to 0 doses 


(rebound effect)


40% dose 4


RTS,S/AS01 malaria vaccine case-control study
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Statistical methods


• Analyses are for all countries combined


• Primary analysis is limited to children with documented vaccine histories, either 
home-based record (HBR) or vaccine register


• Index date for vaccination status in the controls is the date of the event for safety 
outcomes, or 14 days before the event for effectiveness


• Safety analyses: vaccine doses counted if prior to date of hospital admission or death


• Effectiveness analyses: vaccine doses counted if received 14 days prior to event


• Conditional logistic regression is used to estimate odds ratios, which are 
estimates of incidence rate ratios, adjusted for confounders


• Vaccine effects are presented in two ways: 


• Cumulative effect: comparing children who received 1,2,3 or 4 doses with 
unvaccinated children


• Incremental effect: effectiveness of each dose, adjusted for the previous 
doses


RTS,S/AS01 malaria vaccine case-control study
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Statistical methods: potential confounders


• Matching variables -  age;  neighbourhood (proxy for distance to care, access 
to hospital, distance to vaccination, malaria transmission intensity)


• Adjustment variables -  


• For severe malaria including cerebral malaria: ITN use (at time of home 
visit), caregiver education, household wealth ranking, and child gender. 


• For meningitis: caregiver education, household wealth ranking; receipt of 
pentavalent, pneumococcal, and men-A vaccines.


• For all cause mortality effect by gender: caregiver education, household 
wealth ranking, and receipt of other vaccines. ITN use excluded because 
of the difficulty of establishing ITN use in children who died.


RTS,S/AS01 malaria vaccine case-control study
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Results: Severe malaria


RTS,S/AS01 malaria vaccine case-control study
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Characteristics of severe malaria cases and controls


Note: due to the matching, not all these cases and controls contribute to effect estimates, only case/control 
sets which are discordant with respect to vaccine status are used in the calculations 


Controls Cases


Number recruited 6151 1546


Number (%) with a vaccine record (HBR or clinic register) 5,698 (93%) 1,370 (89%)


Number excluding replacement HBR’s 5251 1277


Number in matched sets that were retained 
(the case and at least one control has a vaccine record)


4,736 (77%) 1,271 (82%) 


Vaccine source:


HBR at home visit 4,172 (88%) 896 (70%)


HBR in hospital 0 (0.0%) 233 (18%)


Clinic register 564 (12%) 142 (11%)


HBR: home-based record of vaccination history, such as mother-child booklet.
Replacement HBRs: excluded as earlier doses may not have been recorded when the replacement issued.


RTS,S/AS01 malaria vaccine case-control study
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Effectiveness of RTS,S/AS01 doses 1,2,3 against severe malaria up to the age when the 4th  dose could be given 
(22 months of age in Malawi, 24 months in Kenya, and in Ghana 24 months until 20 Feb 2023 when the age was changed to 18 months)


Crude OR 


(95%CI)


Crude OR 


Subset* (95%CI)


Adjusted OR** 


(95%CI)


% effectiveness 


(95%CI)


Cases in adjusted 


analysis (at least 1 


discordant control)


The period from 0.5 months after the dose until the age scheduled for dose 4:


RTS,S/AS01 dose number, incremental effect of each dose


0 1 1 1 


1 1.22 [0.88, 1.71] 1.26 [0.89, 1.77] 1.24 [0.88, 1.76] -24% (-76%, 12%)


2 0.62 [0.43, 0.89] 0.62 [0.42, 0.90] 0.64 [0.44, 0.93] 36% (6.8%, 56%)


3 0.56 [0.40, 0.78] 0.56 [0.40, 0.78] 0.56 [0.40, 0.78] 44% (22%, 60%)


Number of doses, cumulative effect


0 1 (Reference) 1 (Reference) 1 (Reference) 152


1 1.22 [0.88, 1.71] 1.26 [0.89, 1.77] 1.24 [0.88, 1.76] -24% (-76%, 12%) 91


2 0.75 [0.53, 1.07] 0.78 [0.54, 1.11] 0.79 [0.55, 1.14] 21% (-14%, 45%) 79


3 0.42 [0.31, 0.56] 0.43 [0.32, 0.59] 0.44 [0.33, 0.60] 56% (40%, 67%) 238


*Crude OR on the subset of cases and controls non-missing for covariates
**Adjusted for child sex, ITN use reported at home visit, caregiver highest level of 
education, household wealth ranking. 


pre-Dose 4 eligible


Incremental


Cumulative


Incremental: effect of a given dose adjusted for previous doses
Cumulative:  total protection from a given # of doses   


Sample population: children may go on to receive Dose 4 
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Among children who did not receive RTS,S/AS01 dose 4, duration of protection: 
Effectiveness of 3 doses against severe malaria, time since dose 3. 


*Crude OR on the subset of cases and controls non-missing for covariates


**Adjusted for child sex, ITN use reported at home visit, caregiver highest level of 
education, household wealth ranking. 


Time 
since 
Dose 3


Crude OR


(95%CI)


Crude OR Subset* 


(95%CI)


Adjusted OR# 


(95%CI)


% effectiveness 


(95%CI)


Cases in adjusted 


analysis (at least 1 


discordant control)


Unvaccinated 1 (Reference) 1 (Reference) 1 (Reference) 310


Time since receipt of dose 3 (months):


0.5 - <6m 0.45 [0.31, 0.67] 0.43 [0.29, 0.65] 0.44 [0.29, 0.66] 56% (34%, 71%) 84


6 - <18m 0.58 [0.43, 0.78] 0.60 [0.44, 0.80] 0.63 [0.47, 0.85] 37% (15%, 53%) 227


18+m 0.56 [0.39, 0.80] 0.58 [0.40, 0.84] 0.59 [0.41, 0.86] 41% (14%, 59%) 102


56% vaccine effectiveness within 6 months of dose 3


Evidence of sustained protection of three doses against 
severe malaria beyond 18 months after the dose
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Time since Dose 3 in cases who received 3 but not 4 doses of RTS,S/AS01


Number of severe malaria cases 


Time since Dose 3, children who did not receive Dose 4 
at hospital admission (months)


0.5-6m 6-18m 18+m
Time since D3, months; median [IQR] 3.2 [1.8, 4.8] 11.3 [9.0, 13.8] 24.7 [21.9, 29.9]


Age, months; median [IQR] 12.8 [11.0, 15.0] 20.7 [18.0, 23.3] 33.1 [30.6, 39.0]


The effectiveness estimates 
are average values reflecting 
the timing of when cases 
were recruited. 


Among cases who received 
dose 3 more than 18 months 
ago, 75% received it within 
the last 30 months. 
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Among children eligible for dose 4, effectiveness of RTS,S/AS01 doses 1,2,3,4 against severe malaria


Crude OR


(95%CI)


Crude OR Subset 


*


(95%CI)


Adjusted OR**


(95%CI)


% effectiveness


(95%CI)


Cases in adjusted 
analysis (at least 1 
discordant control)


RTS,S/AS01 dose number, incremental effect of each dose


0 1 1 1


1 0.99 [0.64, 1.53] 0.92 [0.59, 1.43] 0.95 [0.61, 1.49] 5% (-49%, 39%)


2 1.27 [0.76, 2.13] 1.34 [0.80, 2.26] 1.32 [0.78, 2.24] -32% (-124%, 22%)


3 0.50 [0.34, 0.73] 0.50 [0.34, 0.74] 0.51 [0.35, 0.76] 49% (24%, 65%)


4 0.66 [0.52, 0.85] 0.66 [0.52, 0.85] 0.70 [0.55, 0.91] 30% (9.3%, 45%)


Number of doses, cumulative effect


0 1 (Reference) 1 (Reference) 1 (Reference) 188
1 0.99 [0.64, 1.53] 0.92 [0.59, 1.43] 0.95 [0.61, 1.49] 5% (-49%, 39%) 41
2 1.26 [0.85, 1.88] 1.24 [0.83, 1.85] 1.26 [0.84, 1.90] -26% (-90%, 16%) 55
3 0.63 [0.48, 0.82] 0.62 [0.48, 0.81] 0.65 [0.50, 0.85] 35% (15%, 50%) 213
4 0.42 [0.32, 0.55] 0.41 [0.31, 0.55] 0.46 [0.34, 0.61] 54% (39%, 66%) 177


Incremental


Cumulative


* non-missing for covariates in adjusted model
**adjusted model includes household wealth, ITN use night before visit, caregiver’s education, child’s gender.


• 35% protection from 3 doses in children old enough for Dose 4 who did not receive Dose 4 
(median age 30m [IQR: 25, 36])


• 54% protection from 4 doses (median age 33 months [IQR: 29, 41])


• 30% incremental benefit from the 4th dose                


(OR cumulative, 3 
doses) X (OR 
incremental, 4th 
dose) = OR 
cumulative, 4 doses 
0.65 * 0.70 = 0.46 → 
54 protection
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Among children who received 4 doses, compared with children who received no doses, duration of protection: 
Effectiveness of 4 doses of RTS,S/AS01 against severe malaria, time since Dose 4


Crude OR


(95%CI)


Crude OR Subset *


(95%CI)


Adjusted OR**


(95%CI)


% effectiveness


(95%CI)


Cases in adjusted 


analysis (at least 1 


discordant control)


Unvaccinated 1 (Reference) 1 (Reference) 1 (Reference) 241


Time since receipt of dose 4 (months):


0.5 - <6m 0.33 [0.20, 0.56] 0.33 [0.20, 0.57] 0.33 [0.19, 0.57] 67% (43%, 81%) 51


6 - <18m 0.42 [0.27, 0.63] 0.41 [0.27, 0.63] 0.45 [0.29, 0.69] 55% (31%, 71%) 75


18m+ 0.68 [0.38, 1.202] 0.70 [0.39, 1.24] 0.82 [0.45, 1.50] 18% (-50%, 55%) 36


Time since 
Dose 4


*Crude OR on the subset of cases and controls non-missing for covariates


**Adjusted for child sex, ITN use reported at home visit, caregiver highest level of education, 
household wealth ranking. 
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Time since Dose 4 in severe malaria cases who received 4 doses of RTS,S/AS01


Number of severe malaria cases 


Time since Dose 4 
at hospital admission (months)


0.5-6m 6-18m 18+m
Time since D4, months; median [IQR] 2.9 [1.9, 4.3] 11.3 [8.2, 15.3] 22.5[19.9, 24.6]


Age, months; median [IQR] 27.0 [25.2, 30.3] 34.0 [31.4, 39.0] 44.1[39.1, 47.1]


Among cases who received 
dose 4, most received it 
within the last 30 months. 
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3 doses 
56% [40, 67]  average effectiveness


4 doses
54%  [39, 66] average effectiveness


3 doses 
35% [15, 50] average effectiveness


Dose 3


Median time since Dose 3, 9 months (IQR 5, 11)


Median age of severe malaria cases, 18 months (IQR 14, 20)


Median time since dose 3, 20 months (IQR 15, 25)


Median age of severe malaria cases, 30 months (IQR 25, 36)  


No Dose 4 
received


Effectiveness against severe malaria by age range, in children who received 3 doses only of RTS,S/AS01 
and in children who received 4 doses of RTS,S/AS01


Dose 4


Median time since Dose 4, 10 months (IQR 5, 17)


Median age of severe malaria cases, 33 months (IQR 29, 42) 


Interval of up to 15 months from when children 
receive Dose 3 (~7 to 9 months old) until 


becoming eligible for Dose 4 (22 or 24 months old)


4th dose 
30% [9, 45] 
incremental 


effectiveness 
against severe 


malaria 
(vs. 3 doses alone)


Estimates adjusted for child’s sex, ITN use reported at home visit, caregiver’s highest level of education, and household wealth ranking
4-dose schedule in Malawi at 5, 6, 7 and 22 months of age; in Ghana at 6, 7, 9 and 24 months of age; and in Kenya at 6, 7, 9 and 24 months of age. 
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Cerebral malaria


RTS,S/AS01 malaria vaccine case-control study
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Characteristics of cerebral malaria cases and controls


Controls Cases


Number recruited 727 182


Number (%) with a record (HBR or clinic) 669 (92%) 158 (87%)


Number excluding replacement HBRs 620 147


Number retained 539 (74%) 146 (80%)


Vaccine source


HBR at home visit 448 (83%) 109 (75%)


HBR in hospital 0 (0.0%) 24 (16%)


Clinic register 91 (17%) 13 (9.0%)


Note: due to the matching, not all these cases and controls contribute to effect estimates, only case/control 
sets which are discordant with respect to vaccine status are used in the calculations 


HBR: home-based record of vaccination history, such as mother-child booklet.
Replacement HBRs: excluded as earlier doses may not have been recorded when the replacement issued.


RTS,S/AS01 malaria vaccine case-control study
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Cerebral malaria, safety of any dose of RTS,S/AS01 malaria vaccine


Crude odds ratio


(95%CI)


Crude odds ratio 


subset*   (95%CI)


Adjusted odds ratio**


(95%CI)


% effectiveness


(95%CI)


No RTS,S/AS01 vaccination 1 (Reference) 1 (Reference) 1 (Reference)


Any dose  of RTS,S/AS01 0.35 [0.22, 0.56] 0.35 [0.21, 0.56] 0.39 [0.24, 0.65] 61.0% (35.0%, 76.0%)


Variable included in adjusted analysis 
Crude odds ratio


(95%CI)


Crude odds ratio 


subset* (95%CI)


Adjusted odds ratio**


(95%CI)


Household wealth ranking


Low 1 (Reference) 1 (Reference) 1 (Reference)


Middle 1.15 [0.73, 1.82] 1.05 [0.66, 1.68] 1.03 [0.63, 1.68]


High 0.51 [0.29, 0.88] 0.51 [0.29, 0.89] 0.50 [0.28, 0.90]


ITN use at time of visit


No 1 (Reference) 1 (Reference) 1 (Reference)


Yes 0.59 [0.34, 1.04] 0.59 [0.34, 1.04] 0.76 [0.42, 1.37]


Caregiver's highest level of education


None or informal 1 (Reference) 1 (Reference) 1 (Reference)


Primary 0.62 [0.28, 1.38] 0.58 [0.26, 1.29] 0.64 [0.27, 1.49]


Secondary or tertiary 0.39 [0.16, 0.97] 0.37 [0.15, 0.92] 0.50 [0.19, 1.31]


Child gender


Boy 1 (Reference) 1 (Reference) 1 (Reference)


Girl 0.71 [0.48, 1.05] 0.72 [0.48, 1.08] 0.75 [0.49, 1.14]
*non-missing for covariates in adjusted model 
**adjusted model includes household wealth, ITN use night before visit, caregiver’s education, child’s gender Joint SAGE/MPAG session on malaria 
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Effectiveness of 3 vaccine doses against cerebral malaria, up until Dose 4 eligibility; 
and 3 doses and 4 doses after Dose 4 eligibility


Not yet eligible 
by age for Dose 4


Eligible by age 
for Dose 4


Test if effect 
differs 
compared to 
non-cerebral 
severe 
malaria: 
p=0.20


Test if effect 
differs 
compared to 
non-cerebral 
severe 
malaria: 
p=0.29


Among children approximately 
7 – 22 months of age in 
Malawi, and 9 – 24 months in 
Ghana and Kenya


Among children over 22 
months of age in Malawi 
or 24 months in Ghana 
and Kenya


Cumulative effectiveness after Dose 4 eligibility


RTS,S doses: 0 1 [REF] 1 [REF] 1 [REF]


1 1.08 [0.67, 1.76] 0.62 [0.19, 1.97] 0.95 [0.61, 1.49]


2 1.47 [0.95, 2.29] 0.55 [0.17, 1.79] 1.26 [0.84, 1.90]


3 0.70 [0.52, 0.93] 0.42 [0.22, 0.80] 0.65 [0.50, 0.85]


4 0.51 [0.37, 0.69] 0.22 [0.11, 0.46] 0.46 [0.34, 0.61]


Cumulative effectiveness of 3 doses, not eligible for Dose 4


non-cerebral severe 


malaria, adjusted


OR [95% CI]


cerebral malaria, 


adjusted,


OR [95% CI]


severe malaria, 


including 


cerebral, adjusted


OR [95% CI]


RTS,S doses:       0 1 [REF] 1 [REF] 1 [REF]


1 1.23 [0.87, 1.74] 2.69 [0.63, 11.5] 1.24 [0.88, 1.76]


2 0.80 [0.56, 1.14] 0.63 [0.16, 2.52] 0.79 [0.55, 1.14]


3 0.45 [0.34, 0.61] 0.27 [0.09, 0.82] 0.44 [0.33, 0.60]


Effectiveness of 3 doses:   55% (39%, 66%)            73% (18%, 91%)        56% (40%, 67%)


Effectiveness of 3 doses:    30% (7%, 48%)           58% (20%, 78%)         35% (15%, 50%)
Effectiveness of 4 doses:    49% (31%, 63%)         78% (54%, 89%)         54% (39%, 66%)
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Meningitis


RTS,S/AS01 malaria vaccine case-control study
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Controls Cases


Number recruited 227 57


Number (%) with record (HBR or clinic) 210 (92.5%) 53 (93.0%)


Excluding replacement HBRs 193 (85.0%) 49 (86.0%)


Number retained 179 (78.9%) 49 (86.0%)


Vaccine source


HBR at home visit 151 (84.4%) 33 (67.3%)


HBR in hospital 0 (0.0%) 7 (14.3%)


Clinic register 28 (15.6%) 9 (18.4%)


Characteristics of meningitis cases and controls


Note: due to the matching, not all these cases and controls contribute to effect estimates, only case/control 
sets which are discordant with respect to vaccine status are used in the calculations 


HBR: home-based record of vaccination history, such as mother-child booklet.
Replacement HBRs: excluded as earlier doses may not have been recorded when the replacement issued.


RTS,S/AS01 malaria vaccine case-control study
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Crude OR 


(95%CI)


Crude OR Subset* 


(95%CI)


Adjusted OR **


(95%CI)


RTS,S/AS01 - 0 doses 1 (Reference) 1 (Reference) 1 (Reference)


1 or more RTS,S/AS01 doses 1.13 (0.47, 2.7) 1.13 (0.47, 2.7) 0.96 (0.38, 2.4)


Variables included in adjusted analysis 
Crude odds ratio


(95%CI)


Crude odds ratio subset*


(95%CI)


Adjusted odds ratio**


(95%CI)


Pentavalent vaccine – 0 doses 1 (Reference) 1 (Reference) 1 (reference)


1 or 2 doses 0.16 (0.01, 2.3) 0.16 (0.01, 2.3) 0.15 (0.01, 2.4)


3 doses 0.78 (0.12, 5.0) 0.78 (0.12, 5.0) 0.69 (0.11, 4.6)


Men-A – 0 doses 1 (Reference) 1 (Reference) 1 (reference)


1 dose 1.00 (0.11, 9.0) 1.00 (0.11, 8.9) 1.12 (0.12, 10.3)


Wealth ranking - Low 1 (Reference) 1 (Reference) 1 (reference)


Middle 0.55 (0.23, 1.3) 0.55 (0.23, 1.3) 0.56 (0.22, 1.4)


High 0.72 (0.30, 1.7) 0.73 (0.30, 1.8) 0.77 (0.30, 2.0)


Caregiver highest level of education- None or informal 1 (Reference) 1 (Reference) 1 (reference)


Primary 0.64 (0.15, 2.7) 0.64 (0.15, 2.7) 0.73 (0.17, 3.1)


Secondary or Tertiary 0.76 (0.16, 3.6) 0.78 (0.17, 3.7) 0.80 (0.17, 3.8)


Gender - Boy 1 (Reference) 1 (Reference) 1 (reference)


Girl 0.91 (0.47, 1.7) 0.89 (0.46, 1.7) 0.95 (0.47, 1.9)


Association of RTS,S/AS01 malaria vaccine with probable or confirmed meningitis


*Crude OR on the subset of cases and controls non-missing for covariates
**Adjusted for other variables in the table.  
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Mortality


• All-causes excluding injury


• Cases limited to sentinel hospital catchment areas


RTS,S/AS01 malaria vaccine case-control study
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All-Cause Mortality:  Characteristics of cases and controls


Controls Cases


Number recruited 4569 1144


Number (%) with vaccine record 4178 (91.4%) 866 (75.6%)


Number, excluding replacement HBR’s* 4171 (91.3%) 863 (75.3%)


Number in retained matched sets 3167 (68.9%) 855 (74.6%)


Gender


Boys 1,615 (51.0%) 491 (57.4%)


Girls 1,552 (49.0%) 364 (42.6%)


Vaccine source


HBR at home visit 2,790 (88.1%) 565 (66.3%)


HBR at earlier VA 0 (0.0%) 11 (1.3%)


Clinic register 375 (11.9%) 279 (32.4%)


Note: due to the matching, not all these cases and controls contribute to effect estimates, only case/control 
sets which are discordant with respect to vaccine status are used in the calculations 


HBR: home-based record of vaccination history, such as mother-child booklet.
Replacement HBRs: excluded as earlier doses may not have been recorded when the replacement issued.
* not recorded in Malawi mortality cases
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*Crude OR on the subset of cases and controls non-missing for covariates **Adjusted for other variables in the table.  


RTS,S/AS01 malaria vaccine: gender interaction, all-cause mortality
Unadjusted OR (95%CI) Unadjusted OR subset (95%CI)* Adjusted OR (95% CI)**


1 or more doses of RTS,S in boys 0.58 [0.46, 0.74] 0.58 [0.45, 0.73] 0.72 [0.56, 0.92]


1 or more doses of RTS,S in girls 0.68 [0.52, 0.89] 0.68 [0.52, 0.90] 0.90 [0.67, 1.19]


Interaction by gender (any RTS,S, 


girls:boys)


1.16 [0.82, 1.63]; p = 0.394 1.19 [0.84, 1.67] ; p = 0.327 1.24 [0.87, 1.77] ; p = 0.224


Variables included in adjusted analysis


Gender


Boy 1 (Reference) 1 (Reference) 1 (Reference)


Girl 0.77 [0.66, 0.90] 0.77 [0.66, 0.90] 0.79 [0.67, 0.92]


Other vaccines


MCV1


No 1 (Reference) 1 (Reference) 1 (Reference)


Yes 0.65 [0.52, 0.80] 0.65 [0.52, 0.81] 0.71 [0.67, 0.92]


MCV2


No 1 (Reference) 1 (Reference) 1 (Reference)


Yes 0.24 [0.18, 0.31] 0.24 [0.18, 0.31] 0.38 [0.29, 0.49]


Wealth ranking of caregiver's household


Low 1 (Reference) 1 (Reference) 1 (Reference)


Middle 0.89 [0.74, 1.08] 0.90 [0.74, 1.09] 0.95 [0.78, 1.15]


High 0.64 [0.51, 0.79] 0.65 [0.52, 0.81] 0.75 [0.60, 0.94]


Highest level of education of caregiver


None or informal 1 (Reference) 1 (Reference) 1 (Reference)


Primary 0.78 [0.59, 1.03] 0.77 [0.58, 1.02] 0.84 [0.63, 1.12]


Secondary or tertiary 0.40 [0.29, 0.56] 0.39 [0.28, 0.55] 0.49 [0.34, 0.68]
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Key findings: RTS,S/AS01 malaria vaccine case-control study


• 1546 cases of severe malaria were recruited, with 6151 controls. 


• The average effectiveness of 3 doses of RTS,S/AS01, during the period until the 4th dose was due, was 56% 
against severe malaria, an interval of up to about 15 months. 


• Protection associated with 3 doses of RTS,S/AS01 persisted beyond the age when children were due to receive 
the 4th dose. There was no evidence of a rebound effect. 


• Among children who did not go on to receive the 4th dose, from the age when they were eligible for the 4th 
dose, the average effectiveness of 3 doses against severe malaria was 35%, with no evidence of rebound.


• The average effectiveness of 4 doses of RTS,S/AS01 against severe malaria was 54%, lasting at least 18 months 
after the 4th dose.


• The incremental effectiveness against severe malaria of dose 4, compared to 3 doses, was 30%.


• Point estimates of protective effectiveness against cerebral malaria with 3 doses was 73% up until 4th dose 
eligibility, and then was 78% among children who received 4 doses, and 58% among those who received 3 
doses. There was no evidence that protection against cerebral malaria differed from that for other forms of 
severe malaria.  


• 57 cases of meningitis and 227 controls were recruited, 182 cases of cerebral malaria and 727 controls, and 
1144 cases for the mortality study with 4569 controls. 


• There was no evidence that receipt of RTS,S/AS01 was associated with excess risk of meningitis, or of cerebral 
malaria, and no evidence that gender modified the effect of RTS,S/AS01 on mortality.
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• Large number of cases recruited


• Case detection through the MVIP platform, using standardised procedures


• Home visits to cases and community controls 


• Documented vaccine status from home-based records and from clinic registers


• Quality control using images of vaccine records


• Control for confounding through close matching on date of birth and neighbourhood, and adjustment for other 
potential confounders in the analysis


• In the severe malaria analyses, we cannot exclude some residual confounding but to explain the effects we see, an 
unmeasured confounder would need to be strongly associated with the risk of severe malaria admission, and with the 
uptake of RTS,S/AS01, after controlling for neighbourhood, age, gender, socio-economic status, and caregiver’s 
education. 


• Our findings for severe malaria are consistent with the efficacy against clinical malaria observed in the moderate/low 
transmission sites in the RTS,S/AS01 phase 3 trial, which showed continuing protection of three doses beyond age for 
dose 4 (as detailed in the case control study statistical report). 


• Our estimate of the incremental effectiveness of the 4th dose for severe malaria (30%) is similar to the incremental 
efficacy of dose 4 against clinical malaria in the RTS,S/AS01 phase 3 trial (25.6%, 95%CI 18.2%-32.3%) compared to our 
estimate 30%.


• In the mortality study, our main focus was the interaction by gender, which may be less influenced by confounding 
than the main effects.


Strengths and limitations and validity of RTS,S/AS01 case control study findings
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RTS,S/AS01 MVIP DSMB assessment of safety – Case-control study
The MVIP DSMB was convened 5 times between February 2023–May 2025* to monitor the case-control study and 
provide recommendations to the study team during its conduct and following review of the preliminary analysis.


The DSMB congratulated the team that designed, conducted, and analyzed the study.


Key conclusions on safety outcomes


▪ Meningitis: The case-control study showed no increased risk of meningitis in children who received the 
RTS,S/AS01 malaria vaccine compared with unvaccinated children. 


▪ Cerebral malaria: The results showed no evidence of increased risk of cerebral malaria; the analysis indicates a 
protective effect of RTS,S/AS01 against cerebral malaria.


▪ Severe malaria rebound: The data did not show evidence of severe malaria ‘rebound’ in children who received 
3 doses.  The analysis shows protection from 3 doses of RTS,S/AS01. The protection of RTS,S/AS01, farther out 
from receipt of dose 3 may decrease relative to natural immunity (controls), but at no time point presented was 
there an increased risk of severe malaria among vaccinated children relative to controls.


▪ Imbalance in sex-specific mortality: There was no evidence of an increased risk in mortality in girls who 
received the RTS,S vaccine.  
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Public health impact and cost effectiveness 


of a 3-dose versus 4-dose RTS,S/AS01 vaccine schedule:


a modelling analysis


MRC Centre for Global Infectious Disease Analysis


WHO Collaborating Centre for Infectious Disease modelling


School of Public Health


Imperial College London 


The Kids Research Institute Australia


University of Western Australia
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• Two transmission models: model intro and RTS,S/AS01 (RTS,S) vaccine representation


• Imperial College Model (ICL)


• OpenMalaria (The Kids)


• Analysis 1: assessment of model predictions to RTS,S Malaria Vaccine Pilot Evaluation 


case-control study data


• Analysis 2: impact and cost effectiveness of 4-dose and 3-dose schedules


• Interpretation / conclusions


Material overview
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Why Modelling


DATA 
Clinical trial setting


PROCESS MODEL
Simulations beyond trial


Vaccine 


effect


Vaccine efficacy against:


• Uncomplicated clinical endpoints


• Severe disease endpoints


Model calibration of 


vaccine properties


• Underlying vaccine protection against infection


(so that model matches clinical efficacy)


• Consequential protection against severe disease 


and mortality


Vaccine 


impact


Settings:


• High treatment rates


• High insecticide treated net (ITN) use


• Limited/specific transmission settings and 


seasonal profiles


Scope:


• Often < 2 or < 5-year follow-up


• Delivery strategies as per trial


Model simulation


Settings:


• Range of transmission settings


• Range of treatment rates


• Range of other intervention use


Scope:


• > 5-year impact


• All morbidity and mortality metrics


• Infection and elimination endpoints


• Delivery strategies beyond trial


• WHO engaged modelers to provide analysis supporting the current policy decision


• Models can produce estimates that we cannot derive from empirical trial data


• Models are complementary to the empirical data
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RTS,S (and R21) modelled 


as prevention of 


sporozoites, and therefore 
infection


Two individual-based simulation models


• Two simulation models:


OpenMalaria (The Kids) & Imperial College model (ICL)


• Lifecycle of humans, mosquitos, and parasites 


represented


• Interventions can target different stages of each lifecycle 


– wide range of interventions can be modelled (including 


bed nets and Seasonal Malaria Chemoprevention)


• Both models reviewed by IVIR-AC
• 2018:


• Malaria RTS,S impact modeling (Imperial, STPH)


• 2024:


• Public health impact and cost-effectiveness of 


R21/Matrix-M (Imperial)


• Impact of different dose schedules of RTS,S malaria 


vaccine (STPH/The Kids, PATH)
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• Two simulation models:


OpenMalaria (The Kids) & Imperial College model (ICL)


• Lifecycle of humans, mosquitos, and parasites 


represented


• Interventions can target different stages of each lifecycle 


– wide range of interventions can be modelled (including 


bed nets and Seasonal Malaria Chemoprevention)


• Both models reviewed by IVIR-AC (multiple sessions)


• RTS,S/AS01 parameterization:


• ICL: Vaccine effect fit to RTS,S Phase 3 clinical 


incidence and antibody data


• The Kids: Primary series effect fit exclusively to 


Phase 3 clinical incidence, 4th dose effect fit to 


RTS,S/SMC trial (with 4th dose given 12m after 3rd)


Two individual-based simulation models


Estimated vaccine protection dynamics, fitted to 
RTS,S Phase 3 clinical trial data. 
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Model validation
Assessment of model predictions against RTS,S case-control study data
(3-dose schedule and 4-dose schedule)


Analysis 1
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Model validation approach:


• Model and track a cohort of vaccine-eligible children in 


settings representing Ghana, Kenya, and Malawi. 


• Calibrate transmission intensity in models to 


match empirical MVIP prevalence data.


• The Kids model uses national-level estimated from Malaria 


Atlas Project to capture historical trends of intervention 


implementation. Imperial model uses intervention data on 


ITNs and treatment from the MVPE and/or Malaria Atlas 


Project


• Compare modelled outcomes against vaccine 


effectiveness against severe disease in the case-control 


study.


• Weight modelled outcomes to capture the observed age 


distribution of children in the case-control study.


Vaccine effectiveness from 


RTS,S/AS01 case-control study 


• Using both models - calibrated to uncomplicated clinical 


incidence from Phase 3 data of RTS,S/AS01 - we 


compared model estimates of vaccine effectiveness 


against severe disease in Ghana, Malawi and Kenya to 


data from the RTS,S/AS01 matched case-control study.


• Note that both groups have routinely conducted similar 


validation exercises over the previous 10 years:


1) In 2018 both models validated to 7-year follow-up of 


RTS,S/AS01 trial (against clinical and severe disease)


2) In 2023 both models were deemed to be consistent 


against severe disease results of 46-month follow-up of 


the Malaria Vaccine Implementation Programme. Model 


simulations of the MVIP study predicted similar levels of 


reduction against severe disease as observed. 


3) New analysis here: matched-case control study predicts 


similar levels of protection to observed.
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Model validation: MVPE case-control study


Assessment of outcomes from The Kids OpenMalaria model


• In general, model fits reasonably well and estimates fall within uncertainty bounds


• Possible non-specific effects outside of malaria effects that influence protection against severe disease (and/or that effect of 


modelled primary series is decaying faster than the data)


• Right: data disaggregated into annual time periods. Left: data disaggregated into custom time periods.


• Modelled incremental effect of 4 vs 3 doses falls within observed confidence intervals: model 11%-32% vs data 9%-45%


Time-disaggregation of data: 0.5-6 months, 6-18 months, and 18+ months 


(no time disaggregation of incremental effectiveness of 4th dose) 


Time-disaggregation of data: 0.5-12 months, 12-24 months, 24-36 months, and 36+ months 
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Imperial: validation against case-control study


• Model calibrated to malaria 


prevalence from endline household 


surveys conducted in each MVIP 


country (accounting for seasonality 


and intervention use)


• For 3-dose vs 0-dose, the model 


based on RTS,S Phase 3 vaccine 


profile predicts shorter duration of 


vaccine protection against severe 


malaria compared to case-control 


study


• Modelled incremental effect of the 


4th compared to 3 doses falls within 


observed confidence intervals


[13-16% (model) vs


30% (95% CI 9-45%); case-control 


data]


Data


Model predictions
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Imperial: calibration to case-control study


• Model fit to RTS,S/AS01 case-


control data is improved by re-


estimating the parameters for 


the relationship between 


antibody titres and vaccine 


efficacy against infection


• Modelled incremental effect of 


the 4th compared to 3 doses: 


23-26% 


vs observed:


30% (95% CI 9-45%)


Data


Model predictions
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Impact & cost effectiveness analysis
Malaria vaccine 3-dose versus 4-dose schedules 


Analysis 2
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Methods: 3 vs 4 doses (RTS,S)


Concept


• To assess the impact and cost effectiveness of both a 3-dose schedule and a 4-dose schedule


• Further, to capture the incremental cost effectiveness of the 4th dose – on top of the primary series


Settings


• Results presented for archetypal, perennial settings


• PfPR in 2-10 year-olds ranged from 3% to 45%


• Other interventions (eg ITNs, SMC) not modelled explicitly - their effect on lowering transmission is 


captured indirectly by considering a wide PfPR range


Vaccines


• 3 vs 4 doses of RTS,S delivered via routine childhood immunization programmes


• Dose timings: primary series at 5, 6, 7 months of age; 4th dose 12 months after dose 3


• Outcomes evaluated 15 years after vaccine introduction under continuous routine delivery


Costs


• RTS,S costed at 5 USD per dose (based on GSK & Bharat Biotech 2028 forecast)


• Delivery cost per dose assumed to be the same for all doses
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Results: 3 vs 4 doses (RTS,S)


• Malaria burden averted over 15 years 


(post vaccine introduction)


• Results for all ages combined, presented 


per 100,000 population


Additional impact of 4th dose (20% PfPR):


ICL:


Additional 31% [25-33%] of cases averted


Additional 34% [17-40%] of deaths averted


The Kids: 


Additional 28% [19-42%] of cases averted


Additional 26% [8-48%] of deaths averted


Compare with:


• Phase 3 RTS,S trial: 26% additional impact 


on cases of 4th dose (4 years follow up)


• RTS,S case control: 30% incremental 


effectiveness against severe malaria 


of 4th dose (9-45%) (majority of data ~2 


years follow up)
Estimated disease burden averted by the three-dose primary series scenario or four-dose 
scenario of RTS,S/AS01, relative to no vaccination, over a 15-year period. Coverage: 
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Cost-effectiveness: 3 vs 0 and 4 vs 0 doses


• Cost per DALY averted relative to no vaccination


• Imperial findings: 4-dose schedule marginally 


more cost effective than 3-dose schedule


• The Kids findings: 4-dose schedule marginally 


less cost effective than 3-dose schedule


• 3-dose schedule:


ICL: US$132– US$230


TK: US$138 – US$256


• 4-dose schedule:


ICL: US$128 – US$244


TK: US$144 – US$262


• Results broadly align with previous / other 


analyses.Cost per DALY averted by the three-dose primary series or the four-dose schedule for 
RTS,S/AS01, relative to no vaccination, over a 15-year period. RTS,S/AS01 cost per dose of $5 
USD. 
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Cost-effectiveness: 4 relative to 3 doses


• Incremental cost per DALY averted of the 4th 


dose itself (relative to the first 3 doses)


• ICL: US$99 – US$159


• TK: US$166 – US$256


• Results broadly align with previous / other 


analyses.


• Among malaria-endemic countries in sub-


Saharan Africa, dose 4 is classified:


highly cost-effective 


in all 4 upper-middle income countries, 


all 19 lower-middle income countries, and 


18 of 19 low income countries.
Incremental cost per DALY averted of the fourth dose, relative to the three-dose primary series 
of RTS,S/AS01 over a 15-year period. RTS,S/AS01 cost per dose of $5 USD. 
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Conclusions & discussion


• 4 versus 3 doses:


– 4-dose RTS,S schedule always estimated to have a higher impact than 3-dose schedule on cases, 


deaths, and DALYs


– Compared to no vaccination, both the 3-dose and 4-dose RTS,S schedules have very similar cost-effectiveness 


per DALY averted.


– 4th dose classified highly cost-effective in all but one malaria-endemic sub-Saharan African settings


– Findings aligned with previous analyses


• RTS,S case-control validation:


– Both models are reasonably consistent with the RTS,S case-control study results, but may predict a slightly 


faster decay in protection against severe disease than was observed in the data.


– Potentially uncaptured effect on protection against severe disease


– Using the RTS,S case-control results to inform vaccine efficacy in the Imperial model did not change the 


conclusions about the comparison of the 3 versus 4 dose impact (appendix).


• Key uncertainties of modelling include: duration of protection from vaccine, effect of 4th dose timing.


• R21/Matrix-M vaccine


– Not included due to lack of empirical data on a 3-dose schedule.


– In previous analyses, the 4-dose R21 schedule was found to be highly cost-effective.
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SAGE/MPAG Working Group approach to assess programmatic 
considerations for a 3-dose schedule as alternative to 4-dose schedule


• Are the resources required small?


• Is the intervention feasible to implement?


• Values & preferences by target population: are the desirable effects 
large relative to the undesirable effects?


• Acceptability: Which option* is acceptable to key stakeholders 
(ministry of health, immunization and malaria programme managers) 
and to the target group?


• What would be the impact on health inequities?


*Options: 
Intervention = 3-dose schedule (minimum 4 weeks apart) as an alternative to 
the 4-dose schedule in some contexts
Comparison = 4-dose schedule (current recommendation; 3 doses minimum 
4 weeks apart followed by 4th dose, 6—18  months after dose 3) 


70Joint SAGE/MPAG session on malaria vaccines 3 vs 4 dose schedule, Sept 2025


Malaria Vaccine Implementation Programme
Kenya, Ghana, Malawi
• Mainly perennial malaria transmission (Ghana has some 


highly seasonal areas)
• MVIP country introduction in 2019; further scale up since
• 4-dose schedule, age-based


* The feedback shared reflects individual views and does not 
represent the official position of the respective countries.


Expert opinions* from current 
or former Ministry of Health 
immunization and malaria 
programme managers in MVIP 
countries 


Evidence review
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Cost considerations​ – vaccines and delivery
A 3-dose malaria vaccination schedule would require 
fewer resources compared to a 4-dose schedule. 


Costs of the vaccine (price paid by UNICEF/Gavi):


• RTS,S/AS01: currently ~ US$ 10/dose 


→ Expected to decrease to < US$ 5/dose by 2028*


• R21/Matrix-M: currently US$ 3.9/dose 


→ Expected to decrease*


Costs of delivery (based on MVIP**): recurrent cost per dose 
estimated at US$ 0.29–0.86 (financial) and US$ 0.59–2.29 
(economic)


Shifting from a 4-dose to a 3-dose schedule could, in theory, 
yield up to 25% reduction in vaccine costs and delivery costs –
likely less and dependent on country context and drop out rates


Any potential government and caregiver savings would need to 
be weighed against increases in treatment costs for malaria 
cases that may occur if dose 4 is not administered


Joint SAGE/MPAG session on malaria vaccines 3 vs 4 dose schedule, Sept 2025 71


*Sources: GSK Press Release (June 2025) ; Gavi press release (June 2025)


Burkina Faso; Burundi; 
Central African Republic; 
Chad; DR Congo; Ethiopia, 
Gambia, Guinea-Bissau, 
Liberia; Malawi; Mali; 
Mozambique; Niger; Sierra 
Leone; South 
Sudan;  Sudan; Togo; 
Uganda


Côte d’Ivoire; Ghana; Benin; Cameroon; Guinea, 
Zambia; Kenya;  Nigeria


$0.20 per dose 
+ 30% increase 
per year


Linear increase 
to 100% 
of price


$0.20 per dose


Governments’ perspective: country malaria vaccine co-financing 
required by Gavi (revised policy applicable from 20261)


Most malaria endemic countries currently pay US$ 0.20 per dose


1 Expected country classification in 2026. Shown are countries with Gavi approved 
malaria vaccine applications 


**Source: Baral, R. et al. (2023). https://doi.org/10.1016/j.vaccine.2023.01.043 
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https://www.gavi.org/news/media-room/world-leaders-recommit-immunisation-amid-global-funding-shortfall

https://doi.org/10.1016/j.vaccine.2023.01.043





Equity considerations by the Working Group
• Access to additional malaria prevention through vaccination is expected to increase global 


health equity, specifically, by preventing morbidity and mortality in populations with significant 
disadvantages (malaria disproportionately affects children under 5 years of age in Africa)


• Currently, a significant proportion of eligible children in malaria endemic countries lack access 
to malaria vaccines – despite there being sufficient vaccine supply to meet global demand  


• Financial constraints remain key barrier: Gavi currently limits its vaccine support to 
geographic areas representing up to 85% of eligible children in moderate and high 
transmission settings, leaving 15% without access unless countries secure additional 
resources


• A 3-dose schedule might result in more children receiving malaria vaccination; however, 
however, the evidence shows that a 4-dose schedule provides substantially greater protection 
against severe malaria than a 3-dose schedule


• Furthermore, mathematical modelling estimated that within a fixed number of vaccine 
doses, providing more children with 3 doses was not more impactful or cost effective, nor 
did it result in cost savings, than vaccinating fewer children with 4 doses
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Schedules chosen among countries implementing malaria vaccines


Dose 1-3: Between 5 
and 9 months of age


Dose 4: mostly in 
second year of life, 
often aligned with 
existing visit (e.g. 
measles 2nd dose, 
MenA) at 15, 16 or 18 
months of age


Source: WHO Malaria Vaccine Introduction Dashboard


Joint SAGE/MPAG session on malaria vaccines 3 vs 4 dose schedule, Sept 2025 73


Session7_Malaria


SAGE meeting September 2025


DRAFT



https://app.powerbi.com/view?r=eyJrIjoiZmZjN2RkOGYtYzM4NS00MWYxLThhYmMtYzg3YjMwYjU2ZDA4IiwidCI6ImY2MTBjMGI3LWJkMjQtNGIzOS04MTBiLTNkYzI4MGFmYjU5MCIsImMiOjh9





The MVIP demonstrated that 
a 4-dose schedule is feasible 
to implement with generally 
high demand and acceptance 


By end 2024, all 3 countries 
reached approximately 80% of 
target populations with dose 1 
and > 77% with dose 3


Working Group assessment:


➢ Although a 3-dose 
schedule has not been 
implemented outside a 
clinical trial, it is assumed 
similar coverage levels as 
dose 3 could be achieved 
(i.e. >80%)


Penta-3 = Pentavalent (DTP-Hib-HepB) vaccine dose 3 ; RTS,S-1 = Malaria vaccine dose 1 ; RTS,S-3 = 
Malaria vaccine dose 3 ; RTS,S-4 = Malaria vaccine dose 4 ; MR-1 = Measles and rubella containing 
vaccine dose 1 ; MR-2 = Measles and rubella containing vaccine dose 2


Annual coverage estimates 2020 - 2024 based on administrative data from routine health information system 


Malaria Vaccine Implementation Programme (MVIP) coverage, 2020 – 2024 
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Uptake of dose 4 has been lower


Penta-3 = Pentavalent (DTP-Hib-HepB) vaccine dose 3 ; RTS,S-1 = Malaria vaccine dose 1 ; RTS,S-3 = 
Malaria vaccine dose 3 ; RTS,S-4 = Malaria vaccine dose 4 ; MR-1 = Measles and rubella containing 
vaccine dose 1 ; MR-2 = Measles and rubella containing vaccine dose 2


Annual coverage estimates 2020 - 2024 based on administrative data from routine health information system 
By end 2024, dose 4 coverage 
around 50% in Kenya and 
Malawi—lower than other 2nd 
year of life vaccines like MR-2 
(63% in Malawi, 66% in Kenya)


In Ghana, >80% coverage reached 
after dose 4 schedule changed 
from 24 months to 18 months in 
early 2023 to coincide with Men 
A, MR-2, and ITN provision


Consulted experts emphasized 
dose 4 has strengthened linkages 
within 2nd year of life platform


Working Group assessment: 


➢ Although it may be more 
feasible for a child to 
complete a 3-dose schedule in 
the 1st year of life, a 4-dose 
schedule is feasible 
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Significant impact observed in MVIP even with relatively low dose 4 coverage


Penta-3 = Pentavalent (DTP-Hib-HepB) vaccine dose 3 ; RTS,S-1 = Malaria vaccine dose 1 ; RTS,S-3 = 
Malaria vaccine dose 3 ; RTS,S-4 = Malaria vaccine dose 4 ; MR-1 = Measles and rubella containing 
vaccine dose 1 ; MR-2 = Measles and rubella containing vaccine dose 2


Annual coverage estimates 2020 - 2024 based on administrative data from routine health information system 


Even during vaccine scale-up 
(< 3 years since introduction), 
when approximately 63–75% 
of age-eligible children 
received at least 3 vaccine 
doses and 33–53% had 
received 4 doses:


➢ 13% (95% CI 3–22%) 
vaccine-attributable 
reduction in all-cause 
mortality (excluding injury) 
in children age-eligible for 
vaccination


➢ 22% (95% CI 3–36%) 
reduction in severe malaria 
hospitalizations
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Feasibility of 3-dose vs 4-dose malaria vaccine schedule
Expert opinion* from current or former Ministry of Health (MOH) programme managers in MVIP countries


• A 4-dose schedule is feasible to implement


• Cost is main barrier of 4-dose schedule: especially for countries in Gavi’s Accelerated Transition 
phase, who pay an increasing share of vaccine price; some countries reported financial barriers 
were overcome through a switch to a lower cost vaccine 


• Among the 22 countries that have already started implementing a 4-dose schedule, there could be 
significant challenges with switching to a 3-dose schedule that provides lower overall protection
o Current MOH messaging emphasizes the need for 4 doses for optimal protection, and revising this to promote a 


less effective 3-dose regimen could undermine credibility and trust by health worker and community members 
in the immunization programme and MoH


• If a 3-dose schedule is recommended by WHO as an alternative to the 4-dose schedule, the introduction 
of a 3-dose schedule might be more feasible in areas where the vaccine has not yet been introduced
o However, different schedules within a country may not be operationally feasible. A uniform national schedule 


ensures consistency across data systems, communication, training, and supports mobility of populations and 
health workers


o Health officials, vaccinators and communities will compare across countries and question the use of different 
schedules for cost reasons
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Values and preferences, and acceptability among ministries of health and 
the target population for 3-dose vs 4-dose malaria vaccine schedule (1/2)
Expert opinion* from current or former Ministry of Health (MOH) programme managers in MVIP countries


* The feedback shared reflects individual views and does not 
represent the official position of the respective countries.
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• Programme managers reflected that a 4-dose schedule that provides higher protection is more 
acceptable over a 3-dose schedule that would result in lower protection – for both MOH and target 
population (caregivers)


• From caregiver’s perspective, the benefits of a 3-dose schedule do not outweigh the negative impact of 
lower protection. This is especially the case in the usual context, where the vaccine is made available free 
of charge to the population


*Any caregiver cost savings with a 3-dose schedule (e.g. reduced time and travel for vaccination) would need to be 
considered alongside potential increases in out-of-pocket expenditures for malaria treatment, associated 
transportation costs and loss of earning, that may occur if dose 4 is not administered


• Programme managers acknowledged the challenging economic context and the theoretical potential to 
reach more children with a 3-dose schedule using the same resource envelope. However, they cautioned 
against the risk of compromising the level of protection and diluting the impact within the population


• Not providing dose 4 to a child that visits the health facility for another vaccine in the second or third year 
of life would create missed opportunities for optimal impact
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Values and preferences, and acceptability among ministries of health and 
the target population for 3-dose vs 4-dose malaria vaccine schedule (2/2)
Expert opinion* from current or former Ministry of Health programme managers in MVIP countries


* The feedback shared reflects individual views and does not 
represent the official position of the respective countries.
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• Changing to a 3-dose schedule could undermine trust and acceptability; investments would be needed for 
communication, stakeholder engagement and community sensitization in advance 


o It will be a challenge to justify the choice for a 3-dose schedule and convey that it offers less 
protection than a 4-dose schedule, especially in countries that have already invested in consistent 
messaging emphasizing 4 doses as essential for optimal protection


o Health workers read the literature and would question why a switch to lower vaccine effectiveness


o Country ownership: Strong request from programme managers that in the event of a WHO 
recommendation for a 3-dose schedule (as an alternative to a 4-dose schedule), implementing countries 
and their respective national immunization technical advisory groups should have the final decision on 
which schedule to adopt
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Conclusions by SAGE/MPAG Working Group on Malaria Vaccines (1/3)


3-dose malaria vaccination schedule vs currently recommended 4-dose schedule


• Efficacy and effectiveness: Information from all available research and programme evaluations 
provides strong evidence that the 4-dose schedule of RTS,S/AS01 is superior to 3 doses in 
preventing clinical and severe malaria. Evidence also shows that the receipt of 3 vaccine doses 
provides better protection against clinical and severe malaria than no vaccination. 


• Safety: Both vaccines have good safety profiles. The RTS,S/AS01 case-control study, which was 
designed to measure potential rebound of severe malaria, did not find a rebound effect in 
children who received 3 or 4 vaccine doses – in contrast, children had sustained protection 
after the 3rd dose or the 4th dose. 


• R21/Matrix-M: Although there are no data comparing a 3-dose schedule to a 4-dose schedule 
for R21/Matrix-M, because of the similarity of the vaccine construct to RTS,S/AS01, the 
Working Group considers conclusions based on RTS,S/AS01 evidence and recommendations as 
applicable to both vaccines. 
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Conclusions by SAGE/MPAG Working Group on Malaria Vaccines (2/3)
3 dose malaria vaccination schedule vs currently recommended 4 dose schedule


• Modelled public health impact and cost effectiveness: Both 3-dose and 4-dose schedules are 
impactful, with 4 doses always estimated to provide more impact than 3 doses. 


The 3-dose and 4-dose schedules were found to have similar ranges of cost effectiveness 
estimates (cost per case, death, or DALY averted) compared to no RTS,S/AS01 vaccination. Both 
are estimated to be highly cost-effective in most malaria-endemic countries in sub-Saharan Africa.


• Equity: Overall, access to additional malaria prevention through vaccination is expected to 
increase global health equity, specifically by preventing morbidity and mortality in populations 
with significant disadvantage. 


While a 3-dose schedule would seem to achieve this goal by ensuring that more children receive 
vaccination, the evidence shows that a 4-dose schedule provides substantially greater protection 
against severe malaria than a 3-dose schedule.
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Conclusions by SAGE/MPAG Working Group on Malaria Vaccines (3/3)


3 dose malaria vaccination schedule vs currently recommended 4 dose schedule


• Feasibility and acceptability: Both schedules are feasible to deliver. A 3-dose schedule would 
be less costly. Consulted MOH officials stated that a 4-dose schedule that clearly provides 
higher protection is more acceptable and preferable for both the MOH and target population 
over a 3-dose schedule that results in lower protection. 


There are communication challenges and risks, including public trust in the EPI and MoH, 
should a less effective 3-dose schedule be recommended, particularly in a country that has 
already introduced a 4-dose schedule.
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Outline


11.00h – 11.15h Epidemiological update, risk assessment, and characteristics of A(H5) human cases. (Maria 
Van Kerkhove/Aspen Hammond, WHO). 15 min


11.15h – 11.35h
Overview of landscape of human A(H5) vaccines:
• Licensed A(H5) vaccines. (Shoshanna Goldin, WHO). 10 min. 
• Pipeline A(H5) vaccines, including new technologies. (Pierre Gsell, WHO). 10 min. 


11.35h – 11.50h
Summary of policy recommendations and use to date of A(H5) vaccines (Alba Vilajeliu, WHO). 15 
min. 


11.50h – 13.00h Review of proposed recommendations and discussion (Sonali Kochhar, SAGE member). 70 min. 


25 September 2025


SAGE background document on updated recommendations for the use of human vaccines against zoonotic influenza, A(H5) vaccines, during the interpandemic and 
emergence periods: https://terrance.who.int/mediacentre/data/sage/SAGE_eYB_Sep2025.pdf  
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Avian influenza outbreaks, World Organisation for Animal Health (WOAH) and 
Food and Agriculture Organization of the United Nations (FAO)
1 Oct 2024 to Sept 2025


https://www.woah.org/app/uploads/2025/09/hpai-report-74.pdf


https://www.fao.org/animal-health/situation-updates/global-aiv-with-
zoonotic-potential
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Detections of zoonotic influenza A(H5) Gs/Gd lineage 
viruses in humans 
2003 to 10 Sept 2025


*This may include detections in persons without symptoms that could represent contamination and not infection.
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Detections of zoonotic influenza A(H5) Gs/Gd lineage 
viruses in humans
2024 to 10 Sept 2025


*This may include detections in persons without symptoms that could represent contamination and not infection.
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Detections of zoonotic influenza A(H5N1) viruses in humans, 
by country (n=10)
2024 to 10 Sept 2025


*This may include detections in persons without symptoms that could represent contamination and not infection.


AUS: Australia; BGD: Bangladesh; CAN: Canada; CHN: China; GBR: United Kingdom; IND: India; KHM: Cambodia; MEX: Mexico; USA: United Stated; VNM: Viet Nam. 
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Ongoing FAO-WHO-WOAH avian influenza risk assessments


Last updated 28 July 2025
• At the present time, based on available information, FAO-WHO-WOAH 


assess the global public health risk of influenza A(H5) viruses to be low, 
while the risk of infection for occupationally or frequently exposed (e.g., with 
backyard poultry) persons is low to moderate depending on the risk 
mitigation and hygiene measures in place and the local avian influenza 
epidemiological situation.


• Transmission between animals continues to occur and, to date, a growing 
yet still limited number of human infections are being reported. Although 
additional human infections associated with exposure to infected animals 
or contaminated environments are expected to occur, the overall public 
health impact of such infections at a global level, at the present time, is 
considered minor. 


• The assessment could change if and when additional epidemiological or 
virological information becomes available.


This risk is reliant on strong surveillance, timely detection and sharing 
of information, sequences and viruses.


Updated joint FAO/WHO/WOAH public 
health assessment of recent influenza 
A(H5) virus events in animals and 
people
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WHO risk assessment: Tool for influenza pandemic risk 
assessment (TIPRA)
TIPRA is a tool that is used to assess 
the risk of influenza A viruses with 
pandemic potential to acquire the 
ability of sustained human-to-
human transmission, and the impact 
if such viruses to cause a pandemic. 


Advance planning and preparedness 
help mitigate the impact of future 
pandemics. 


Risk assessment is essential for 
guiding and justifying public health 
preparedness, response, and 
recovery actions.


https://www.who.int/teams/global-influenza-programme/avian-
influenza/tool-for-influenza-pandemic-risk-assessment-(tipra)


Clade 2.3.4.4 B3.13 H5N1 virus other viruses
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Summary of global situation
• Over 900 detections of A(H5N1) in humans reported from over 20 countries since 2003.


• Sporadic with direct or indirect exposure to infected animals or contaminated 
environments.


• Infections can be severe and even fatal.
• Available genetic sequences of the virus from the human cases similar to those from local 


animals.
• No sustained human-to-human transmission.


• Avian influenza A(H5N1) viruses, especially those of clade 2.3.4.4b, continue to diversify 
genetically and spread geographically.


• It is a concerning, evolving situation but not an influenza pandemic.
• Other subtypes of influenza viruses, including swine influenza viruses, continue to circulate in 


animals and occasionally infect humans at the interface.
• Prompt & thorough investigations are critical, early identification of any unusual events that 


could signal person-to-person transmission of the virus and timely reporting are key to optimal 
outcome of response.


• Severity of illness likely due to many factors, such as surveillance, details of 
exposure, availability and timing of testing, etc.
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Outline


11.00h – 11.15h Epidemiological update, risk assessment, and characteristics of A(H5) human cases. 
(Maria Van Kerkhove/Aspen Hammond, WHO). 15 min.


11.15h – 11.35h
Overview of landscape of human A(H5) vaccines:
• Licensed A(H5) vaccines. (Shoshanna Goldin, WHO). 10 min. 
• Pipeline A(H5) vaccines, including new technologies. (Pierre Gsell, WHO). 10 min. 


11.35h – 11.50h
Summary of policy recommendations and use to date of A(H5) vaccines (Alba Vilajeliu, WHO). 15 
min. 


11.50h – 13.00h Review of proposed recommendations and discussion (Sonali Kochhar, SAGE member). 70 min. 


25 September 2025


SAGE background document on updated recommendations for the use of human vaccines against zoonotic influenza, A(H5) vaccines, during the interpandemic and 
emergence periods: https://terrance.who.int/mediacentre/data/sage/SAGE_eYB_Sep2025.pdf  
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Overview


• Objective: Provide an overview of the characteristics and performance of 
licensed A(H5) vaccines


• Methods: Desk review of publicly available information and previously 
gathered information by WHO. The product landscape was then reviewed and 
validated by the manufacturers. 


• Sources: Product leaflets, Peer-reviewed publications, NRA websites, and 
manufacturer websites


• Additional information is available in two WHO publications: 
o An overview of influenza H5 vaccines – PubMed (Published Feb 2025)
o Considerations for use of avian influenza A(H5) vaccines during the interpandemic 


and emergence periods: report of a WHO virtual scientific consultation, September 
2024 (Published June 2025)
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Summary: approved A(H5) vaccines                (Slide 1/2)
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22 approved vaccines: 19 A(H5N1) & 2 A(H5N8)


o An additional vaccine was previously temporarily authorized 


o 13 licensed for use during the interpandemic and/or emergence periods


o 4 of the manufacturers with approved vaccines are currently in clinical trials for other A(H5) 
vaccine candidates


Active licenses: 21 active (1 not currently active due to lack of demand)


NRA license: EMA, FDA, MFDS, PMDA, NMPA, TGA, Thai FDA


Prequalified: 1 (LAIV) for use from 12 months to less than 18 years of age [prudent to not use during the 
interpandemic/emergence period]


Currently commercially available (2025): 2 manufacturers 


Population indication: 9 available for children (8 for 6m+; 1 for 12m+); 12 available for older adults (61 or 
65+)
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Summary: approved A(H5) vaccines               (Slide 2/2)
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Platform: 21 IIV; 1 LAIV


Substrate: Mostly egg-based; 5 cell-based


Adjuvants: 17 products are adjuvanted with AS03, MF59, or alum


Antigen Dosage: 15-30ug for alum, 60-90ug unadjuvanted, 3.75ug for AS03, 7.5ug MF59


Doses: 2 doses (minimum spacing is typically 21 days)


Clades: 
o Most are Clade 1


o 3 each for Clade 2.2.1, Clade 2.3.4.4b, and Clade 2.1.3.2
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Summary of evidence: safety


• At least 32 000 individuals received a currently approved A(H5) vaccine in clinical trials


• No major safety concerns or life-threatening adverse effects were reported for any of the 
vaccines.


• Most of the adverse reactions are mild to moderate, consisting of local injection site pain, 
headache, fatigue, and muscle aches, which typically resolve within a few days.


o Adjuvanted vaccines (those using AS03, MF59, and aluminum-based adjuvants) tend to report 
higher local reactogenicity


o Live attenuated vaccines may cause mild respiratory symptoms


• Reactions to the vaccines
o More adverse reactions in children and increased systemic reactions like irritability and change 


in appetite (6 vaccines reported safety in children);


o More localized reactions in older adults (3 reported safety in older adults); no major differences 
in reactogenicity in older adults


o Currently, no data available among those < 6 months, pregnant women, or lactating mothers
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Summary of evidence: immunogenicity


• Seroprotection or seroconversion (following second dose): Ranged from 
44 – 100% of vaccinated participants (different assays or thresholds used 
among vaccines)


o Generally, lower levels in older adults
o Adjuvanted vaccines with MF59 or AS03 tend to be more immunogenic


• Duration of immune response: Expected duration of protection against 
severe disease is ~6 months. 


• Vaccine efficacy or effectiveness: Data is not available due to limited use 
of the vaccines and circulation of the virus. The correlation of the 
immunogenicity criteria to efficacy/effectiveness for A(H5) vaccines 
is unknown


15


DRAFT


Session8_Influenza


SAGE meeting September 2025







Summary of evidence: cross-reactivity


Cross-reactivity: 
• Variable cross-reactivity across age groups and by product 
• Adjuvanted vaccines had higher immune response and cross-reactivity 


o Adjuvanted vaccines (Clade 1 and 2) demonstrated cross-reactivity across clades 
o Recognize that this does not reflect clade 2.3.2.1e (currently circulating in Cambodia)


• More evidence of cross-reactivity from oil-in-water adjuvants than aluminum-based adjuvants


Prime-boost strategies: 
• Increasing research  – published and emerging data (Finland and Netherlands)
• Initial dose with A(H5N1) followed by A(H5N8) had immune response with a single dose and 


cross-reactivity across clades
• The order of the doses may be relevant (Netherlands will be presenting data in October)
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Outline


11.00h – 11.15h Epidemiological update, risk assessment, and characteristics of A(H5) human cases. 
(Maria Van Kerkhove/Aspen Hammond, WHO). 15 min.


11.15h – 11.35h
Overview of landscape of human A(H5) vaccines:
• Licensed A(H5) vaccines. (Shoshanna Goldin, WHO). 10 min. 
• Pipeline A(H5) vaccines, including new technologies. (Pierre Gsell, WHO). 10 min. 


11.35h – 11.50h
Summary of policy recommendations and use to date of A(H5) vaccines (Alba Vilajeliu, WHO). 15 
min. 


11.50h – 13.00h Review of proposed recommendations and discussion (Sonali Kochhar, SAGE member). 70 min. 


25 September 2025


SAGE background document on updated recommendations for the use of human vaccines against zoonotic influenza, A(H5) vaccines, during the interpandemic and 
emergence periods: https://terrance.who.int/mediacentre/data/sage/SAGE_eYB_Sep2025.pdf  
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Policy for interpandemic/emergence periods use


Evolving Context – what has changed since 2009:


1. New vaccine technologies for pandemic response


2. Local vaccine productionDRAFT
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At least 13 influenza A(H5) vaccine candidates in clinical studies


• Most of them in Phase I/II


• 9 developers, of which 4 
already have licensed 
seasonal or pandemic 
influenza vaccines 


• Includes A(H5N1), A(H5N8), 
and A(H5) vaccines


• 6 mRNA, 1 live attenuated, 2 
recombinant, 3 IIV, and one 
subunit vaccine


• 5 vaccine candidates are 
adjuvanted
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Pipeline for new technologies – seasonal influenza


Source – CIDRAP - https://ivr.cidrap.umn.edu/universal-influenza-vaccine-technology-landscape
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Post-licensure superiority trials - "enhanced" seasonal influenza vaccines


Platform
Superiorit
y Phase 3 
trial


Population
Relative Vaccine 
Efficacy (rVE) vs 
standard IIV


Primary analysis
(Lab-confirmed ILI)


High-dose
DiazGrana
dos
et al, 2014


≥65 y, ~32,000
US/Canada


24.2% (95% CI 9.7–
36.5) Superiority met


AS03-
adjuvanted 


McElhane
y et al, 
2013


≥65 y, ~43,800
15 countries


Overall: 12.1% (−3.4–
25.3),
Subtype 
A: 17.5% (1.6–30.9); 
A/H3N2: 22.0% (5.7–
35.5) 


Superiority not met
But subtype-
specific benefit, 
especially A/H3N2.


MF59-
adjuvanted  


Vesikari et 
al, 2018


6m–5 y, 
~10,600
9 countries


Overall: −0.7%. 
6–23months: 31.4% 
(95% CI 3.1–51.4)


Superiority not 
met but significant 
efficacy in 
youngest subgroup
. 


Recombinant 
protein


Dunkle et 
al., 2017 ≥50 y, ~9,000 30% (95% CI 10–47)


Superiority met
Benefit strongest 
in mismatch years.


Platform Superiority 
Phase 3 trial Population


Relative Vaccine 
Efficacy (rVE) vs 
standard IIV


Primary analysis 
(Lab-confirmed 
ILI)


mRNA 
Moderna


Press release 
June 2025


≥50 y, ~40,805
11 countries


26.6% (95% CI; 
16.7%, 35.4%) Superiority met


mRNA Pfizer
Public Slides, 
WHO 
consultation


18-64 y, 
~18,607
USA


Unknown
Superiority met
Immunogenicity 
non-inferiority not 
met on B


Phase 3 superiority trials - mRNA seasonal influenza vaccines (very preliminary)


How do mRNA influenza 
perform?
Key messages -
Based on preliminary evidence:


- mRNA are expected to show similar level of protection 
vs "enhanced" vaccines


- However, reactogenicity and safety profile appear less 
favourable than enhanced vaccines 


- mRNA vaccines may provide a new tool for seasonal 
and interpandemic use but we do not expect 
significant changes to the current landscape and use


- Licensure of mRNA seasonal influenza vaccines 
may accelerate the development pandemic influenza 
mRNA vaccines
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HHS announcements on mRNA and influenza vaccines


5 August 2025: https://www.hhs.gov/press-room/hhs-winds-down-mrna-
development-under-barda.html  


1 May 2025: https://www.hhs.gov/press-room/hhs-nih-announces-generation-gold-
standard.html 
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Policy for interpandemic/emergence periods use


Evolving Context – what has changed since 2009:


1. New vaccine technologies for pandemic response


2. Local vaccine productionDRAFT
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Local production – influenza vaccines  
WHO Global Action Plan (GAP) for Influenza 
Vaccines Program (2007-2019)


1 South 
Africa


2 Kenya


3 Brazil


15 Argentina


4 Indonesia


14 Vietnam


9 Bangladesh


5 India


13 Pakistan


7Nigeria


10Senegal


6Egypt


11Tunisia


12Serbia


8Ukraine


WHO/MPP mRNA Tech Transfer Program (2021-2030)


2006 2019  
(in millions)


Mexico Birmex 120


Brazil Butantan 0 432


Serbia Torlak 0 3


Thailand GPO 0 31.5


Vietnam IVAC 0 3


China BCHT 0 150


Korea Green Cross 0 180


Total pandemic dose
capacity


0 >>900
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Concluding remarks - 
We are in a better position to respond to flu pandemics vs 2009


▪ New vaccine technologies (e.g. mRNA, 
saRNA, nanoparticles, T-cell) are 
emerging for influenza and are 
being evaluated in seasonal setting (in 
the absence of an influenza pandemic).


• As of now, there is no licensed mRNA for use in 
seasonal and/or interpandemic or emergence 
periods.


• In particular,  mRNA role in seasonal and 
interpandemic influenza may be limited in the 
short-term but may significantly accelerate 
the development of pandemic mRNA vaccines, 
anticipated to be a first-line technology for 
pandemic response.


▪ Local production - Pandemic influenza 
vaccine manufacturing capacity in 
LMICs.


o Theoretically, close to 1 billion doses of 
pandemic vaccines has been established 
in LMICs (GAP Program).


o The WHO/MPP mRNA Tech Transfer 
Programme aims to establish additional 
pandemic vaccine capacity in LMICs.
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Outline


11.00h – 11.15h Epidemiological update, risk assessment, and characteristics of A(H5) human cases. 15 min
(Maria Van Kerkhove, WHO)


11.15h – 11.35h
Overview of landscape of human A(H5) vaccines:
• Licensed A(H5) vaccines. (Shoshanna Goldin, WHO). 10 min. 
• Pipeline A(H5) vaccines, including new technologies. (Pierre Gsell, WHO). 10 min. 


11.35h – 11.50h
Summary of policy recommendations and use to date of A(H5) vaccines (Alba Vilajeliu, WHO). 
15 min.


11.50h – 13.00h Review of proposed recommendations and discussion (Sonali Kochhar, SAGE member). 70 min. 


25 September 2025


SAGE background document on updated recommendations for the use of human vaccines against zoonotic influenza, A(H5) vaccines, during the interpandemic and 
emergence periods: https://terrance.who.int/mediacentre/data/sage/SAGE_eYB_Sep2025.pdf  
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Background: Existing SAGE recommendations on the use of 
licensed human H5N1 influenza vaccines in the interpandemic 
period
Timeline


2007 2009 2010 2013


SAGE 
recommendation 
on creation of H5N1 
stockpile


SAGE 
recommendation 
on target groups/ 
no change to 
stockpile but 
encouragement to 
generate data


SAGE 
recommendation:  
no change to H5N1 
target groups/ 
some updated 
recommendations 
on H5N1 stockpile


SAGE 
recommendation:  
no change to H5N1 
target groups/use 
of Pandemic 
Influenza 
Preparedness (PIP) 
Framework 
(established in 2011) 
instead of WHO 
H5N1 stockpile


Source: Strategic Advisory Group of Experts: recommendations on the use of licensed human H5N1 influenza vaccines in the interpandemic period. Wkly Epidemiol Rec. 2009;84(24):244-8 
(https://www.who.int/publications/i/item/WER8424 ); Meeting of the Strategic Advisory Group of Experts on Immunization, November 2013 – conclusions and recommendations. Wkly 
Epidemiol Rec. 2014;89(1):1-19 (https://www.who.int/publications/i/item/WER8901 ) 
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Target groups for use of licensed human H5N1 vaccines of 
existing SAGE recommendations (2009/2013)


Population group Strongly
recommended


Recommended May be made 
available 


Not 
recommended


Laboratory workers ✓


(limited higher risk groups) 
✓


(others) 
First responders, avian 


outbreaks ✓


Persons potentially in 
contact with highly 


pathogenic avian influenza 
virus


✓


Essential workers (excluding 
health-care workers) in 


enzootic areas 
✓


Health-care workers, 
enzootic areas 


✓


(designated referral 
facilities) 


✓


(others)


Essential workers, non-
enzootic areas ✓


General global population 
✓


✓= recommended by SAGE


Source: Strategic Advisory Group of Experts: recommendations on the use of licensed human H5N1 influenza vaccines in the interpandemic period. Wkly Epidemiol Rec. 2009;84(24):244-8 
(https://www.who.int/publications/i/item/WER8424 ); Meeting of the Strategic Advisory Group of Experts on Immunization, November 2013 – conclusions and recommendations. Wkly 
Epidemiol Rec. 2014;89(1):1-19 (https://www.who.int/publications/i/item/WER8901) 
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Source: Preparedness and resilience for emerging threats: module 1: planning for respiratory pathogen pandemics 30


Scope of SAGE recommendations: “interpandemic and 
emergence periods”
As per WHO’s Preparedness and Resilience for Emerging Threats (PRET) framework:


• Interpandemic period: 


• No human cases of the virus are reported, but 
animals may be infected. 


• Actions focus on preventing emergence or 
introduction of the virus in the human population, 
and preparing to respond to human 
infection/disease. 


• Emergence or introduction period:


• Sporadic human cases (current global situation) or 
clusters of human cases of A(H5) are detected, but 
no sustained human-to-human transmission. 


• Actions focus on responding to the outbreak by 
breaking transmission chains and preparing for 
potential escalation of the event. 
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Policy recommendations for use of human zoonotic 
influenza vaccines during the interpandemic and 
emergence periods


Recommendations 
published before 2023


Recommendations 
published in 2023/24


Recommendations 
published in 2025


Finland: Basis of the 
recommendation and target 
groups for vaccination


New Zealand H5N1 Pre-
Pandemic Vaccine Usage Policy 
(2013)


Austria: Vaccination 
recommendations from the 
National Immunization 
Committee 


Agencies: ECDC


* Recommendation to not vaccinate.  


Kingdom of Saudi Arabia: 
National Plan for Therapeutic 
and Preventive Measures for 
Avian Influenza of Animal Origin 
(2019)


Ireland*:National Immunisation 
Advisory Committee Avian 
influenza vaccine 
recommendations
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Canada: Preliminary guidance 
on human vaccination against 
avian influenza in a non-
pandemic context


Chile*: Reevaluación de la 
recomendación del CAVEI 
sobre vacunación contra 
influenza aviar por virus 
influenza A (H5N1) 2025


France: Grippe zoonotique 
H5N1 Stratégie vaccinale en 
situation prépandémique


Portugal Vacinação contra a 
Gripe Zoonótica 
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https://www.moh.gov.sa/Ministry/About/Health%20Policies/028.pdf

https://www.hiqa.ie/sites/default/files/NIAC/Recommendations_and_Advice/2024/2024.12.20_NIAC_recommendations_re._Avian_influenza_vaccine.pdf
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http://dx.doi.org/10.4067/s0716-10182025000300140
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Laboratory workers
who handle H5 virus 


(animal/human)


First responders in 
zoonotic outbreaks


Health workers 
involved in treating 


suspected/confirme
d human cases


Essential pandemic 
response services


People with ongoing 
contact with infected 
birds or other known 
infected animals or 
their environments


Close contacts of 
suspected or 


confirmed human 
cases


Other groups


WHO SAGE 
(2009 & 2013) ● ● ● ●
New Zealand ●Kingdom of 
Saudi Arabia ● ● ● All hospital staff if the vaccine is available in 


sufficient quantities.


Finland ● ● ● ● Bird ringers, veterinarians, persons working with 
birds in bird or livestock farms


Austria ● ● ● ●
Zoo employees and aviculturists/bird 
breeding operations, including small and 
hobby farms,


Canada ● ●
Work or live on farms geographic connection 
with outbreak farms, 
Larger population groups exposure birds, 
animals, or other environments


France ● ●
Poultry farmers (and cattle farmers). Poultry 
technicians and veterinarians. Rendering plant 
workers (responsible for removing and 
processing animal carcasses).


Netherlands ●
Portugal ● ●


ECDC ● ● ●
Routinely, occupationally or otherwise exposed to 
animals, their secretions or contaminated 
environments, including poultry/ fur farm 
workers, veterinarians, zookeepers, laboratory 
personnel and others.


Groups to target for vaccination during interpandemic and 
emergence periods
4 countries have started vaccination (in bold)


Strongly recommended Recommended May be made available
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Finland: Uptake, lessons, and immune responses of 
human influenza A(H5) vaccination


2023: HPAI clade 2.3.4.4b led to outbreaks on 71 Finnish fur farms, which exposed 
humans to the disease.  Policy recommendations for human A(H5) vaccination 
for those at increased exposure risk to infected animals were issued. 


2024 - 2025: 
• National vaccination campaign started in June 2024


• Zoonotic Influenza Vaccine Seqirus (H5N8): 2 doses, min interval 3 weeks
• Administered doses1: 947 in 2024 & 619 in 2025 (coverage <10%)


• Key results2,3 of THL’s Competence Center for Behavior and Communication 
(CUBE) study
• Risk group perceptions of avian influenza must be taken into account
• Different actors must cooperate
• Use of research on vaccine behavior for planning of campaigns  


• Study to evaluate humoral and cell-mediated immune responses by ZIVS 
against H5N1 2.3.4.4b clade in vaccine target groups4


Source: 1. ¹ Finnish Institute for Health and Welfare. (2025). Vaccinations recorded in the Finnish Vaccination Register. Retrieved September 15, 2025. Available at: https://sampo.thl.fi/pivot/prod/en/vaccreg/uptake/fact_uptake  2. Selvitys 
lintuinfluenssarokotuksiin liittyvistä asenteista rokotuskampanjan tueksi: laadullinen tutkimus lintuinfluenssan riskiryhmään kuuluvien rokotushalukkuudesta 3. https://blogi.thl.fi/toimiva-rokotuskampanja-edellyttaa-yhteistyota-ja-
vuorovaikutusta-kohderyhmien-kanssa/ 4. https://www.researchsquare.com/article/rs-6804016/v1 
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Canada: Public-facing guidance and messaging on 
human A(H5) vaccination


• February 2025: Issued ‘Preliminary 
guidance on human vaccination against 
avian influenza in a non-pandemic 
context’


• Guidance and communications from 9 
provinces and territories was developed


• July 2025: vaccination started with GSK 
Arepanrix (H5N1), 2 doses at least 21 days 
apart in most of province and territories


• Research planning is underway to assess 
the rollout


Source: Nova Scotia (Link), New Brunswick (Link), Alberta (Link), Newfoundland and 
Labrador (Link), Yukon (Link); British Columbia (Link), Nunavut (Link), Quebec (Link), 
Manitoba (Link)
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https://www.nshealth.ca/patient-education-resources/important-information-about-avian-influenza-h5n1-and-h5n1-vaccine

https://www2.gnb.ca/content/dam/gnb/Corporate/Promo/NDEG-MEDO/PDFs/ndeg-avian-influenza-a-h5n1-en.pdf

https://open.alberta.ca/dataset/58d31634-61d9-469d-b95f-f714719b923e/resource/7ac2901b-e8f8-405f-9022-f09e5dcf5eb2/download/aip-bp-avian-influenza.pdf

https://www.gov.nl.ca/hcs/files/Provincial-Immunization-Manual-Avian-Influenza-Program.pdf

https://yukon.ca/sites/default/files/2025-08/hss-section-8-avian-influenza-H5N1-pandemic-vaccine.pdf

http://www.bccdc.ca/resource-gallery/Documents/Guidelines%20and%20Forms/Guidelines%20and%20Manuals/Epid/CD%20Manual/Chapter%202%20-%20Imms/Part4/Avian-Influenza.pdf

https://www.gov.nu.ca/sites/default/files/documents/2025-07/11_0_specialized_and_annual_immunization_protocols_july_2025.pdf

https://publications.msss.gouv.qc.ca/msss/fichiers/piq/feuillets_ang_2025/A52_avian-flu.pdf

https://www.manitoba.ca/health/publichealth/environmentalhealth/docs/hcp-faq-h5n1-vaccine.pdf
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Methods and processes used by SAGE to develop 
recommendations 
Evidence-to-Recommendation (EtR) framework


7 criteria
• Problem statement/priority of the public health problem;
• Benefits and harms of the options including certainty of the 


evidence;
• Values and preferences;
• Resource use;
• Equity;
• Acceptability; and
• Feasibility.


Source: https://www.who.int/publications/i/item/9789240090729 
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In summary


• While earlier SAGE recommendations prioritized A(H5) vaccination for laboratory personnel, 
first responders to zoonotic outbreaks and health workers in designated referral facilities, 
current epidemiological trends suggest that other occupational groups may also be at 
increased risk of exposure. 


• Increasing number of countries with policies and emerging lessons and real-world data from 
the use of A(H5) vaccines. 


• Based on the methods and processes used by SAGE to formulate WHO’s policy 
recommendations, the latest data has been revised and framed as EtR to inform:


• Proposed overarching objective of human A(H5) vaccination


• Key factors for country decision-making


• Identification of additional target groups at risk of exposure


• Development of a decision-aid matrix to guide A(H5) vaccination in foreseeable epidemiological scenarios.
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Composition of the ad hoc technical expert group
Member Affiliation


Salah Al Awaidy Communicable Disease Surveillance and Control Adviser to the Office of the Undersecretary of 
Health Affairs at the Ministry of Health, Oman


Cheryl Cohen Associate Professor, University of the Witwatersrand, South Africa
Sonali Kochhar Clinical Associate Professor, Department of Global Health, University of Washington, Seattle, and 


Medical Director, Global Healthcare Consulting, India
SAGE member


Gabriel Leung Executive Director (Charities and Community) of The Hong Kong Jockey Club overseeing its 
Charities Trust. Governor of The Wellcome Trust, Japan
SAGE member


Hanna Nohynek Chief Physician, Professor at Department of Health Security in the Finnish Institute for Health and 
Welfare (THL), Finland
SAGE Chair (recused herself from recommendation-making on the SAGE H5 vaccines session)


Saad Omer Founding Dean of the Peter O’Donnell Jr. School of Public Health, UT Southwestern Medical 
Center, Dallas, United States
SAGE member


Hitoshi Oshitani Professor at the Department of Global Health and Infectious Diseases, Tohoku University 
Graduate School of Medicine, Japan


Punnee Pitisuttithum Professor of Tropical Medicine, Faculty of Tropical Medicine, Mahidol University, Thailand 
SAGE member


Richard Pebody Director of Clinical and Emerging Infections at the UK Health Security Agency, United Kingdom
Kanta Subbarao Professor, Laval University, Canada


This group has been coordinated by Department of Immunization, Vaccines, and Biologicals (IVB) in collaboration with WHO Health Emergencies Programme 
(WHE)’s Epidemic and Pandemic Management Threats Department at WHO headquarters.
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Background 


• Global COVID-19 cases, hospitalizations, and post-COVID conditions remain substantially
lower than in previous years. However, SARS-CoV-2 variants (e.g., XFG, NB.1.8.1) continue to
circulate and evolve, disproportionately affecting older adults with comorbidities, and
increased hospitalizations have been observed among young infants in some settings


• Variant-adapted monovalent mRNA and protein-based vaccines are being used, with older
viral-vectored platforms mostly phased out due to reduced demand and updated strain
coverage needs


• Updated boosters continue to provide protection against severe disease, however, vaccine
effectiveness against mild or asymptomatic infection remains low, wanes rapidly over time


• Ongoing genomic surveillance is critical, given the continued emergence of new Omicron
sublineages with potential immune escape features


• Access to variant-adapted vaccines remains constrained in many LMICs and demand for the
vaccines has declined significantly in both LMICs and HICs
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Background 


• The WHO roadmap on uses of COVID-19 vaccines in the context of Omicron and
high population immunity is not planned to be updated in this meeting


• As mentioned in the roadmap, when deciding to implement booster doses, each
country needs to take into account the age structure of the population; the current
and potential burden of severe COVID-19 disease and hospitalizations; the
availability and access to vaccines including variant-containing vaccines; as well as
opportunity costs, coverage rates with the initial doses, and community
acceptance of boosters
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For Information Session Outline 


• Current Burden of Disease by Risk Group : Ayse Acma, WHO, 20 min


• Prequalified Vaccines, Vaccine Uptake and Access by WHO Region and Risk Group: Georgios
Stathopoulos and Elisabeth Pluut, WHO, 15 min


• Vaccine Effectiveness by Risk Group: Daniel Feikind, WHO, 20 min


• Vaccine Safety by Risk Group : Eun Mi Kim, WHO, 20 min


• Way forward : Annelies Wilder-Smith, WHO, 5 min


• Discussion : 40 min
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Global COVID-19 and other Coronaviruses Programme


Global Respiratory Threats


Epidemic and Pandemic Threat Management 


Ayse Açma on behalf of the WHO COVID-19 EMST


23 September 2025


COVID-19 situation update and burden 
estimates by risk groups
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Circulation – Test Positivity Rate from sentinel surveillance 
As of 31 August 2025


7
Data source:  FluNet (www.who.int/toolkits/flunet). Global Influenza Surveillance and Response System (GISRS).  Data 


as of 31 August 2025, generated on 15 September 2025


Elevated activity (>10%) in some countries from: 
• Northern, Central America and Caribbeans, Tropical South America;


• Western, Northern and Eastern Europe;  
And a few countries from: 


• Northern Africa
• Eastern Mediterranean; 
• South-East Asia and 
• Western Pacific


Increasing trend (>2.5%) compared to previous week in some countries from: 
• Central America; 


• Northern and Eastern Europe; 
• Western Africa
• Western Pacific


Session3_COVID-19


SAGE meeting September 2025







HEALTH


programme
EMERGENCIES 8


Wastewater monitoring for SARS-CoV-2 viral activity (As of 05 September 2025)


COVID-19 wastewater | WHO COVID-19 dashboard
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Cases and deaths reported to WHO 
As of 31 August 2025


COVID-19 cases | WHO COVID-19 dashboard
COVID-19 deaths | WHO COVID-19 dashboard
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76 countries 38 countries
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Hospitalizations and ICU admissions reported to WHO 
As of 31 August 2025


WHO COVID-19 Dashboard : Hospitalizations 10


34 countries
32 countries
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SARS-CoV-2 variant circulation 
As of 24 August 2025
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COVID-19 circulation | WHO COVID-19 dashboard


Session3_COVID-19


SAGE meeting September 2025



https://data.who.int/dashboards/covid19/circulation?n=o

https://data.who.int/dashboards/covid19/circulation?n=o

https://data.who.int/dashboards/covid19/circulation?n=o

https://data.who.int/dashboards/covid19/circulation?n=o

https://data.who.int/dashboards/covid19/circulation?n=o





HEALTH


programme
EMERGENCIES


COVID-19 deaths reported by age 
As of 31 July 2025
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Europe Americas


~ 2% ~ 14%


COVID-19 deaths | WHO COVID-19 dashboard
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COVID-19 deaths reported by age in Americas 
As of 31 July 2025


*Brazil, Mexico, Chile, Peru, Argentina, Panama, Uruguay, Cuba, Colombia, Ecuador, Guyana, Costa Rica , Bolivia, Guatemala, Saint Lucia, Suriname, Bahamas, Turks and Caicos Islands
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12% 12% 12% 14% 14% 11% 11% 11% 10% 11% 10% 12% 10% 11% 12% 11% 10% 13% 11%
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Age distribution among COVID-19 related reported deaths USA


0 - 4 05_14 15 - 64 65+


Between January 2024 and July 2025 number of deaths with age information:  61 246
Number of 15-64 deaths same period : 7 002


USA
Americas: Pooled data from 18 countries* 


Between January 2024 and July 2025 number of deaths with age information:  3 710
Number of 15-64 deaths same period : 912


25% 26% 21% 24%
26%


22% 28% 27% 31%
17%


21% 24% 22%
20% 20% 24% 38% 25% 37%
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Age distribution among COVID-19 related reported deaths Americas


0 - 4 05_14 15 - 64 65+


Reported routine surveillance data shows:
• USA has higher proportion for 15 to 64 group compared to Europe but lower compared to rest of reporting Americas countries
• Proportion of 15 to 64 is increasing in Americas LIC / MICs in 2025


Difficult to interpret:
• Potential bias : Low number of deaths  - fluctuations in 18 countries and  reporting incidental deaths in overall Americas (?)
• Or higher rate of comorbidities in young adults and weaker case management in LIC / MICs? 


Session3_COVID-19


SAGE meeting September 2025







HEALTH


programme
EMERGENCIES


COVID-19 incidence rate by age
2025 data
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Spain
Japan


informe_sivira.knit
Acute Respiratory Infection (ARI)|National Institute for Health and 
Crisis Management Infectious Disease Information Site
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https://docsivira.isciii.es/Informe_semanal_SiVIRA_202535.html#2__Vigilancia_de_IRA_en_Atenci%C3%B3n_Primaria

https://id-info.jihs.go.jp/surveillance/idss/content/teiten_ARI/index.html

https://id-info.jihs.go.jp/surveillance/idss/content/teiten_ARI/index.html
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COVID-19 associated severe outcomes by age : hospitalizations
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Epidemiology of COVID-19 in England: January 2020 to December 2024 - GOV.UK


Informes — Ministério da Saúde


EnglandBrazilJapan


informe_sivira.knit


Severe Acute Respiratory Syndrome due 
to SARS-CoV-2, EW29 to EW36 of 2025.


USA


COVID-NET | COVID-19 | CDC


Rep of Korea


간행물·소식지 : HOME > 감염병소식 > 간행물·소식지 : 목록


Nb of age among hospitalized patients with severe acute respiratory 
infections due to SARS-CoV-2 infection


Age            SARI cases  SARI deaths


2%


12%


24%


Incidence rate per 100K pop


Spain


>60


The number of new hospitalized 


Acute Respiratory Infection (ARI)|National Institute for Health and Crisis Management 
Infectious Disease Information Site


0-59
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Demographic characteristics of SARS-CoV-2 hospitalizations
2025 data
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Australian Respiratory Surveillance Reports – 2025 | Australian Government 
Department of Health, Disability and Ageing


Vaccination Coverage


informe_sivira.knit


Spain


Children Adults


Australia
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COVID-19 associated severe outcomes by age : 
deaths
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Surveillance and Data Analytics | COVID-19 | CDC


USA


Informes — Ministério da Saúde


Brazil
Severe Acute Respiratory Syndrome due to 
SARS-CoV-2, EW29 to EW36 of 2025.


Mortality rate per 100K pop


Epidemiology of COVID-19 in England: January 2020 to December 2024 - GOV.UK


England


~70% VC


England vaccine coverage


6m to 17 yo 13% coverage


USA vaccination


COVID-19 Vaccination Coverage and Intent for Vaccination, 
Adults 18 Years and Older, United States | COVIDVaxView | CDC
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COVID-19-associated myocarditis prevalence 
Meta-analysis by Zuin et al 2023


Over a mean follow-up of 9.5 months, myocarditis occurred to: 
0.21 (95% CI 0.13-0.42) out of 1000 patients survived to COVID-19 


infection 
compared with 


0.09 [95% CI 0.07-0.12) out of 1000 control subjects.


Increased risk of incident myocarditis among recovered COVID-19 
patients within 1 year from the index infection: 


HR 5.16, 95% CI 3.87-6.89; P < 0.0001; I2 = 7.9%
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One-Year Risk of Myocarditis After COVID-19 Infection: A Systematic Review and Meta-analysis - Canadian Journal of Cardiology
One-Year Risk of Myocarditis After COVID-19 Infection: A Systematic Review and Meta-analysis
Zuin, Marco et al.
Canadian Journal of Cardiology, Volume 39, Issue 6, 839 - 844
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COVID-19 disease associated myocarditis burden
Data up to 2023 from USA


“Vaccination associated elevated myocarditis risk has been a tiny 
fraction of the risk associated with COVID-19 infection, even for higher-
risk subgroups such as young male adults” 
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Declining Myocarditis Mortality in the United States and the Impact of the COVID-
19 Pandemic – PMC
Abdul Jabbar AB, Khan DA, Osborne J, Thomson W, Chinawalkar A, Klisares M, 
Gilkeson K, Aboeata A.
J Clin Med. 2025 Jul 18;14(14):5116. doi: 10.3390/jcm14145116. PMID: 40725807; 
PMCID: PMC12295393.


AAMR: age-adjusted mortality rate 
Myopericardial complications following COVID-19 disease and vaccination: a clinical consensus statement of 
the European Society of Cardiology Working Group on Myocardial and Pericardial Diseases | European Heart 
Journal | Oxford Academic Eur Heart J, Volume 46, Issue 34, 7 September 2025, Pages 3328–3338, 
https://doi.org/10.1093/eurheartj/ehaf222


From 2020 to 2023, there were 40.12% more myocarditis related deaths than expected. COVID-19 infection contributed to almost three-quarters of excess myocarditis mortality.
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Cardiovascular Disease Prevention and Management in COVID-19: A Clinical 
Consensus Statement of the European Association of Preventive Cardiology


European Society of Cardiology published a clinical consensus statement to provide 
unified, practical recommendations for prevention, rehabilitation, and long-term care of 
cardiovascular prevention strategies across all stages of COVID-19 and while identifying 
critical research gaps to ensure strategies continue to evolve with emerging evidence. 


Over 20% of Long COVID patients,*, ** estimated to experience cardiac symptoms 
suggesting that potentially 2–5% of all individuals infected with COVID-19 may develop 
Cardiac Long COVID.


• In the acute phase, cardiovascular complications : inflammatory conditions 
(myocarditis and pericarditis) and thrombotic events (acute myocardial 
infarction, stroke, deep vein thrombosis and pulmonary embolism, vasospasm, 
arrhythmias, and heart failure).


• Cardiac Long COVID signs and symptoms: angina, breathlessness, arrhythmias, 
heart failure, autonomic dysfunction, fatigue, and dizziness
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Cardiovascular disease prevention and management in COVID-19: a clinical consensus statement of the European Association of Preventive Cardiology, the European Association 
of Cardiovascular Imaging, the Association of Cardiovascular Nursing & Allied Professions, the European Association of Percutaneous Cardiovascular Interventions, and the Heart 
Failure Association of the ESC, Vassilios S Vassiliou, Vasiliki Tsampasian, Maria Luiza Luchian, Flavio D’Ascenzi, Fabrizio D’Ascenzo, Marc R Dweck, Javier Escaned, Sabiha Gati, Martin 
Halle, Konstantinos C Koskinas, Lis Neubeck, Michael Papadakis, Steffen E Petersen, Arsen Ristic, Marco Metra, Giuseppe Biondi-Zoccai


2025 European Journal of Preventive Cardiology https://doi.org/10.1093/eurjpc/zwaf540
Published: 18 September 2025


* Risk Factors Associated With Post-COVID-19 Condition: A Systematic Review and Meta-analysis – PubMed
** Prevalence of cardiovascular symptoms in post-acute COVID-19 syndrome: a meta-analysis – PubMed
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Post COVID-19 condition (long COVID)


• Challenging to provide estimates of new cases with high precision, but the current evidence shows that long COVID represents a substantial and ongoing 
challenge to global health:


• Millions of people have been affected with post COVID-19 condition since the beginning of the pandemic.1


• Global estimates indicate that 6 in 100 people with COVID-19 develop post COVID-19 condition. 2


• Recent data suggest a decline in risk of developing PCC, but findings are limited and primarily from high-income countries.3


• Under broader case definitions symptom burden following COVID-19 can be markedly higher, a recent meta-analysis estimated pooled prevalence 
of 36% from 144 studies. 4


• Risk factors for developing PCC:


• Higher risk among women, older adults, smokers, those who are overweight or obese or have pre-existing chronic health problems.5


• Repeated infections and severe COVID-19 needing hospitalization or ICU admission also increase the risk. 5


• Prevention: 


• Ongoing risk reduction is important with preventive measures. 6


• Vaccination appears to have a protective effect in reducing likelihood of post COVID-19 condition in adults, but single vaccination has relatively 
lower protective value. 7
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1.Al-Aly, Z., Davis, H., McCorkell, L. et al. Long COVID science, research and policy. Nat Med 30, 2148–2164 (2024). https://doi.org/10.1038/s41591-
024-03173-6
2.Vos, T. et al. Estimated Global Proportions of Individuals With Persistent Fatigue, Cognitive, and Respiratory Symptom Clusters Following 
Symptomatic COVID-19 in 2020 and 2021. JAMA 328, 1604–1615 (2022).
3.Ford ND, Slaughter D, Edwards D, et al. Long COVID and Significant Activity Limitation Among Adults, by Age — United States, June 1–13, 2022, to 
June 7–19, 2023. MMWR Morb Mortal Wkly Rep 2023;72:866–870. DOI: http://dx.doi.org/10.15585/mmwr.mm7232a3.
4.Yiren Hou, et al. Global Prevalence of Long COVID, Its Subtypes, and Risk Factors: An Updated Systematic Review and Meta-analysis, Open Forum 
Infectious Diseases, Volume 12, Issue 9, September 2025, ofaf533, https://doi.org/10.1093/ofid/ofaf533
5.Tsampasian, V. et al. Risk factors associated with Post-COVID-19 Condition: A Systematic Review and Meta-analysis. JAMA Intern Med 183, 
(2023).
6.WHO Post COVID-19 condition (long COVID) Fact Sheet https://www.who.int/news-room/fact-sheets/detail/post-covid-19-condition-(long-
covid) 
7.Byambasuren O, Stehlik P, Clark J, et al. Effect of covid-19 vaccination on long covid: systematic review​. BMJ Medicine 2023;2:e000385. doi: 
10.1136/bmjmed-2022-000385​
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Post COVID-19 condition (long COVID) during pregnancy and 
postpartum: a systematic review 


Included 13 studies gathering 13,729 participants from January 2020 to 
October 2024:


• Long COVID prevalence in pregnant women ranges from 9.3% to 93%, 
reflecting differences in study design, definitions, and symptom timing.


• Key Long COVID risk factors for pregnant or postpartum women: severe 
acute COVID-19, obesity, pre-existing mental health conditions, and 
non-vaccination.


• Several studies reported that women with Long COVID-19 were at a 
higher risk for adverse maternal and neonatal outcomes, such as 
preterm birth and increased need for neonatal intensive care. 


Significant limitations: heterogeneity in study designs, sample sizes, 
follow-up durations and definitions of Long COVID.
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Georgakopoulou VE, Taskou C, Spandidos DA, Sarantaki A. Long COVID-19 and pregnancy: A systematic review. 
Biomed Rep. 2024 Nov 19;22(1):15. doi: 10.3892/br.2024.1893. PMID: 39624781; PMCID: PMC11609607.
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Summary (1/2)


• Continued widespread circulation


• SARS-CoV-2 continues to circulate widely with other pathogens, including respiratory viruses, 


• SARS-CoV-2 does not yet have seasonality like other respiratory pathogens.


• SARS-CoV-2 is showing elevated activity in many countries in Northern Hemisphere, although with lower intensity 
this year compared to last year without a winter peak at the beginning of the year.


• From mid Feb to end of May sentinel surveillance test positivity has shown increases in some countries from 
Eastern Mediterranean and South- East Asia and Western Pacific. From May on reporting European countries 
showing increasing trend followed by a slower increases in Northern America in August.


• SARS-CoV-2 Evolution


• SARS-CoV-2 continues to evolve and new variants with higher transmissibility and immune-escape properties are 
emerging: XFG is dominant in countries from Europe and Americas while NB.1.8.1 is dominant in Western Pacific 
countries


23


Session3_COVID-19


SAGE meeting September 2025







HEALTH


programme
EMERGENCIES


Summary (2/2)
Risk Groups (age-group and outcomes)


• Hospitalizations: Age specific routine hospitalization surveillance data (Japan, Brazil, Rep Korea, Australia, Spain, USA):


• Older adults remain the age group (>65 or >80) with highest risk of hospitalization. 


• Countries monitoring ‘<1 year old’ are presenting a second highest risk for hospitalization for this age group following older adults (>65 or 
>80).


• Severe outcomes: For more severe outcomes like ICU admission and deaths (Thailand, England, USA, Brazil):


• Older adults remains the main group with more severe outcomes.


• Mortality: Proportion of younger adult (15 to 64) deaths is consistently higher in Americas than Europe: 2% vs 14% 


Burden


• Elderly remains the highest risk group for hospitalizations, ICU admissions and deaths. However, infants seem to have second highest risk for 
hospitalizations in many countries.


• Relatively reduced burden of Long COVID and COVID-19 associated myocarditis (1 country estimate).


• Vaccination helps reduce the risk of Long COVID, however the virus is still circulating widely, and every new infection is associated with a risk.


• Several studies reported that women with Long COVID-19 were at a higher risk for adverse maternal and neonatal outcomes


Limitations:


• Most available data comes from high-income settings.


• Limited geographical and income-level representativeness in assessing burden and identifying risk groups.


• Unpublished excess mortality estimates up to 2023 showed that after age-standardization relative burden was higher in regions and income 
groups with younger populations.
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Georgios Stathopoulos, Vaccine Access; 
WHO HQ, IVB
Elisabeth Pluut, Vaccine PQ; WHO HQ, RPQ
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COVID-19 Vaccination 
Insights Report


Reporting period: January - December 2024


Released: 22 July 2025
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COVID-19 
vaccines: Markets 
and Products


September 2025
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COVID-19  Executive Summary


Key indicators market health in 2024
mRNA, saRNA, VLP, protein, viral vector, 
inactivated, DNA


Vaccine type


Supply


• 2024 supply was about 60% of 2023 volumes due to falling demand (714 million 
doses in 2024 versus 1.2 billion in 2023)


• mRNA vaccines accounted for 43% of doses in 2024 (304 million doses) 
compared to 70% in 2023 (845 million doses), inactivated vaccines 24% (170 
million), subunit vaccines 17% (121 million), and viral vector vaccines 17% (118 
million) 


Demand


• Demand has been falling year-over-year since the peak in 2021
• Demand is expected to continue to fall but at a lesser rate and stabilize at an 


annual baseline in the coming years
• Demand may develop for combined COVID vaccines (with other respiratory 


pathogens) but this is likely to be concentrated in HICs given expected high 
prices


Balance / 
Access Risk


• Platform/product preferences were more fragmented in 2024, with mRNA 
vaccines accounting for 43% of all volume (304 million out of 714 million doses)


• Likewise, the highest volumes of vaccines were supplied to LMICs  in 2024, 
47% (338 of 714 million doses), compared to 47% in HICs in 2023 (565 of 1,202 
million doses).


• mRNA vaccines remain concentrated amongst 5 producers (out of a total of 24)


Price
• Median price in UNICEF-procuring market in 2024: $6.75.
• Median price ranged from $16.89 to $23.15 in self-procuring public markets of 


MICs and HICs respectively


All age groups
injectable, intrasanal, inhaled


Program characteristics


Breadth 
(total producers)


24
With reported sales in at 


least 1 country in 2024


Flexibility
(nr. WHO PQ vaccines)


4 PQ’ed
(5 EUL) 


9 EUL-delisted in 
2024


Health
(Supply-demand 
balance)


Oversupply


Concentration 
(volume share for 2 
largest producers)


~40%


Innovation 
(nr. pipeline vaccines in 
Phase III)


24
planned or ongoing


(only 4 on vaccines not 
already in use)


Source: 2025 Global Vaccine Market Data; WHO.int prequalification; clinicaltrials.gov 
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The decline in COVID-19 volumes continued in 2024


Source: 2025 Global Vaccine Market Data


COVID-19 vaccine volume by 


manufacturer 2024


Disclaimer: The 2025 Global Vaccine Market Dataset 
captures 2024 global vaccine volumes using direct 
country reports and other publicly available sources. 
Reference to any of these vaccines is no indication of 
endorsement. 
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41%


24%


18%


17%


Total 2024 volume
 (714mn doses) 


by platform [%]


mRNA Inactivated


Viral vector Subunit


Inactivated, subunit and viral vector vaccines had relatively stable but low 
demand over the last two years, driven by LICs and LMICs


Source: 2025 Global Vaccine Market Data


• SEAR: 82%
• EUR: 7%
• AMR: 6%


• AMR: 37%
• EUR: 32%
• WPR: 17%


• SEAR: 65%
• AFR: 21%
• AMR: 3%


• SEAR: 70%
• WPR: 24%
• EMR: 6%
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COVID-19 vaccine prices (US$ per dose) tiering by 
income level 


• Limited reports of 
COVID-19 vaccine 
prices in 2024;


• LICs and MICs were 
predominantly 
pooled-
procurement 
purchasers;


• The average 
pooled-
procurement price 
(UNICEF SD, PAHO 
RF, Other pooled) in 
MICs was $8.87, 
whereas the 
median self-
procurement price 
in HICs was $22.52


Source: 2025 Global Vaccine Market Data; only reported by countries through the eJRF
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COVID-19 – WHO Prequalified / EUL vaccines


Source: WHO https://extranet.who.int/prequal/sites/default/files/document_files/Summary%20Status%20of%20COVID-19%20Vaccines%20within%20WHO%20EUL-PQ%20evaluation%20process%20-%2001%20July%202025%20.pdf


Manufacturer /
WHO EUL 


holder


Name of Vaccine


Platform
NRA of Record Vaccination schedule


Shelf life


Presentation


EUL / PQ decision 
date


HIPRA


BIMERVAX 
• Omicron
• Omicron/XBB


Recombinant Protein


EMA Individuals 16 years of age and older who 
have previously received a mRNA COVID-19 
vaccine
One dose (booster is not indicated in the PI))


Shelf life -  9 months at 2°C to 8°C 
for XBB


Presentation – 1 dose vials


PQ 09/10/2023


BioNTech/ 
Pfizer


Comirnaty
• Omicron/XBB
• JN.1
• BNT162b2/COMIRNATY (ancestral) and 


Original/Omicron (bivalent) (delisted on 
17/04/25)


Nucleoside modified mRNA


EMA One dose in individuals as of 5 years of age


<5 years of age - 2 doses 21 to 28 days apart  


Shelf life - 18 months at -90°C to -
60°C


Presentation - Single dose and 6 
doses vial


PQ 24/09/2024


EUL  31/12/2020


Serum 
Institute of 
India


Covovax
• NVX-CoV2373
• Omicron XBB1.5


Recombinant nanoparticle prefusion spike 
protein formulated with Matrix-M  adjuvant


DCGI Individuals 12 years of age and older 


Booster dose for adults 18 years of age and 
older


Shelf life - 9 months at  2°C 
to 8°C  


Presentation - 5 and 10 doses vials


PQ 13/06/2025


EUL 17/12/2021


Novavax Nuvaxovid
• NVX-CoV2373/Nuvaxovid: Ancestral
• Omicron XBB1.5
• JN.1


Recombinant nanoparticle prefusion spike 
protein formulated with Matrix-M  adjuvant


EMA One dose for Individuals 12 years of age and 
older 


Shelf life - 9 months at  2°C 
to 8°C  


Presentation - 5 and 10 doses vial


PQ 26/06/2025


EUL 20/12/2021


Biological E Corbevax 


RBD antigen of SARS CoV-2 (Covid-19)


DCGI Individuals aged 12 and older – two doses at 
least 4 weeks apart


Shelf life - 24 months at 2 °C - 8 °C


Presentation – 1 dose, 10 and 20 
doses vial


EUL 15/01/2024
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Strain updates in COVID-19 variant adapted vaccines
Company Product name Strain


Expected Updates
Approval


Corbevax
• Ancestral
• XBB
• JN.1 (2025)


WHO EUL (transitioning)


Comirnaty
• Omicron XBB
• Omicron JN.1
• Omicron LP8.1


WHO PQ


BIMERVAX • Omicron XBB
• LP1.8 WHO PQ


Nuvaxovid
• NVX-CoV2373/Ancestral
• Omicron XBB1.5
• Omicron JN1


WHO PQ


Covovax
• NVX-CoV2373
• Omicron XBB1.5
• JN.1


WHO PQ


Spikevax


• Omicron XBB
• Omicron JN.1
• Omicron KP.2
• Omicron LP8.1


Multiple (EMA, USFDA, MHRA, 
SwissMedic, ….)


Kostaive • Omicron JN1 Japan, EMA


Daiichi Sankyo Daichirona • Omicron JN1 Japan
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COVID-19 
vaccines: Annex


September 2025


40
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Financial value declined in a similar way and is primarily 
attributed to falling mRNA sales in HICs


Source: 2025 Global Vaccine Market Data


COVID-19 vaccine value by 


manufacturer 2024
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41%


24%


18%


17%


Total 2024 volume
 (714mn doses) 


by platform [%]


mRNA Inactivated


Viral vector Subunit


The Southeast Asian region drives vaccine volumes across platforms 
except for mRNA vaccines, purchased mainly by Europe and the US


• SEAR: 82%
• EUR: 7%
• AMR: 6%


• AMR: 37%
• EUR: 32%
• WPR: 17%


• SEAR: 65%
• AFR: 21%
• AMR: 3%


• SEAR: 70%
• WPR: 24%
• EMR: 6%


Source: 2025 Global Vaccine Market Data
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COVID-19 
vaccine effectiveness (VE) against 
recent SARS-CoV-2 variants by 
priority group population.
SAGE meeting September 2025


Daniel Feikin 
Department of Immunization, Vaccines & Biologicals
WHO headquarters
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PICO Questions used to select VE studies
High priority use groups Moderate to low priority groups Special considerations for pregnancy


Population Older adults (≥ 60 y) and/or persons 
with 
comorbidities/immunocompromise


Healthy persons 6 months – 60 
years


Pregnant persons; infants < 6 months of age


Intervention A. JN.1or KP.2 monovalent vaccine
B. XBB monovalent vaccine
C. Any other Covid-19 vaccine


Any primary series or booster dose received 
during pregnancy


Comparator A. Unvaccinated or vaccinated with any vaccine but not yet with a XBB 
vaccine


B. Unvaccinated or vaccinated with any vaccine but not yet with a 
JN.1/KP.2 vaccine


C. Unvaccinated or any vaccine received > 3 months ago


No dose during pregnancy (with or without 
primary vaccine series in the past)


Outcome During JN.1 predominance: 
• Hospitalized COVID-19 (with or without ICU) 
• Severe Covid-19
• COVID-19 associated death


During Omicron predominance:
• Hospitalizations due to COVID-19 in 


pregnancy. 
• Hospitalization or death due to COVID-


19 in infants up to 6 months of age. 
• Adverse birth outcomes, including 


stillbirth, preterm birth, low birth weight, 
NICU admission.
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Global distribution of COVID-19 variants


VE studies with JN.1 predominance
Slide courtesy of  James Otieno/WHO
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Eligible VE studies in high priority use groups 
during JN.1 predominance


JN.1/KP.2 
Monovalent vaccines


XBB.1.5 
Monovalent vaccines


• N=18 
• Study period: 2024-2025
• Subvariant periods:
       XBB/JN.1 (15)
       JN.1 (15)


• N=6
• Study period: 2024-2025
• Subvariant periods:


     KP.3/XEC (6)


Other vaccine
 


• N=0
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Up-to-date or relative VE (%) against death and severe disease
during JN.1 predominance (BA.2.86/JN.1/KP/XEC/LP.8.1), 


high priority use groups
(ref no) country, population, subvariant, time since last dose (days)


VE (%)


VE Range
XBB.1.5 vaccines: -21 to 84%
JN.1 vaccines: 76-96%
KP.2 vaccines:


VE Range 
XBB.1.5 vaccines: -6 to 78%
JN.1 vaccines: 43-85%
KP.2 vaccines: 36-53%


VE estimates for entire follow-up period where available
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Up-to-date or relative early (<3m) VE (%) against death and severe disease
during JN.1 predominance, high priority use groups


(ref no) country, population, subvariant, time since last dose (days)


VE (%)


VE Range
XBB.1.5 vaccines: 51-83%
JN.1 vaccines: 86%


VE Range 
XBB.1.5 vaccines: 28-68%
JN.1 vaccines: 39-75%
KP.2 vaccines: 25-46%


VE estimates within 3 months post final dose


Session3_COVID-19


SAGE meeting September 2025







Up-to-date or relative VE (%) against death and severe disease
during JN.1 predominance, immunocompromised/comorbidities


(ref no) country, population, subvariant, time since last dose (days)


VE (%)


VE Range
XBB.1.5 vaccines: 47-54%
KP.2vaccines: 36-38%


N=4 studies
VE estimates for entire follow-up period where available


Session3_COVID-19


SAGE meeting September 2025







Up-to-date or relative VE (%) against all outcomes
during JN.1 predominance, moderate/low priority use groups


(ref no) country, population, subvariant, time since last dose (days)


VE (%)


VE Range
XBB.1.5 vaccines: 84%


VE Range 
XBB.1.5 vaccines: 30-65%


N=3 studies
VE estimates for entire follow-up period where available


VE Range 
XBB.1.5 vaccines: 32%
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Up-to-date or relative VE (%) of JN.1/KP.2 boosters against
death, severe disease, and symptomatic disease over time, JN.1 predominance


VE (%)


Months since last dose
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Up-to-date or relative VE (%) of XBB.1.5 vaccines against
death, severe disease, and symptomatic disease over time, JN.1 predominance


VE (%)


Months since last dose
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Meta-analysis of VE against Post-Covid Condition (>3 mo 
symptoms) among people with SARS-CoV2 infection


• Pre-omicron 32.1% (54%, 70%)
• Omicron 20.9% (10%, 43%) 
• VE higher with 3+ doses
• Time since vax not considered


• Similar findings for long Covid 
     (defined as > 1 mo symptoms)


Peine, C et al.  Clin Micro Infect 2025   https://doi.org/10.1016/j.cmi.2025.07.026 
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Summary of VE in high-priority populations


• Among high-priority populations, both XBB and JN.1/KP.2 
monovalent vaccines provide additional, moderate protection 
against severe disease and death associated with JN.1 
subvariants


• There is little waning in first four months after vaccination against 
JN.1 outcomes, although longer follow-up time is needed 


• VE studies do not include outcomes associated with the most 
recent JN.1 subvariants (e.g., LP 8.1, XFG)


• Few studies among moderate/low priority populations, which 
show similar VE to high priority populations
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COVID-19 vaccination in pregnancy


Update and considerations for decision-making


Thanks to Sami Gottlieb, WHO/HQ
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Outline


• Maternal Covid-19 illness
• Burden/risks
• VE against disease among pregnant women


• COVID-19 in infants <6 months
• Burden/risks
• VE of maternal vaccination against disease in infants <6 mos


• Pregnancy-related, fetal, neonatal outcomes
• Burden/risks
• VE/impact of maternal vaccination against pregnancy-related outcomes
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PICO Questions used to select VE studies
High priority use groups Moderate to low priority groups Special considerations for pregnancy


Population Older adults (≥ 60 y) and/or persons 
with 
comorbidities/immunocompromise


Healthy persons 6 months – 60 
years


Pregnant persons; infants < 6 months of age


Intervention A. XBB vaccine 
B. JN.1/KP.2 vaccine
C. Any other Covid-19 vaccine


Any primary series or booster dose received 
during pregnancy


Comparator A. Unvaccinated or vaccinated with any vaccine but not yet with a XBB 
vaccine


B. Unvaccinated or vaccinated with any vaccine but not yet with a 
JN.1/KP.2 vaccine


C. Unvaccinated or any vaccine received > 3 months ago


No dose during pregnancy (with or without 
primary vaccine series in the past)


Outcome During JN.1 predominance: 
• Hospitalized COVID-19 (with or without ICU) 
• Severe Covid-19
• COVID-19 associated death


During Omicron predominance:
• Hospitalizations due to COVID-19 in 


pregnancy. 
• Hospitalization or death due to COVID-


19 in infants up to 6 months of age. 
• Adverse birth outcomes, including 


stillbirth, preterm birth, low birth weight, 
NICU admission.
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Data presented on pregnancy is mostly from the early 
Omicron period, from 2022-2023


• No data on Covid and pregnancy from exclusively the JN.1 predominant 
period, from 2024 onward
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1.  Maternal Covid-19 disease
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COVID-19 and pregnancy: Maternal illness in Omicron era


• Living systematic reviews/meta-analyses from pre-Omicron era showing 
increased risks of severe disease in pregnant women 
• SRs are no longer ongoing


• Several recent studies: decreased severity of maternal illness comparing 
infections during pregnancy in Omicron vs earlier VOC periods


• Vaccine use has gone up in same time period


CRONOS prospective pregnancy registries, Germany 


Mand N et al. BMJ Paediatrics 


Open 2025
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Effects of SARS-CoV-2 infection on maternal illness 


• Carlson et al, 2024: Large US electronic database ~3 million deliveries


• 26,053 COVID-19 diagnoses at delivery Jan 2022-Aug 2023


• Pregnant women with COVID diagnosis, compared to those without COVID, had 
increased risks of multiple adverse outcomes, including:


• intensive care unit admission 2.7% vs 1.7%  aPR 1.64   (1.52-1.77)
• mechanical ventilation  0.3% vs 0.1%  aPR 3.15   (2.52-3.93)
• in-hospital death  0.03% vs 0.01%  aPR 5.00  (2.30-10.90)


Carlson J et al. Obstet Gynecol 2024. https://pubmed.ncbi.nlm.nih.gov/37917932/ (US).
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Absolute VE (%) - any COVID-19 booster received in pregnancy protects against
Omicron severe disease, symptomatic disease, and infection in pregnant persons


Range: 43-86%


Range: 53-79%


VE: 48%


VE (%)
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Relative VE (%) - any COVID-19 booster received in pregnancy protects against
Omicron severe disease, symptomatic disease, and infection in pregnant persons


Range: 25-68%


Range: 36-55%


VE: 38%


VE (%)
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2. Covid-19 in infants under 6 months old


• The only age group without infection- or vaccine-
induced immunity


• The only age group in which Covid vaccines are not 
licensed
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Rates of Covid in Infants in UK


From:  Abdul Aziz, medRxIV.2024
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US COVID-NET population-based surveillance:
Infants <6 mos have comparable cumulative COVID-19 
associated hospitalization rates to adults aged 65–74 years
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U.S. COVID-NET


7171% of children < 6 months old 


had no underlying medical 


conditions (vs. 54% in 6-23 mo 


and 29% in 2-17 yrs)


From A. McNeil, ACIP meeting


June 2025
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Absolute VE (%) - any COVID-19 booster received in pregnancy protects against
Omicron severe disease and infection among infants 0-6 months


Range: 25-80%


Range: 3-77%


VE (%)
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Relative VE (%) - any COVID-19 booster received in pregnancy protects against
Omicron severe disease and infection among infants 0-6 months


VE (%)
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3.  Covid-associated adverse pregnancy 
outcomes
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Mixed findings from Omicron era on the degree to which 
SARS-CoV-2 infection affects pregnancy outcomes
• Carlson et al, 2024: Large US electronic database ~3 million deliveries


• 26,053 COVID-19 diagnoses at delivery Jan 2022-Aug 2023
• Pregnant women with COVID diagnosis, compared to those without COVID, had 


increased risks of multiple adverse outcomes, including:
• stillbirth   0.7% vs 0.6%  aPR 1.17     (1.01-1.36)
• preterm delivery  12.3% vs 9.6%  aPR 1.28   (1.24-1.33)


Carlson J et al. Obstet Gynecol 2024. https://pubmed.ncbi.nlm.nih.gov/37917932/ (US).


• Tsepamo Study, Botswana2: (Nov 2021-Aug 2022) birth outcome surveillance in 
public hospitals with routine SARS-CoV-2 screening at delivery, n=~8,800


• No differences in overall adverse birth outcomes, severe adverse birth outcomes, 
preterm birth, or stillbirth; did not vary by HIV status


Banga J, et al. PLOS One 2024. https://doi.org/10.1371/journal.pone.0310980 
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Prospective meta-analysis (PMA) on COVID-19 and 
pregnancy in the Omicron era (updated June 2025) 
• The only IPD data with COVID and non-COVID pregnancies in the Omicron era 


include cohort studies from Kenya, Brazil, and Pakistan (3 studies, n=1474, July 
2023) and data from the Swedish National Registry (n=14,276; May 2022).


• Results from IPD meta-analysis, subset to Omicron era pregnancies, + Villar 
et al study suggest infection in pregnancy increases risk for maternal and 
perinatal health outcomes


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


Birth/neonatal outcome Relative risk (95% CI) 


[n studies]


Preterm birth (<37w) 1.45 (1.28-1.66) [4]


Mod preterm birth (<34w) 1.85 (1.30-2.65) [4]


Low birth weight (<2500g) 1.14 (0.96-1.35) [4]


NICU admission at birth 2.88 (0.63-13.16) [4] Preliminary, unpublished data; 
please do not circulate


Maternal outcome Relative risk (95% CI)


[n studies]


ICU Admission 3.43 (0.30-38.64) [2]


Preeclampsia or Eclampsia 1.21 (0.92-1.60) [5]


Cesarean Delivery 1.06 (0.97-1.16) [5]


Slide courtesy of Emily Smith and Erin Oakley, George Washington Univ
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WHO COVID-19 & Pregnancy Cohort Study 
(10 primarily LMICs, Jun 2021-Oct 2023)
• Pregnant women with SARS-CoV-2 infection (n=2,305) vs those without (n=1,455):


Outcome  pre-Omicron


RR (95% CI)


Omicron


RR (95% CI)
Hemorrhage 2.02  (0.95-4.29) 0.51 (0.23-1.11)


Emergency C-section 1.26 (1.03-1.53) 0.73 (0.56-0.95)


Hypertensive disorders pregnancy 1.59 (0.94-2.68) 0.93 (0.59-1.47)


MMMI (maternal morbidity) 1.27 (1.12-1.44) 0.76 (0.48-1.22)


Preterm birth <37 wks 1.73 (1.32,2.28) 1.03 (0.68-1.57)


Preterm birth <34 wks 3.69 (1.92-7.09) 1.88 (1.04-3.39)


Congenital anomaly (22 wks) 2.28 (0.80-6.46) 0.76 (0.39-1.49)


NICU admission 1.90 (1.28-2.82) 0.82 (0.54-1.26)


SPMMI (infant morbidity) 1.76 (1.01-3.05) 0.86 (0.45-1.63)
MS under review; please do not 
circulate*Controlling for maternal age and presence of underlying conditions


• In Omicron era, RRs 
attenuated and no 
longer significantly 
increased


• Sensitivity analyses 
did not reveal any 
increased risks in 
Omicron


• Of note, 57% of these women were vaccinated, half of those recently in 
pregnancy – analyses are ongoing to evaluate impact of vaccine on outcomes
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COVID-19 vaccine effectiveness in pregnancy related to 
pregnancy/neonatal outcomes


Ciapponi A et al. Drug Safety 2024. https://doi.org/10.1016/S0140-6736(22)02467-9 https://safeinpregnancy.org/lsr/


• Early studies, mostly designed as safety 
studies, showed impact of vaccines in 
preventing outcomes such as preterm 
birth and neonatal death


• In online meta-analysis, few studies 
distinguish overlap between pre-
Omicron and Omicron variants
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COVID-19 vaccine effectiveness/impact in pregnancy 
related against stillbirth


https://safeinpregnancy.org/lsr/
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COVID-19 vaccine effectiveness/impact in pregnancy 
related against preterm birth <37 weeks
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Summary of vaccination during pregnancy
• Covid-19 illness in pregnant persons


• Mixed evidence for increased severity in pregnancy, likely not with Omicron
• Moderate VE (early omicron)


• COVID-19 in infants <6 months
• High rate of hospitalizations (comparable to elderly)
• Likely low-moderate severity of disease among hospitalized infants
• Moderate VE of maternal vaccination against disease in infants <6 mos


• Covid-associated adverse pregnancy, fetal, neonatal outcomes
• Mixed evidence for ongoing increased risk with Omicron infection
• Mixed evidence for ongoing VE against adverse pregnancy outcomes
• Limited by few recent studies, and potential confounding with vaccination


• Pregnancy data is mostly from early Omicron period so might be less 
relevant to current epidemiological situation.
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Thanks to Johns Hopkins Bloomberg SPH/IVAC for systematic review of VE and 


graphics; Melissa Higdon, Anu Baidya, Karoline Walter, Maria Knoll (VIEW-hub.org | ViewHub)


IVAC work is funded by CEPI.  Sami Gottlieb, Emily Smith for pregnancy slides.


 


Thank you
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Safety Updates of COVID-19 
Vaccines


SAGE Meeting, Geneva


23 September 2025


EunMi Kim                  


(WHO HQ/PVG)
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Safety profiles of COVID-19 vaccines 


88


Types Safety profile 


mRNA 
vaccines


• Reactogenicity (fever, myalgia) similar or slightly lower with repeated boosters vs. primary series.
• SAEs: Myocarditis/pericarditis (predominantly in younger males, highest after 2nd dose), Anaphylaxis (<5 per million)
• No consistent signals for GBS, Bell’s palsy, stroke, infertility, or miscarriage
• In older adults, the safety profile remains favorable; no increased risk of severe adverse events with multiple 


boosters in surveillance data.


Viral vector 
vaccines


• SAEs: 
• Anaphylaxis (very rare, <1 per million) 
• Thrombosis with thrombocytopenia syndrome (TTS/VITT): Very rare and ≥65 years were much lower compared 


to other age groups
• Guillain-Barré syndrome (GBS): Elevated risk signal after Janssen (high rate in males ≥50 years)
• Immune thrombocytopenia (ITP): reported but rare 


Protein-based 
vaccines


• Local/systemic reactogenicity lower than mRNA and viral vector vaccines.
• SAEs: Anaphylaxis (very rare), Myocarditis/pericarditis (very rare, no clear pattern)
• Limited post-marketing booster data — no new safety concerns in elderly/comorbid populations.


Inactivated 
vaccines


• Long-standing platform safety record; mild local/systemic effects; 
• SAEs: Anaphylaxis (very rare)
• No booster-specific safety signal in the Chinese CDC reports
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• Safety of mRNA and protein-based (Novavax) COVID-10 vaccines when used as 
boosters or repeated doses, focusing on three priority groups (High Priority Groups, 
Medium & Low Priority Groups) and Pregnancy


89


Scope:


✓ mRNA vaccines (Pfizer-BioNTech, Moderna) 


✓ Protein-based vaccines (Novavax)


X   Viral vector and inactivated vaccines are excluded due to limited current use and data
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WHO COVID-19 Vaccine Reaction Rates Information Sheets: Methodology


90


• To provide evidence-based rate estimates for adverse events occurring after COVID-19 vaccination 


• For this analysis, a systematic literature review was conducted to identify relevant studies and grey literature which 
reported select serious adverse events occurring after WHO Emergency Use Listing (EUL) mRNA, viral vector, protein 
subunit and inactivated COVID-19 vaccination. The serious adverse events included were those for which evidence of 
increased vaccine-attributable risk had been demonstrated in post-marketing vaccine safety surveillance and 
observational studies. These events had been assessed by international regulatory agencies and recognised as side 
effects with probable or possible causality associated with COVID-19 vaccination and included:


• Myocarditis/myopericarditis


• Pericarditis


• Anaphylaxis


• Thrombosis with thrombocytopenia syndrome (TTS)


• Guillain-Barré Syndrome (GBS)


• Immune thrombocytopenia (ITP)
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Methods overview


Page 91


Search and screen
• Peer reviewed, pre-print literature, clinical trials, 


regulatory data


Exclude
• Case reports and series
• Background articles
• Special populations
• Sources lacking data to inform rates


Include
• Sources that aligned with PICO question


Extract
• Largest denominators
• Robust methodology
• Most up to date data


Output
• Rate estimates per platform and by brand


• AESI (Summary of Findings tables)
• Reactogenicity 


• Details of sources of information
• Study Characteristics tables


Assess
• Certainty of Evidence – modified GRADE 


approach – AESI
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Challenges


WHO GACVS November 2023_COVID-19 Vaccine Platform Reaction Rates Information Sheets Update Page 92


• Clinical trial data not useful for rare events


• Limited meta-analyses or pooled estimates


• Many case reports and spontaneously reported data without denominators


• Limited number of sources containing large enough denominators


• Limited sources for lesser used brands


• Complexity of screening sources with different outcomes or definitions


• Newly described condition – Thrombosis with thrombocytopenia syndrome (TTS)
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Safety of mRAN (Pfizer-BioNTech, Moderna) COVID-10 vaccines
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Types Safety profile 


Reactogenicity • Local/systemic reactogenicity common: injection-site pain, fatigue, headache, myalgia, chills, 
fever. Symptoms are mild to moderate; transient (resolves within 1–3 days).
• More frequent after the second dose and in younger adults.


SAEs • Anaphylaxis: very rare (approx. 5 cases per million doses); treatable with prompt care.
• Myocarditis/pericarditis: rare; highest risk in males 12–29 years, particularly after the 2nd 
dose.
• Severe outcomes are uncommon; most cases resolve with clinical management.


AESIs • Neurologic events (e.g., Bell’s palsy): reported, but evidence does not support increased risk 
compared with background.


• Pregnancy outcomes: large registry and observational data show no increased risk of 
miscarriage, stillbirth, preterm birth, or neonatal complications.
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Safety of protein-based (Novavax) COVID-10 vaccines


• Limited post-marketing data — no new safety concerns in elderly/comorbid populations, pregnant and lactating women, 
and Immunocompromised people. 


• Limited booster safety but no new safety concerns reported.  
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Types Safety profile 


Reactogenicity • Local/systemic reactogenicity (fatigue, headache, myalgia, low-grade fever/chills) lower than 
mRNA and viral vector vaccines.


SAEs • Anaphylaxis: very rare
• Myocarditis/pericarditis: very rare, rates reported to be lower than with mRNA; no consistent 
age/sex pattern established


AESIs • Guillain-Barré syndrome (GBS), Immune thrombocytopenia (ITP), Neurologic events (e.g., Bell’s
palsy, transverse myelitis): very rare, only isolated reports from surveillance data
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mRNA COVID-19 vaccines and Myocarditis
-Key learnings from earlier use 
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1. Frequency: Highest in males ~12–29 years, especially after dose 2; much lower after boosters. Risk is 
greatest after the second dose. Risk is substantially lower with later (2022–25) formulations/boosters


2. Pattern: Typically, occurs within 0–7 days (often 2–4 days) post-vaccination. Predominantly males ≤30 y; 
incidence declines with age; rare in females and older adults.


3. Clinical outcomes: Mortality is very rare. Clinical symptoms include chest pain, troponin elevation; most 
cases are mild to moderate; many are hospitalized for observation, with short stays and rapid recovery.  
(Note: In clinical practice, there were challenges in distinguishing vaccine-associated myocarditis from 
myocarditis due to recent or concurrent SARS-CoV-2 infection.)


4. Risk minimization measures: 


• Targeted counseling: Inform males 12–39 years about the rare risk and early symptom reporting 
(chest pain, dyspnea, palpitations). 


• Choose a lower-risk product for higher-risk groups if feasible. 
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Myocarditis risk and reported cases in 2025
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WHO VigiBase data indicate a notable decline 
in reports of serious myocarditis following 
COVID-19 vaccination (excluding reports from 
the United States).*


Possible explanations include:


• Overall reduction in the number of 
vaccinations administered.


• Lower vaccination rates among higher-risk 
groups (e.g. adolescent and young adult 
males).


• Higher vaccination rates among populations 
with a lower myocarditis risk (e.g. older 
adults).


• Adoption of longer intervals between 
vaccine doses, which may reduce 
myocarditis risk.


*Export of VigiLyze data on 27 Aug. 2025 
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US ACIP: Myocarditis after COVID vaccinations (mRNA vaccines)
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*Slide presented at the ACIP meeting (June 2025) https://www.cdc.gov/acip/meetings/presentation-slides-june-25-26-
2025.html 


• Myocarditis rate after vaccination in 
booster doses is lower than the 2nd 
dose or boosters. 


• U.S. VSD shows Myocarditis within 7 
days per million doses in 12–39 years 
old (risk highest at age 16-17 years in 
males)


• Dose 1 (2020–21): ~6


• Dose 2 (2020–21, peak): ~38


• Original booster (2021–22): ~25
Bivalent (2022–23): ~2


• 2023–24: ~5


• 2024–25: ~2 (within 
background rate < 2 per million)
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mRNA COVID-19 vaccines and other SAEs
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• Among SAEs, myocarditis/pericarditis is the only adverse event with a well-established causal relationship to mRNA 
COVID-19 vaccines, particularly in young males after dose 2. 


• Other conditions, including GBS and Bell’s palsy, have been carefully evaluated and are not considered causally 
related, with observed rates aligning with background rate expectations.


1. Guillain–Barré Syndrome (GBS)
• Evidence: Large epidemiological studies (US, UK, EU) show no consistent association between mRNA vaccines and GBS.
• Context: The increased risk of GBS was observed mainly with adenoviral vector vaccines (e.g. Janssen, AstraZeneca), not with mRNA 
vaccines.
• Regulatory assessment: EMA and FDA concluded there is no definitive causal link established between mRNA vaccines and an 
increased risk of GBS.


2. Bell’s Palsy (Facial Nerve Palsy)
• Evidence: Slight numerical imbalance in early clinical trials (Pfizer and Moderna) prompted monitoring.
• Post-marketing data: Large population-based studies and pooled analyses show no causal link; rates are consistent with background 
incidence.
• Regulatory assessment: Regulatory authorities (EMA, FDA) consider Bell’s palsy a non-confirmed signal for mRNA vaccines, and no 
warnings specific to causality are included in product information. 


References: Soltanzadi N, et al. Incidence of Bell’s palsy after coronavirus disease (COVID-19) vaccination: A systematic review. Neurologia. 2024. 
Risk of Guillain-Barré syndrome after COVID-19 vaccination or SARS-CoV-2 infection: a large multinational study. (2025).
Oster ME, Shay DK, Su JR, Gee J, et al. Reports of Guillain-Barré Syndrome After COVID-19 Vaccination in the United States. JAMA Network Open. 2022; 5(9): 
e2238499. 
. Rafati A, et al. Association of SARS-CoV-2 Vaccination or Infection With Bell Palsy: A Systematic Review and Meta-analysis. JAMA Otolaryngology – Head & 
Neck Surgery. 2023; 149(6): 552-564.
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Safety of COVID-19 vaccines in pregnancy
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Types of vaccines Safety profile Safety in booster doses 


mRNA vaccines
(Pfizer-BioNTech, 
Moderna)


• Extensive pregnancy registry and observational 
data show no increased risk of adverse pregnancy 
outcomes (miscarriage, stillbirth, preterm birth) or 
neonatal complications.


• Well tolerated; local/systemic symptoms similar to 
non-pregnant adults.


• Booster during pregnancy not linked to 
increased adverse pregnancy outcomes in 
available studies.


Protein-based vaccines
(Novavax)


• Limited pregnancy data; animal studies and early 
post-marketing reports have not flagged safety 
concerns


• Pregnancy-specific booster data are very limited.


The body of evidence available across all COVID-19 vaccine platforms did not suggest any specific risks associated with
COVID-19 vaccine administration in pregnancy. There were no significant differences in preterm births, still births, or
spontaneous abortions in relation to COVID-19 vaccines compared to background rates. Conversely, COVID-19 disease in
pregnancy is associated with severe disease and adverse pregnancy outcomes, underpinning the benefit of vaccination.


References: Zaçe D, La Gatta E, Petrella L, Di Pietro ML. The impact of COVID-19 vaccines on fertility — A systematic review and meta-analysis. Vaccine. 2022; 
40(39):6023-6034. doi: 10.1016/j.vaccine.2022.09.019
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GACVS: Safety of COVID-19 vaccines in pregnancy
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• Safety in pregnancy: GACVS didn’t find evidence of increased adverse pregnancy or perinatal outcomes 
attributable to COVID-19 vaccination. GACVS concluded that the data remain very reassuring for the use 
of vaccines during pregnancy, with no evidence of adverse fetal outcomes identified. 


• Fertility (female/male) and menstrual disorders: GACVS discussed the safety data related to fertility and 
menstrual disorders but found no evidence that COVID-19 vaccines impair fertility. 


• Breastfeeding: GACVS/WHO PVG has reviewed available data from lactation populations as part of safety 
monitoring and found no safety signals have arisen for lactating mothers or their breastfed infants. 


• Recommendations: GACVS emphasized strengthening pharmacovigilance in pregnancy, including cohort 
event monitoring and use of pregnancy exposure registries, and incorporated pregnancy outcomes into 
global safety monitoring frameworks published in the Weekly Epidemiological Record. Pregnancy 
registries and long-term follow-up data were highly recommended. 
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US ACIP: Methods used to review the safety of COVID-19 vaccines in pregnancy
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US ACIP: Results on the Safety of mRNA COVID-19 vaccines in pregnancy
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Reference: DeSilva et al., “Evaluation of Acute Adverse Events after Covid-19 Vaccination during Pregnancy,” NEJM, 387 (2022): 187–89.
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US ACIP: Other adverse events of special interest following mRNA COVID-19 vaccines
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Other adverse events of special interest following mRNA COVID-19 vaccines
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• Reports of capillary leak syndrome (CLS), paraesthesia and hypoaesthesia, glomerulonephritis and nephrotic 
syndrome, and rhabdomyolysis observed following mRNA COVID-19 vaccination were also published and safety 
signals investigated. Causality could not be confirmed for these events.


• Reports of ischaemic stroke in individuals aged 65 years and older were signaled by the US VSD following 
BNT162b2 bivalent vaccines. However, further investigations rejected a causal association between BNT162b2 
bivalent vaccines and ischaemic stroke. Finally, reports of menstrual disorders, including heavy menstrual bleeding 
and post-menopausal bleeding, were investigated. 


• The EMA concluded that there was a reasonable possibility that heavy menstrual bleeding was associated with 
mRNA COVID-19 vaccines, but that there was insufficient evidence to conclude a causal association between 
mRNA vaccines and post-menopausal bleeding.
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US National Academies (NASEM) 2024 Report on COVID-19 Vaccine Safety


▪ Causal associations established


➢ mRNA vaccines (BNT162b2, mRNA-1273): Myocarditis


➢ Ad26.COV2.S (Janssen): Guillain-Barré syndrome (GBS), Thrombosis with thrombocytopenia syndrome (TTS)


▪ Insufficient evidence (causality not confirmed/rejected)


➢ All 4 COVID-19 vaccines: Pericarditis without myocarditis and Immune thrombocytopenia (ITP) 


▪ Evidence favors rejection of causality


➢ mRNA vaccines: Bell’s palsy, myocardial infarction, and female infertility 


➢ Pfizer-BioNtech (BNT162b2): Ischaemic stroke 


▪ Confirmed adverse events from administration errors (not vaccine-specific)


➢ Shoulder injuries: rotator cuff/biceps tendinopathy, bone injury, nerve injury through direct injection into/adjacent to 
tendon, bone, or nerve
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Conclusions 
mRNA vaccines: Generally well tolerated; rare myocarditis/pericarditis more often in 
males 12–29 after dose 2 with much lower rates after boosters; anaphylaxis very rare 
(~few per million); no consistent signal for GBS or Bell’s palsy.


Protein-based vaccines: Lower reactogenicity than mRNA; anaphylaxis very rare; 
myocarditis/pericarditis extremely rare with no consistent age/sex pattern; no class 
signal for TTS/VITT and no elevated GBS risk detected.
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COVID-19 
WAY FORWARD


    


 


 
Annelies Wilder-Smith
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WHO Interim Recommendations for the optimal use 
of COVID-19 vaccination 


Target population Vaccination of persons who have never 
received a COVID-19 vaccine


Revaccination of persons who have received 
at least one dose of COVID-19 vaccine


Oldest adultsi


Older adults with multiple comorbidities 
that put them at higher risk of severe 
COVID-19


Single doseiii 6-12 months after previous dose


Older adultsii


Other adultsiv with severe obesity or a 
comorbidity that puts them at higher risk 
of severe COVID-19


Single doseiii Approximately 12 months after previous dose


HIGH priority-use groups


Target population Vaccination of persons who have never 
received a COVID-19 vaccine


Revaccination of persons who have received 
at least one dose of COVID-19 vaccine


Healthy adultsiv


Children and adolescents aged 
6 months to 17 years with severe 
obesity or a comorbidity that puts 
them at higher risk of severe COVID-19v


Single doseiii Not routinely recommendedvi


MEDIUM priority-use groups
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i Age cut-off to be decided by countries; often it is 75 or 80 years.  ii Age cut-off to be decided by countries: often it is 50 or 60 years.  iii In vaccine-naïve persons, for programmatic purposes, a single dose 
can be considered for primary vaccination given that the vast majority of the population will have been infected at least once. For inactivated COVID-19 vaccines, two doses are required for the primary 
vaccine series.  iv Age cut-off to be decided by countries: often it is 18 to 49 or 18 to 59 years.  v Regulatory approvals or WHO EUL for the age indication differ by vaccine product; refer to the product-specific 
vaccine recommendations.  vi “Not routinely recommended” means that such vaccines are not recommended because of minimal public health impact and low cost-effectiveness in most settings. 
However, vaccination may be offered in individual country-specific circumstances where added benefit is expected to be more substantial. This interim recommendation acknowledges that some countries 
may elect to offer such doses in the routine programme based on population risks, disease epidemiology, or public health priorities.  vii Benefit of vaccinating healthy children and adolescents is 
substantially lower compared to vaccinating older persons or as compared to other childhood vaccinations. Countries could consider vaccination based on disease burden, cost effectiveness, and other 
programmatic priorities.  viii Regulatory approvals or WHO EUL for the use in pregnancy may differ by vaccine product.


LOW priority-use groups


Target population Vaccination of persons who have never 
received a COVID-19 vaccine


Revaccination of persons who have received 
at least one dose of COVID-19 vaccine


Healthy children and adolescents 
aged 6 months to 17 years


If countries opt to vaccinate low priority-use groupsvii, they 
could consider single dose for ages 5 years and above; two 
doses for age 6 months to 4 yearsv


Not routinely recommendedvi


Sub-populations with special considerations


Target population Vaccination of persons who have never 
received a COVID-19 vaccine


Revaccination of persons who have received 
at least one dose of COVID-19 vaccine


Persons with moderate and severe 
immunocompromising conditions 
(adults, adolescents and children 
> 6 months)


Two or three doses in consultation with the health care 
provider


6-12 months after previous dose; optimal time interval should be 
determined in consultation with the health care provider


Pregnant adults and pregnant 
adolescentsviii


Single dose in each pregnancy regardless of previous vaccination status; ideally during the second trimester or at any opportunity


Health and care workers with direct 
patient contact


Single dose Approximately 12 months after previous dose
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WAY FORWARD


E2R Tables and GRADEing Reviews Position paper


▪ SYSTEMATIC REVIEWS on  Vaccine 
effectiveness in adults and in pregnant 
women (maternal and neonatal 
outcomes)


▪ PICO questions formulated


▪ Time frame is 2023- now


▪ Risk of Bias Assessment will be conducted


▪ Burden of disease 


▪ Benefit-risk assessments


Update to the current Roadmap table


Special focus on the three groups including 
those listed under “special considerations”, 
eg pregnant women


Extended safety review
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