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

9-12 March 2026 

WHO HQ (Geneva)  

Day 1: Monday, 9 March 2026 (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  

T. Adhanom Ghebreyesus, Director-General, WHO. Director 
General, WHO. 5 min.  

Welcome – introduction of participants 

K. O’Brien. Director of Immunization, Vaccines and Biologicals 
(IVB) Department, WHO. 5 min. 

A. Scott. SAGE Chair. 3 min. 

A. Wilder-Smith. SAGE Secretariat. WHO. 2 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, Gavi, the Vaccine Alliance. S. Nishtar. GAVI. 
10 min.  

Discussion. 45 min. 

FOR INFORMATION 

 

1h 15 min. 

12:30 Lunch Break Break 1h 

13:30 

 

 

 

 

Global and regional reports – Session 1  continued: 
Regional reports 

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

Discussion. 30 min.  

Presentations from PAHO, WPRO, SEARO. 10 min. each.  

Discussion. 30 min.  

FOR DISCUSSION 

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

2h  

15:30 Break Break  15 min. 

15:45 

 

 

 

 

From midterm IA2030 review to Future of 
Immunization – Session 2 

Introduction. B. Millinchip, WHO. 5 min. 

IA2030 reform – the role of SAGE. B. Millinchip, WHO. 10 min. 

Discussion. 20 min. 

Future of Immunization Policy Making. E. Lemango, UNICEF. 15 
min. 

Discussion. 30 min. 

Conclusions and next steps. B. Millinchip, WHO. 10 min. 

FOR DISCUSSION 1h 30 min.  

17:15 End of day 1   

1- Download Pdf  

2- Open file in Acrobat Reader 

3- Click on the  icons to access presentations   
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Day 2: Tuesday, 10 March 2026 

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 

 

 

 

 

 

 

Vaccine Portfolio Optimisation and Prioritisation 
(VPOP) – Session 3 

Background and progress on the VPOP approach, 
available tools and their implementation. J. Fihman, 
WHO. 20 min. 

Country presentation on optimization: 

• Experience from Iran – prioritization of NVI 
and perspective on future 
optimisation opportunities, J. Fihman on 
behalf of A. Fotouhi, NITAG Chair. 15 min.  

• Experience from Ethiopia: prioritisation of NVI 
and perspectives on optimisation, M. Kokebie, 
EPI Manager, Ethiopia. 15 min.  

• Experience from Mozambique: considerations 
on portfolio optimization, J. Sacarlal, NITAG 
Chair, 15 min.  

Opportunities and challenges to support countries in 
NVI prioritization and portfolio optimization. Y. 
Berhane, SAGE member. 5 min. 

Discussion. 50 min.  

FOR INFORMATION AND DISCUSSION 

The purpose of the session is to update 
SAGE on ongoing efforts on VPOP and seek 
guidance on the role SAGE can take to guide 
countries in these efforts and protect country 
ownership in a context of increased financial 
constraints.   

2h 

13:00 Lunch Break Break  1h 

14:00 

 

 

 

 

 

Typhoid – Session 4 

Opening, framing, and key policy questions. S. Omer, 
SAGE WG Chair. 10 min. 

Available typhoid conjugate vaccine (TCV) and market 
update. G. Stathopoulos. 10 min. 

Questions. 5 min. 

Global epidemiology of typhoid fever and burden of 
disease. J. Crump, University of Otago. 20 min. 

Discussion. 10 min. 

Overview of TCV safety, efficacy/effectiveness, 

duration of protection, and immunogenicity of a TCV 
booster dose. X. Liu. 30 min. 

Discussion. 20 min. 

FOR RECOMMENDATION 

The purpose of this session is to review and 
assess new epidemiological, empirical, and 
modelling evidence relevant to optimal TCV 
dosing schedules. In light of updated data on 
duration of protection following a single 
dose, emerging evidence on booster doses, 
and context-specific modelling analyses, 
SAGE feedback is sought on potential 
updates to WHO recommendations. 

 

 

(3h 45 min. 
total) 

1h 45 min. 

15:45 Break Break 15 min. 

16:00 

 

 

 

 

Typhoid – Session 4 continued 

Multi-model comparison of long-term TCV impact and 
booster scenarios. V. Pitzer, Yale School of Public 
Health. 20 min. 

Questions. 10 min. 

Country questionnaire on acceptability/ feasibility of 
TCV schedules. M. Carey. 10 min. 

FOR RECOMMENDATION 

Specifically, SAGE advice is requested on:  

• whether evidence of waning 

protection following a single TCV 

dose supports consideration of 

alternative dosing strategies;   

• how available data on booster 

doses, including immunogenicity 

2h  
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Questions. 5 min. 

Draft recommendations. S. Omer, SAGE WG Chair. 15 
min. 

Discussion. 60 min. 

and safety in the absence of direct 

efficacy data, should be interpreted 

for policy.  

18:00 End of day 2   

Day 3: Wednesday, 11 March 2026   

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. 

11:00 Break Break 15 min. 

11:00 

 

 

 

 

 

COVID-19– Session 5 

Opening remarks. S. Kochhar, Chair SAGE COVID-19 
vaccines Working Group. 10 min.  

Global COVID-19 epidemiological update. S. von 
Dobschütz, WHO. 15 min.  

Pregnancy and infant burden in the Omicron era. E. R. 
Smith, Milken Institute School of Public Health, The George 
Washington University. 15 min. 

Questions. 10 min.  

Overview of COVID-19 vaccines safety. J. Scott, Stanford 
University School of Medicine. T. Cherian, MMGH. 15 min.  

Pregnancy safety updates of COVID-19 vaccines. A. 
Ciapponi, Instituto de Efectividad Clínica y Sanitaria 

(IECS). E.M. Kim, WHO. 15 min.  

Questions. 10 min.   

FOR RECOMMENDATION 

The purpose of this session is to review the 
latest global COVID-19 epidemiological 
situation, evidence on COVID-19 vaccines 
safety and effectiveness by population 
group, and the cost-effectiveness of 
COVID-19 vaccination in the current 
context.  

SAGE will be asked to advise on the 
proposed recommendations from the SAGE 
Working Group on COVID-19 vaccines.  

SAGE’s deliberations will inform the 
development of a WHO Position Paper on 
COVID-19 vaccines. 

(4h 45 

min. total) 

1h 30 min. 

12:45 Lunch Break Break 1h 

13:45 

 

 

 

 

 

COVID-19– Session 5 continued 

Overview of COVID-19 vaccine effectiveness. M. Deloria 
Knoll, International Vaccine Access Center (IVAC), the 
Johns Hopkins Bloomberg School of Public Health. 30 min. 

Questions. 10 min.  

Post-Covid Conditions. M. Marti, WHO. 10 min. 

Questions. 5 min. 

Cost-effectiveness of COVID-19 vaccination. A. Tuite, 

Public Health Agency of Canada. 10 min. 

Questions. 10 min.  

FOR RECOMMENDATION 

 

1h 15 min. 

 

15:00 Break Break 15 min. 

15:15 

 

 

 

 

 

COVID-19– Session 5 continued 

Discussion of proposed COVID-19 vaccination 
recommendations based on Evidence to Recommendation 
(EtR) tables by population group and research priorities. S. 
Kochhar, Chair SAGE COVID-19 Working Group; A. 
Vilajeliu, WHO. 2h  

• Older adults 

• People with comorbidities or 

immunocompromised 

• Health and care workers 

FOR RECOMMENDATION 

 

2h  
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Day 4: Thursday, 12 March 2026   

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 

 

 

 

 

 

 

Polio - Session 6 

Session overview by Z. Memish, SAGE member. 5 min. 

Update from the Global Polio Eradication Initiative (GPEI) 
including brief on GPEI governance.  J. Ahmed, WHO. 15 min. 

Questions. 15 min. 

Update on bivalent oral polio vaccine (bOPV)  Cessation 
Planning. O. Mach, WHO. 5 min. 

Presentation of data on number of bOPV doses needed in 
routine immunization; O. Mach, WHO; R. Lopez, WHO & A. 
Bandyopadhyay, Gates Foundation. 15 min. 

Questions. 20 min.  

Report from the SAGE Polio Working Group including update 
on novel OPV2 (nOPV2) development; use of nOPV2 outside 
vaccination campaigns, duration of IPV use post-bOPV 
cessation, and proposed recommendations. Z. Memish, SAGE 
Member. 15 min. 

Discussion: 30 min. 

FOR RECOMMENDATION 

SAGE will be informed on the current 

status of the polio eradication program 

and on the implementation 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 asked to review and 

consider for endorsement:   

 

• Recommendation on number of bOPV 

doses in routine immunization when 

>=3 IPV doses are included. 

 

2h 

13:00 Closing of plenary meeting   

13:10 End of the plenary meeting Day 4   

13:10 Break Break 50 min. 

14:30 Closed SAGE meeting  Development of recommendations of the 
day 4 morning session.  

2h  

16:30 End of the SAGE meeting   

 

 

 

 

• Healthy adults 

• Healthy children 

• Pregnant persons 

17:15 End of the plenary meeting Day 3   
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Key Challenges Shaping Gavi’s Strategic Focus


2 Report from Gavi, the Vaccine Alliance - March 2026


Misinformation & Trust Operating Context


Fiscal Constraints Financial Constraints


Vaccine misinformation 


undermining confidence 


and uptake


Limited government 


budgets affecting 


immunisation planning


Complex delivery in 


fragile and resource-


limited settings


Program-specific funding 


gaps restricting 


implementation
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Key Points of Focus Today


✓ Overarching changes at Gavi under the Gavi Leap reform


✓ Programme updates shaped by your inputs as Gavi 


launches the 6.0 strategy


✓ Key considerations for this SAGE meeting


3 Report from Gavi, the Vaccine Alliance - March 2026
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2025 was a landmark year for Gavi, with strategic 
reforms to address global health challenges


4


• Replenishment in a fiscally constrained environment


• Rollout of Gavi 6.0: Complete revamp of the Country Operating Model


• Single country application


• Alignment of grant cycles


• Vaccine budgets


• Policies allowing greater decision-making autonomy


• Grant Management Reform: including full end-to-end digitization


• Secretariat Review: 33% reduction in workforce and a 40% reduction 


in non-workforce operating expenditure 


• Two external reviews: Alliance R&Rs Review & Gavi-Global Fund 


Task Force
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Gavi 6.0 | A new strategy for 2026-2030 


Leaving no one behind with immunisation


IMPROVE  


PROGRAMMATIC 


AND FINANCIAL 


SUSTAINABILITY OF 


IMMUNISATION 


PROGRAMMES


ENSURE HEALTHY 


MARKETS FOR 


VACCINES AND 


RELATED 


PRODUCTS


INTRODUCE AND 


SCALE UP 


VACCINES


1
 


3
 


4 STRENGTHEN 


HEALTH SYSTEMS 


TO INCREASE 


EQUITY IN 


IMMUNISATION


2
 


• Long-term predictable funding


• One Alliance


• Global political commitment


• Simple, efficient and agile Gavi operating model


• Digitalisation, improved data and evidence


• Collaboration with private sector and development finance institutions


• Country-led, sustainable


• Community-owned, inclusive 


• Zero-dose and missed communities, first priority


• Gender-focused


• Differentiated, fragile-responsive


• Integrated


• Adaptive, resilient


• Climate-sensitive


• Innovative


• Collaborative, accountable
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To save lives and protect people’s health by increasing equitable and sustainable use of vaccines
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Vaccine Budgets for the 6.0 strategic period: make planning and 
budgeting more predictable and help countries to prioritise
 


6


TO: Country obtains vaccines and cash within a set 


budget amount at the start of the strategic period


FROM: Country applied for as many 


vaccine programmes as needed, at any time 


and received applicable cash allocations


$
M


Country X 


Before (5.0/5.1)


Country X in 


Gavi 6.0


Guaranteed budget
Gavi forecast-based calculation 


Discretionary budget
Allocation formula-based calculation; 


may not cover full country needs


Unmet need
Some countries will need to prioritise


Report from Gavi, the Vaccine Alliance - March 2026


+ Cash support
Allocation formula-based calculation; 


overall reduction in 6.0


Session1_Nishtar


SAGE meeting March 2026







Rationale: Highest 


value for money 


(health impact and 


cost per life saved), 


global relevance, 


continuity of 


support, and inter-
country equity


Guaranteed budgets
Sustained funding for core set of vaccines


• Pentavalent


• Pneumococcal Conjugate (PCV) + Catch 


up


• Rotavirus 


• Measles/ Measles Rubella (M/MR) + Catch 


up, follow up


• Human papillomavirus (HPV) 


+ MACs


• Inactivated Polio (IPV)


• Hexavalent


• Yellow Fever routine only


• Hepatitis B Birth dose 


Vaccine budgets, include guaranteed and discretionary  


Discretionary budgets
Additional funding that countries can allocate flexibly, based on national priorities


• Malaria


• Yellow fever campaigns


• Japanese Encephalitis (JE) + catch up campaigns


• Typhoid (TCV) + catch up campaigns


• Cholera (OCV) campaigns


• Meningococcal (Men A/MMCV)  + catch 


up campaigns


• Rabies


• DTP-containing boosters


• Respiratory Syncytial Virus (RSV)


Co-financing applies for both vaccine categories; outbreaks support and diagnostics are out of scope of the CVB.


Report from Gavi, the Vaccine Alliance - March 20267
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Holistic prioritisation: allows trade-offs & strategic 
investment decisions with VPOP as a key enabler


Vaccines portfolio optimization 
and prioritisation (VPOP)


Cash prioritisation
Assessing country priorities 
(i.e. NIS) against available 
resources to identify trade-offs


Alignment between 
investments and 


final decision making 


Holistic prioritisation


Report from Gavi, the Vaccine Alliance - March 20268


Need for continued technical guidance on cost-effective interventions (e.g., YF fractional dose for preventive 


campaigns) to enable a holistic prioritisation and allow countries to maximize their impact with available resources 


Alliance support for 


VPOP


(country-led process)


• Tools & guidance


• Training & capacity building


• In-country technical assistance


• Monitoring & learning
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Developing a strategic approach to campaign optimisation to 
deliver high health impact for programmes with campaigns 


9 Report from Gavi, the Vaccine Alliance - March 2026


Based on a mix of campaigns and other RI strengthening activities, improvement of effectiveness 


of standalone and integrated campaigns, and review of co-financing model for campaigns


Type of questions to be addressed: 


1. Where and when should campaigns be conducted 


2. How can campaigns be optimised


3. How can campaigns be delivered more sustainably


4. How can campaigns be monitored & evaluated


H1 2026 outcome: Board approved strategic approach and from H2 2026: launch implementation
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Typhoid: 2025 Progress and SAGE Guidance for Future 
TCV Delivery


10 Report from Gavi, the Vaccine Alliance - March 2026


Intros before 2025:


• Pakistan, Liberia, 


Zimbabwe, Nepal, Malawi 


Intros in 2025:


• Burkina Faso, Bangladesh, 


Kenya and Niger 


Programme update


• TCV is a discretionary budget 


programme, subject to trade-offs 


with Malaria, Meningitis, etc. 


• Constrained vaccine budgets → 


risk of discontinuation, campaign 


deprioritisation/reduced scope


Looking ahead


• If a booster is advised 


countries to consider:


• if affordable within 


discretionary CVB 


• whether to continue on 


single dose course


Booster impact


Need for:
• Specific guidance on the best single touchpoint for TCV in RI schedules to give countries clear direction on how 


to optimise a single-course schedule


• If a booster is recommended in some contexts, guide how countries can assess whether it is needed or beneficial.


• Clarify whether the first dose is still relevant if no booster is introduced.
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Yellow Fever: Fractional dosing for preventive campaigns 
offers cost-efficiencies in a constrained environment


• Just two high-risk countries in Africa remain to 


complete Eliminate Yellow Fever Epidemics (EYE) mass 


campaigns – Ethiopia and South Sudan


YF Preventive campaign status as of Q1 2026


11


• Yellow Fever campaigns: countries’ discretionary 


budgets insufficient for nationwide full dose campaigns; 


major trade-offs between other introductions and 


campaigns


Report from Gavi, the Vaccine Alliance - March 2026


Need for review of evidence to expand fractional dosing as a dose sparing strategy (from outbreaks to 


prevention) in Q3 2026 would feed into 5-year holistic applications to be submitted by 2027


• New support for Yellow Fever Targeted Vaccination 


Campaigns could allow sub-national catch-ups of 


immunity gaps with fractional dosing
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Advancing Readiness for New Vaccine Introductions


12 Report from Gavi, the Vaccine Alliance - March 2026


Approved ‘in-principle’ by Gavi Board 


through Vaccine Investment Strategy in 


2024


Final Decision on a Vaccine Programme 


Expected by the Gavi Board in 2026


Novel Tuberculosis vaccine


As evidence becomes available, need for updated and timely recommendations to guide country 


decision-making and potential programme design. 


Dengue Vaccine


Approved ‘in-principle’ by Gavi Board 


through Vaccine Investment Strategy in 


2024


Working with WHO, the Vaccine 


Accelerator Council and partners to 


ensure timely vaccine availability
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Polio: Gavi’s continued 
commitment to eradication


13 Report from Gavi, the Vaccine Alliance - March 2026


Gavi 6.0 recalibration preserves polio 
vaccine support:


Financing upheld, hexavalent programme safeguarded, and  
prioritisation of fragile and humanitarian settings.


Stronger Gavi–GPEI integration and 
accountability: 


A joint accountability framework under development and IPV2 
established as a strategic performance indicator for Gavi 6.0.


Accelerated country implementation: 


Integrated Gavi–GPEI action plans in priority countries, including  
Pakistan, Nigeria, Afghanistan, and the DRC.


Clear path of support beyond 2026: 


Hexavalent scale-up, focused IPV2 switch activities, and 
transition of multiple countries from Gavi support by 2028.
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Starting Gavi 6.0


In the current context of fiscal 


constraints:


• Gavi countries will require 


coordinated support for vaccine 


portfolio optimization and prioritization, 


as well as for prioritization across 


broader prevention and treatment 


strategies.


• A strong and close collaboration is 


critical to continue to introduce and 


scale-up vaccines where they are 


needed most. 
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The Foundations of Immunization in Uncertain Times: 
Protecting Progress, Preventing Backsliding, and Shaping the Future


IVB Director’s Report to SAGE
Dr. Kate O’Brien
9 March 2026 1Malaria vaccination campaign 


in Binava and Toumadi
©WHO / Adidja Amani
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Outline


• Rapidly evolving global context


• Vaccine and Immunization state-of-
play for 2026


• Shaping the future: sustaining gains, 
and setting priorities


IVB Director’s Report to SAGE


Kenya transitions to single-dose HPV vaccine 
to eliminate cervical cancer- Kilifi, Kenya 


©WHO/Genna Print
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Context | The global situation in which immunization programmes 
operate is rapidly evolving, including conflict.


Geopolitical instability


Global Peace Index 2025


3IVB Director’s Report to SAGE
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Context | The global health architecture is changing, even while 
discussions are ongoing.


Extensive discussions ongoing on global 
health architecture and wider UN


4IVB Director’s Report to SAGE


Sample of papers 
defining GHA


Initiatives advancing 
key aspects of GHA


WHO EB approved paper on GHA1 coordination, 


leveraging comparative advantages & responding to 


country needs/realities, in the context of UN80:


• design proposal for a joint, WHO-hosted process


• convene relevant global health actors2 in design


• submit to 79th World Health Assembly


1 global health architecture


2 GHIs, Reg. Orgs, MDBs, Foundations, CSOs, academia
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Context | Country self-reliance is at the center of many shifts, 
within a multi-polar environment including regionalization


Moving towards country self-reliance


In response to funding cuts, WHO is supporting 
many countries to sustain essential health 
services, and to transition away from aid 
dependency towards self-reliance, based on 
domestic resources.


WHO DG, February 2026


Ever-increasing regionalization in a 
multipolar environment


5IVB Director’s Report to SAGE


Session1_O'Brien


SAGE meeting March 2026







Context | Resources for national health sector and for trans-
national health needs are changing in scale and set-up.


ODA increasingly framed as transactional 
investment – will this be a new trend ?


The total USG investment across signed MOU’s 
in the countries concerned is forecast to be 
lower than 2021-25.
➢ $5.5Bn decrease overall across all countries.
➢ Represents average 40% decrease, actual 


amount varies (71%-12%) by country.


6IVB Director’s Report to SAGE
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Context | Within this wider context, global health is entering a new 
strategic period, particularly in immunization.


2020-25 2026 2027 2028 2029 2030 >>2040


The start of 2026 is a transition point. Many new strategic periods begin & enter final phases of long-term strategies.


GPW14GPW12 & 13


Gavi 6.0Gavi 5.0


IA2030 Half 2IA2030 Half 1 Mid-Term 
Review


Sustainable Development Goals 2015-30


Future of Immunization Initiative IA2040IA2040 development


WHO Immunization Strategy 2026-30


CEPI 3.0CEPI 2.0 3.0 Strategy


Gates Foundation 2045sunset
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Focus for 2026 | Delivery is the focus, with efforts prioritized to 
accelerate progress towards country self-sufficiency.


Protecting the 'core of the core' in 
countries to safeguard progress.


Supporting country self-sufficiency to 
prevent backsliding in future.


Partners focusing on their primary 
mandates with reduced funds.


Integration of initiatives 
(financial, programme, governance)


What does prioritized delivery mean in practice?


Protecting trust & 
countering mis-


information


IVB Director’s Report to SAGE
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Priority for 2026 | Delivery is the focus, with efforts to accelerate 
progress towards country self-sufficiency.


What does ‘core of the core’ mean for WHO?


Normative


Insights and Action


Strategic 
Coordination


Programme Support


Research


IVB Director’s Report to SAGE
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Outline


• A rapidly evolving global context


• Vaccine and Immunization state-
of-play for 2026


• Shaping the future: sustaining 
gains, and setting priorities


IVB Director’s Report to SAGE


Nacula Nursing Station, Fiji © WHO / Tom Vierus
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BCG*** Hep. B RSV mAb BCG OPV


Diphth. Measles Pertussis Hep. B PCV RSV Cholera Hep A Malaria Mumps TCV Yellow 
Fever


Polio Small-
pox*** Tetanus Hib. Rota Rubella Ebola J.E. Mening. TBE Varicella


Diphth Tetanus Pertussis Cholera Chik. COVID-19 Dengue Ebola Seas. 
influenza Mening.


HPV


Tetanus COVID-19 RSV Seas. 
influenza Pertussis Hep. E Ebola


COVID-19 Seas. 
influenza Cholera Chik. Ebola Hep. E H5-


influenza Mening. Mpox


Pneumo. Rabies RSV Zoster


Scope of protection | From 7 VPDs in 1974 to more than 30 VPDs in 
2026, of which 14 formally recommended for all countries.


*Fourteen VPDs with WHO recommendations for all countries: WHO Vaccine Position Papers (13/14). For COVID-19 vaccines the latest WHO guidance: WHO SAGE Roadmap for prioritizing uses of COVID-19 vaccines (November 2023) and updates on COVID-19 vaccine recommendations will be 
discussed on 11 March 2026 at the SAGE meeting to inform the development of a WHO Position Paper.  **Not all context specific VPDs included in this slide have WHO Position Papers., some have published WHO guidance: Considerations for pneumococcal vaccination in older adults; Ebola 
vaccination, conclusions and SAGE recommendations Context-specific’ refers to vaccines targeting VPDs in particular geographic areas or populations, and/or taking into account specific prerequisites or flexibilities of the immunization programme. ***Smallpox and BCG no longer formally 
recommended for all countries. BCG: bacillus Calmette–Guérin; Hib: Haemophilus influenzae type b; HPV: human papillomavirus; JE: Japanese Encephalitis; H5-influenza: H5 influenza; PCV: pneumococcal conjugate vaccine; RSV: respiratory syncytial virus; mAb: monoclonal antibody; Seas. 
influenza Seasonal Influenza; TBE: Tick-Borne Encephalitis; TCV: typhoid conjugate vaccine.


As of 9 March 2026


Pregnant 
persons


Neonates


Infants & 
toddlers (2YL)


Childhood & 
adolescents


Adults &/or 
older adults


20+ Context Specific VPDs**


20261974


VPDs - recommendations for all countries*
7 14


11
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https://www.who.int/teams/immunization-vaccines-and-biologicals/policies/position-papers

https://www.who.int/publications/i/item/WER9623-217-228

https://www.who.int/publications/i/item/WER-9927-355-362

https://www.who.int/publications/i/item/WER-9927-355-362
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Scope of protection | Most countries now target at least 14 VPDs 
in their national immunization schedules (life-course)


Note: The histograms include any VPDs targeted as part of the routine immunization schedule across the life course (pregnancy, newborn, infant, child, adolescent, adult, older adult). Income groups follow 
the World Bank classification. NA denotes countries without an assigned income group (Cook Islands, Ethiopia, Niue, and Venezuela). VPDs : Vaccine-preventable diseases).  Source: WHO and UNICEF -
eJRF (2024 data) and additional sources for 2025 data. 
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Life-course immunization | The majority of countries now 
recommend vaccination across all 7 stages of life. 


IVB Director’s Report to SAGE


Source: WHO and UNICEF - eJRF (2024 data). Includes all VPDs reported in country routine immunization schedule and is based on whether a country has at least one universal vaccination recommendations for all seven defined life course stages 
(pregnancy, newborn, infant, child, adolescent, adult, older adult). A universal recommendation was assumed unless a country reported that a vaccine was recommended for administration subnationally or included indication for specific subpopulations 
(e.g., travelers, healthcare workers, law enforcement, military, children or adults with chronic conditions). 


0 10 20 30 40 50 60 70 80


Low


LMIC


UMIC


High


Countries with life course immunization programmes 
(2015-24)


2015 2024


• In 2015, only 7% (13) countries had 
vaccine programmes covering all 
7 stages of life.


• This had grown to 52% (101), by 
2024.


• All income groups expanded 
programmes, particularly for 
adult/older adult stages – driven 
mostly by COVID-19 vaccines.


• The greatest absolute increase 
has been among the upper-
middle income strata.
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Pace of expansion | More than 1400 vaccine introductions since 
2000, with 80%+ now vaccinating against 10+ VPDs.


IVB Director’s Report to SAGE *Note:  Includes 14 VPDs (16 indicators) with WHO recommendations for all immunization programmes: diphtheria, tetanus, pertussis, measles (1st dose & 2nd dose), rubella, hepatitis B (birth dose & other dose at 
any age), Hib, polio (IPV 2nd dose), seasonal influenza, PCV, rotavirus, HPV, COVID-19 for at-risk groups, and RSV (maternal vaccine or infant monoclonal antibody). Source: WHO and UNICEF - eJRF (2024 data) and 
additional sources for 2025 data. 


Number of vaccine introductions for the 14 VPDs recommended by 
WHO for all immunization programmes (n=194 countries)Pre-2000…


➢ All countries vaccinating 
against 5 VPDs: Diphtheria, 
Tetanus, Pertussis, Polio & Measles


➢ ~50% of countries vaccinating 
against: Rubella & Hep B


By 2025…
➢ (nearly) All vaccinating 


against 7 VPDs: + HepB, +Hib & 
improved protection for polio & 
measles (IPV, MCV2)


➢ >80% of countries vaccinating 
against 10 VPDs: DTP, Hib, 
MCV2, Hep B, Rubella, IPV2, 
PCV, HPV


194 194 194 194


58


98 96


32


62


26 20


134
82 94


85


131


149


129 169


135
160


128


11


2
14 4 1


19
45


25


59
34


66


183


Introduced prior to 2000 2000-25 introduction Pending introduction


25


52


Targeted/Risk approach
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Systems strengthening | Vaccine introduction & optimization 
progress, benefiting from 15 yrs of NITAG ecosystem strengthening.


IVB Director’s Report to SAGE *Note: Based on meeting the six functionality criteria.: 1) legal or administrative basis, 2) formal terms of reference, 3) Disclosure of interests, 4) 5 areas of expertise, 5) One meeting a year, 6) Agenda circulated one week 
before meeting, Sources: WHO-IVB Database. Cleaned data reported by Member States through the WHO/UNICEF Joint Reporting Form, as at 30th June 2025. 


0
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100


2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024


AFR AMR EMR EUR SEAR WPR


Regional trends for functional* NITAGs (2010-25)


• By 2024, over 90% 
(178) of countries 
have a NITAG, and 
around 80% (155) 
have a functional* 
NITAG.


• Largest improvement 
in the African Region: 
2% in 2010 to 85% in 
2025.
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Systems strengthening | Yet, formal capacitation and funding 
for NITAGs is not a fully committed country responsibility.


IVB Director’s Report to SAGE Source: Global NITAG Secretariat Survey 2025, Available at: https://nitag-resource.org/sites/default/files/2025-12/NSS2025%20Final%20Report%20NCIRS.pdf 


A 2025 NITAG 
Secretariats survey 
found that LICs & LMICs 
depended more on 
external funding, raising 
sustainability concerns.


Domestic funding only


External funding only


Domestic and external


No funding


NITAG Secretariat funding source by WB income category


Session1_O'Brien


SAGE meeting March 2026



https://nitag-resource.org/sites/default/files/2025-12/NSS2025%20Final%20Report%20NCIRS.pdf

https://nitag-resource.org/sites/default/files/2025-12/NSS2025%20Final%20Report%20NCIRS.pdf

https://nitag-resource.org/sites/default/files/2025-12/NSS2025%20Final%20Report%20NCIRS.pdf

https://nitag-resource.org/sites/default/files/2025-12/NSS2025%20Final%20Report%20NCIRS.pdf

https://nitag-resource.org/sites/default/files/2025-12/NSS2025%20Final%20Report%20NCIRS.pdf
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Systems strengthening | Over 90% of countries have established 
national AEFI monitoring systems, a crucial component of trust.


IVB Director’s Report to SAGE


Sub-national National Global


VigiBase
WHO Global Database of AEFIs and 
Adverse Drug Reactions (ADRs)


VigiFlow & other AEFI data collection systems
• Direct data entry at subnational & national level
• Can be used by National Immunization Programmes 


& National Regulatory Authorities(NRAs)MedDRA


WHODrug


National AEFI 
monitoring systems


Countries – EPI/ NRA  
Business Intelligence 
Dashboard 


Global Advisory Committee 
on Vaccine Safety (GACVS)


Manufacturers safety responsibilities


National systems 
reporting AEFI
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Outline


IVB Director’s Report to SAGE


• A rapidly evolving global context


• Vaccine and Immunization state-
of-play for 2026


• Shaping the future: sustaining 
gains, and setting priorities


Polio immunization campaign, 
phase II, Gaza - 14 October 2024  


© WHO / Ain Media
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Vaccine Prioritization & Optimization (VPOP) | Preparing for 
and anticipating the magnitude of the shifts at different levels. 


* Or equivalent national plan
* * when relevant, some decisions may not require NITAG recommendation


Country level


Regional & Global levels


VPOP


NITAG
Prioritization of new vaccine introductions (NVI) and 


portfolio optimization**


National Immunization Strategy* (NIS)
Country priorities (3-5 years)


Countries’ choices inform 
global  agendas including 


access & market dynamics


Strategic, policy & programmatic 
guidance, technical assistance & external 


funding


In
fo


rm
s
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Optimizing immunization schedules | The majority of countries 
with HPV vaccine are now using 1-dose schedule.


Source: https://app.powerbi.com/view?r=eyJrIjoiNDIxZTFkZGUtMDQ1Ny00MDZkLThiZDktYWFlYTdkOGU2NDcwIiwidCI6ImY2MTBjMGI3LWJkMjQtNGIzOS04MTBiLTNkYzI4MGFmYjU5MCIsImMiOjh9 – 
map as of Feb 2026.


- 90 countries


- 70 countries


- 1 country


- 31 countries


- 2 countries


HPV vaccination programme schedule (9-14 years)


Update – India introduced 
HPV (1-dose) as of 27 Feb
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https://app.powerbi.com/view?r=eyJrIjoiNDIxZTFkZGUtMDQ1Ny00MDZkLThiZDktYWFlYTdkOGU2NDcwIiwidCI6ImY2MTBjMGI3LWJkMjQtNGIzOS04MTBiLTNkYzI4MGFmYjU5MCIsImMiOjh9

https://app.powerbi.com/view?r=eyJrIjoiNDIxZTFkZGUtMDQ1Ny00MDZkLThiZDktYWFlYTdkOGU2NDcwIiwidCI6ImY2MTBjMGI3LWJkMjQtNGIzOS04MTBiLTNkYzI4MGFmYjU5MCIsImMiOjh9





25 countries
➢ 10M children targeted
➢58M doses delivered1


Percent of at-risk children living in moderate and high malaria transmission 
areas where the vaccine is now available (as of 6 March 2026)


12 countries 


currently 


implementing 


>70%


WHO Malaria Vaccine Introduction Dashboard (6 Mar 2026) 


1UNICEF Immunization Market Dashboard + doses delivered during MVIP


All 25 countries 


subject to 70% 


(prior 85%) cap


Comments


Current implementation


Current implementation with non-Gavi resources


Approved implementation (planned for 6.0) 21


Targeted vaccine delivery | Moving from national to subregional 
implementation enhances policy & implementation complexity for 
malaria vaccines (and others)
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https://app.powerbi.com/view?r=eyJrIjoiZmZjN2RkOGYtYzM4NS00MWYxLThhYmMtYzg3YjMwYjU2ZDA4IiwidCI6ImY2MTBjMGI3LWJkMjQtNGIzOS04MTBiLTNkYzI4MGFmYjU5MCIsImMiOjh9

https://www.unicef.org/supply/immunization-market-dashboard

https://www.unicef.org/supply/immunization-market-dashboard

https://www.unicef.org/supply/immunization-market-dashboard





Campaigns | Moving faster and more intentionally to 
campaign optimization – both integrated & targeted.


*compared with conducting separate campaigns. Source: NPHCDA (Nigeria); Ministry of Health (Ethiopia)


Nigeria
Method: 2 phases (Oct 2025-Feb 2026)
Scope: Nationwide MR (integration 
varied by state).
Integrated: MR + RI catch up + nOPV + 
HPV + malaria SMC + NTDs


Niger
Method: 2 phases (Nov-
Dec 2025)
Scope: Nationwide for 
TCV + Men5C integrated 
in 57/72 districts
Integrated: Integrated 
TCV + Men5C Ethiopia


Method: 1 phase (May 2025)
Scope: Nationwide
Integrated: MR SIA + RI 
catch-up + Covid-19 + 
VitA+ deworming + 
nutritional screening + sick 
child referral


Estimates of at least 23% less cost per child*


Estimates 
of 60% time 


savings*


IVB Director’s Report to SAGE 22
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R&D | The outlook for future vaccine R&D is uncertain. In 2024, >50% 
(non-CoV) vaccines R&D funding was from USG agencies.


IVB Director’s Report to SAGE Source: https://www.impactglobalhealth.org/insights/report-library/funding-for-global-health-rd-in-2024 (published 5 February 2026). Acknowledgements: Nick Chapman, Impact Global Health. 


Up to 2024: Annual vaccine R&D investment 
(approx $2Bn) stable, with public health 
emergency-triggered surges


Threats to future vaccine R&D


Ebola PHEIC Aug 2014 COVID-19 PHEIC Jan 2020


The US National Institute of Allergy and Infectious 
Diseases (NIAID), part of the US National Institutes 
of Health (NIH), saw a large requested funding 
reduction for FY 2026 (36.4 % reduction compared 
to FY 2025), including cuts that affect vaccine R&D
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https://www.impactglobalhealth.org/insights/report-library/funding-for-global-health-rd-in-2024

https://www.impactglobalhealth.org/insights/report-library/funding-for-global-health-rd-in-2024

https://www.impactglobalhealth.org/insights/report-library/funding-for-global-health-rd-in-2024

https://www.impactglobalhealth.org/insights/report-library/funding-for-global-health-rd-in-2024

https://www.impactglobalhealth.org/insights/report-library/funding-for-global-health-rd-in-2024

https://www.impactglobalhealth.org/insights/report-library/funding-for-global-health-rd-in-2024

https://www.impactglobalhealth.org/insights/report-library/funding-for-global-health-rd-in-2024

https://www.impactglobalhealth.org/insights/report-library/funding-for-global-health-rd-in-2024

https://www.impactglobalhealth.org/insights/report-library/funding-for-global-health-rd-in-2024

https://www.impactglobalhealth.org/insights/report-library/funding-for-global-health-rd-in-2024

https://www.impactglobalhealth.org/insights/report-library/funding-for-global-health-rd-in-2024

https://www.impactglobalhealth.org/insights/report-library/funding-for-global-health-rd-in-2024

https://www.impactglobalhealth.org/insights/report-library/funding-for-global-health-rd-in-2024

https://www.impactglobalhealth.org/insights/report-library/funding-for-global-health-rd-in-2024
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Trust | We are in a challenging information environment. False 
claims and distorted content fuel fear, confusion, and distrust.


IVB Director’s Report to SAGE
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Trust | Leadership statements are influential in shaping public 
opinion and confidence about vaccination


“We're urging all parents to check their 
children are up to date with their 


recommended vaccinations.” 
Prime Minister Sir Keir Starmer, UK


Sky News, 17 February 2026


“We are also working to end cervical 
cancer… by mobilising society to ensure 


that every young girl between the ages of 9 
and 15 receives the HPV vaccine.”
President Cyril Ramaphosa, South Africa


Mail&Guardian, 12 February 2026


“The phrase ‘Vaccines do not cause 
autism’ is not supported by science.”
Secretary Robert F Kennedy, Jr
US Department of Health & Human Services
The New York Times, 2 December 2025


“… we must ensure that every child under 
five years of age receives polio drops.”


First Lady Aseefa Bhutto Zardari, Pakistan
Dawn, 14 December 2025


"…the vaccines used in Slovakia 
contained enormously high levels of 
DNA and substances …”
Prime Minister Robert Fico, Slovakia
Reuters, 23 April 2025


Building trust
Undermining trust


Undermining trust
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https://news.sky.com/story/prime-minister-urges-parents-to-check-vaccines-are-up-to-date-after-measles-outbreak-13508557?utm_source=chatgpt.com

https://mg.co.za/politics/2026-02-12-read-it-in-full-ramaphosas-2026-state-of-the-nation-address/

https://mg.co.za/politics/2026-02-12-read-it-in-full-ramaphosas-2026-state-of-the-nation-address/

https://www.nytimes.com/2025/11/21/us/politics/rfk-jr-cdc-vaccines-autism-website.html

https://www.dawn.com/news/1961092

https://www.reuters.com/business/healthcare-pharmaceuticals/vaccine-wary-slovak-pm-pauses-covid-19-shot-purchases-pending-review-2025-04-23/
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Information Ecosystems | Splintered, participatory, networked 
and play on emotional power of messages


Note: Content courtesy of Prof Claire Wardle, Cornell UniversityIVB Director’s Report to SAGE
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Mitigation | Actions to Address Information Ecosystem and 
Misinformation Threats to Immunization and Health


Note: Content courtesy of Prof Claire Wardle, Cornell UniversityIVB Director’s Report to SAGE
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Trust | WHO is coordinating dedicated efforts to build confidence 
and trust: in institutions, systems, communities and individuals.


IVB Director’s Report to SAGE


Plan, coordinate,                 
legislate and advocate


Enhance service quality,            
equity and experience


Promote positive norms,            
share accurate information


Listen, engage, share                          
and build confidence


INSTITUTIONS


SYSTEMS


COMMUNITIES


INDIVIDUALS


WHO Vaccine Information Hub: www.who.int/teams/immunization-vaccines-and-biologicals/diseases/vaccination-information-hub/
WHO Tools and guidance to promote demand: www.who.int/teams/immunization-vaccines-and-biologicals/essential-programme-on-
immunization/demand  
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What does this mean for SAGE? | To deliver the priorities 
outlined, SAGE’s role remains crucial.


IVB Director’s Report to SAGE


Robust, transparent, & timely evidence-
based recommendations


Support to country-decision making in 
collaboration with RITAGs & NITAGs


Policy guidance for resource-constrained & 
complex environments


Strategic foresight towards IA2030 goals & 
Future of Immunization


Protecting the 'core of the core' in 
countries to safeguard progress.


Supporting country self-sufficiency to 
prevent backsliding in future.


Integration of initiatives 
(financial, programme, governance)


Protecting trust & countering mis-
information


Priorities Role of SAGE
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For every generation, vaccines work. 


Your decision makes a difference. 


Get vaccinated.


World Immunization Week 24- 30 April 2026


 


Indonesia Vaccination 
Campaign, September 2024  


© WHO
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Subtitle: Prioritizing Tetanus-Diphtheria (Td) Vaccination for Outbreak Response and Long-Term Immunity


Diphtheria Resurgence in Africa: 


From Emergency Response to 


Building Resilient Life-Course 


Immunization Systems


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


9-12 March 2026 Hybrid Meeting, WHO HQ (Geneva)
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01 | Outbreak Scale, Geography & Epidemiology  (Wk 1/2025 – Wk 4/2026)


~57,000
Suspected cases


(2023–2026)


~2,000
Deaths reported


region-wide


3.5%
Overall CFR†


(suspected cases)


Grade 2
WHO Emergency
declaration (Oct 


2025)


<15 yrs
Primary age group
affected (majority)


8
Affected countries


in WHO AFRO


Country Burden Level Key Features


Nigeria CRITICAL 
Urban slums; delayed campaign 
response


Guinea CRITICAL CFR 20.9%; lowest DTP3 (~33%)


Niger HIGH Cross-border corridor; Diffa conflict zone


Chad HIGH Humanitarian crisis; major funding gap


Mali HIGH Kidal/Ménaka access restrictions


Mauritania MODERATE Cross-border movement from Algeria


Algeria MODERATE
Booster schedule exists; selective 
approach


South Africa MODERATE CFR 21.1%; isolated clusters; selective Vx


† CFR among all suspected cases. Confirmation rate 3%; case definition variability limits CFR comparability across countries.


WHO AFRO | SAGE 2026 | Dr. Kalu Akpaka, VPD Team Leader 3 / 13
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Introduction of DTP in EPI


Resurgence


Near elimination of diphtheria 


between 2005 - 2018


Diphtheria historically caused severe outbreaks in
Europe, South-East Asia, Africa (30%)..., leading to
millions of cases and thousands of deaths


Introduction of diphtheria containing vaccine into EPI
in 1974 resulted in a major reduction in disease
incidence and mortality


The African Region experienced a resurgence of
diphtheria from 2019 - resulting in a major outbreak in
2023-2024 in eight countries


André Arsène Bita Fouda et al. Resurgence of diphtheria outbreaks in the African Region 
2023-2024. Pan African Medical Journal. 2025;51(1):29. 
[doi: 10.11604/pamj.supp.2025.51.1.48620]
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03 | Key Drivers of the Outbreak Resurgence


A


Immunity Gaps: Low Routine Coverage


• DTP1 = 80%; DTP3 = 76% regional average — but substantially 
lower in outbreak epicentres


• ~10 million unvaccinated (zero-dose) or under-vaccinated 
children annually in AFRO


• Booster doses absent from nearly all national schedules 
(exception: Algeria, South Africa)


• Only 87% vaccine effectiveness: even vaccinated individuals 
can become colonised & transmit


B


Waning Immunity & Booster Policy


• WHO recommends 3 primary doses + 3 boosters (2YL, school-
age, adolescence)


• Most countries stop at primary series — immunity wanes 
leaving adolescents and adults exposed


• 24% of cases had documented prior vaccination, confirming 
waning not just zero-dose failure


• COVID-19 disruptions further eroded coverage gains made 
between 2015–2019


C


Humanitarian & Security Context


• Sahelian belt (Niger, Chad, Mali): conflict, displacement, 
nomadic populations, poor hygiene


• Cross-border movement of susceptible populations —
especially Algeria/Mauritania corridor


• High-density informal urban settlements in Lagos, Conakry 
accelerate transmission


• Security constraints prevent active surveillance and vaccination 
access in Kidal, Diffa


D


Health System & Response Weaknesses


• Only 3% of suspected cases laboratory confirmed — prevents 
precise outbreak characterization


• Global DAT production capacity critically insufficient; customs 
barriers (e.g., Nigeria) compound delays


• Vaccination alone interrupts transmission in only 28% of 
settings — IPC & case management essential


• Gross under-resourcing: resource mobilisation covered only a 
fraction of estimated response needs
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04 | Major Challenges: What Slowed and Limited Control


1


Late & Unsystematic Vaccination Campaigns


Slow risk assessment; GAVI request delays; logistical bottlenecks; 
competing outbreak priorities. No standardised dose/coverage target. 
Campaigns in Mali and Guinea implemented suboptimally — evidence 
base for impact is weak.


2


Gross Under-Resourcing of the Response


Only 1.3 million USD of 19 million ( ~7%) needs mobilized . Grade 2 
IMS could not convert political commitment to operational resources. 
Nigeria: $50K vs $4.1M needed. Chad: $110K vs $5.9M needed. 
Severely limits scale and sustainability.


3


Laboratory & Surveillance Bottlenecks


3% confirmation rate prevents precise targeting, chain-of-transmission 
validation, and proper CFR calculation. Single national labs, no sample 
transport, no trained staff at subnational level. IDSR not integrated.


4


DAT & Antibiotic Supply Chain Failures


DAT scarcity is a global manufacturing problem requiring coordinated 
production solutions. Antibiotic procurement is a separate country-
level bottleneck (e.g., Nigerian customs). Both directly drive high CFRs.


5


Security, Humanitarian Access & Cross-Border


Active conflict in Kidal/Ménaka (Mali), Diffa (Niger), and Chad prevents 
surveillance and vaccination. Cross-border movement of susceptible 
populations in Sahelian corridor requires coordinated multi-country 
response.


6


Coordination & Multi-Epidemic Strain


Concurrent Mpox, Rift Valley Fever, and measles outbreaks stretched 
health system capacity. Suboptimal cross-border and multi-sectoral 
coordination. Inconsistent case definitions and information sharing 
slowed response.
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05 | AFRO Response Strategy: Two-Pronged Approach


GOAL: Save lives & interrupt rapid transmission (immediate) — AND — Rebuild immunization systems for lasting prevention 
(medium/long-term)


Immediate / Short-Term


Coordination (IMS)


Grade 2 Emergency declared Oct 2025; multi-level IMST activated across all 8 
countries and AFRO HQ


Case Management


~2,000 DAT vials deployed; job aids & IPC trainings; clinical experts mobilised 
in highest-burden countries


Outbreak Immunization


~10M individuals aged 1–15 vaccinated across 6 countries via reactive 
campaigns + BCU strategy


Surveillance & Lab


Reagents & PCR capacity deployed; active case search, contact tracing, and 
case investigation strengthened


RCCE


Key messages developed; $50K funding to countries; community engagement 
at epicentre level


Medium- to Long-Term


Routine Immunization


Transition from emergency to rebuilding; link micro-planning to PHC & 
immunization systems strengthening


Booster Introduction


Advocate for Td booster dose introduction in national schedules across all 8 
countries


Laboratory Capacity


Invest in reagents, subnational labs, transport kits; target >20% confirmation 
rate within 12 months


Surveillance Integration


Integrate diphtheria surveillance into IDSR framework for sustained post-
outbreak monitoring


Partnership & Financing


Advance Regional Roadmap with UNICEF, Gavi, FCDO, Africa CDC, RECs, 
World Bank
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06 | Vaccination Response: Strategy, Coverage & Evidence Gaps


Reactive
Campaigns
Chad, Mali,
Mauritania, Nigeria,
Guinea, Niger


Routine / BCU
Strategy


6 of 8 countries


Selective
(Ring) Approach


South Africa
& Algeria


Doses Administered — Reactive Campaigns


<5 yrs: 1 dose DTP 2,564,315


<5 yrs: 2 doses DTP 247,125


>5 yrs: 1 dose Td 6,984,873


>5 yrs: 2 doses Td 5,493,761


BCU Penta <5 yrs 178,370


TOTAL: ~10 million individuals aged 1–15 reached across 6 countries (routine + reactive)


Evidence Gaps


• Was vaccination impact measured? No 
systematic pre/post assessment of 
campaign impact on incidence


• Niger: 2nd round implemented >1 year 
after round 1; round 1 doses not 
recorded


• Mali: campaign during low-
transmission period — effectiveness 
unclear


• Nigeria: only 2 states covered in May–
Jun campaigns


• Minimum coverage for effective 
outbreak control remains undefined
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07 | Lessons Learned


L1


Immunity gaps drove transmission — low coverage is the 
root cause


Countries with DTP3 <40% (Guinea epicentre: 33%) sustained 
longest outbreaks. Zero-dose children AND waning immunity in 
older cohorts both contributed. The FSU experience (1990–98) 
confirmed: mass adult vaccination was the decisive intervention.


L2


Booster doses are non-negotiable — adolescents and 
adults cannot be ignored


24% of cases had prior vaccination — confirming waning immunity, 
not just zero-dose failure. Most countries lack all three WHO-
recommended boosters. Td in ANC/MNTE may be the only booster 
some women receive. Broadening booster schedules is urgent.


L3


Vaccination alone is insufficient — IPC and DAT are 
equally critical


Evidence shows vaccination alone interrupts only 28% of outbreaks. 
High CFRs in Guinea (20.9%) and South Africa (21.1%) resulted 
directly from DAT shortage, not lack of vaccination. Case 
management must be co-funded alongside campaigns.


L4


Humanitarian & cross-border contexts require 
coordinated, multi-sectoral strategies


The Sahelian belt experienced parallel outbreaks linked by 
population movement. Inconsistent case definitions, vaccination 
schedules, and data sharing across borders delayed control. A 
regional coordination mechanism is essential.


L5


Strong routine immunization is the only sustainable long-
term prevention strategy


Outbreak response is vastly more costly, difficult, and resource-
intensive than prevention. Investments in PHC, health workforce, 
cold chain, and supply chain resilience would have prevented most 
of this outbreak — and its $19M response cost.


L6


This outbreak was a symptom of systemic health 
infrastructure failure


Diphtheria's resurgence reflected convergent weaknesses: PHC 
disruptions, low immunization confidence, supply chain fragility, 
diagnostic inadequacy, and surveillance gaps. Addressing any one in 
isolation is insufficient.
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Dr Mohammed Osama Mere


Acting Coordinator, Immunization


Immunization System Strengthening and Accelerated Disease Control, ISS/ADC -
EMRO 


Leverage on the BCU to strengthen the 
immunization system
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11


Coverage data during BCU for children 1-4 years - (Q4-2024: Q4-2025)
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Reached coverage


0


500,000


1,000,000


1,500,000


2,000,000


2,500,000


Pakistan Afghanistan Somalia Sudan Yemen


N
u


m
b


er
 o


f 
ch


ild
re


n


Vaccinated zero dose children during BCU 


ZD Children (Penat 1) BCU_target (Penta 1)


Children reached


Main delivery strategies for the BCU:
• Missed opportunities in the fixed sites and outreach
• Implementation of regular outreach activities 30/34 phases 
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12


Country Penta MCV IPV OPV RV MenA YF PCV TCV Total /country 


Afghanistan 981,003 826,400 651,145 687,578 3,146,126


Pakistan 5,690,172 6,015,018 5,902,593 3,358,647 1,277,759 2,315,805 1,247,733 25,807,727


Somalia 1,211,281 1,040,361 901,157 1,149,517 4,302,316


Sudan 704,366 650,168 426,636 974,014 269,157 191,067 190,229 554,583 3,960,220


Syria 152,148 847,709 94,282 778,479 1,872,618


Yemen 92,768 440,405 73,890 277,088 16,473 63,855 964,479


EMR 8,831,738 9,820,061 8,049,703 7,225,323 1,563,389 191,067 190,229 2,934,243 1,247,733 40,053,486


BCU Administered doses (Q4 -2024 to Q4-2025)
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13


Challenges during the implement of the Big Catch-Up initiative


• Delayed in receiving the approved vaccines 
(starts gradually from Oct 2024)


• Changing the practice/behaviour of the HWs and 
caregiver to vaccinate the older children


• Instability and insecurity in some countries 


• Lack of fund for the operational cost of the BCU 


• Countries readiness to start implementation once the 
vaccines arrive


• Training of Health Care Workers on the clear policy 
guidance on vaccinating older children


• Intensified Advocacy, Communication and Social 
Mobilization in collaboration with professional 
association and communities 


• Tailored strategies for inaccessible areas through 
collaboration with local partners (UN, NGOS and local 
communities)


• Mobilize additional resources 


CHALLENGES MITIGATION MEASURES 
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Component Achievement  


Policy Catch up policy to vaccinate up to 5 years in the national EPI policy in all countries 


Data digitalization Recording & Reporting tools updated to include all age group under 5 years
DHIS2: Afghanistan, Somalia, Sudan, and Syria
EIR: Pakistan


Workforce enhancement Afghanistan: 695 new vaccinators recruited and deployed with motorbikes 
All countries: Vaccinators trained on microplanning and delayed vaccination schedule 


Community engagement • Afghanistan: ToT of 65 Regional Religious Leaders (RLs) and Female Madrasa 
- Involvement of religious leaders, GMG groups, and Madrasa teachers.


• Syria: 50 Female vaccinators and community mobilizers deployed across 12     
Districts in Idleb and Aleppo under gender-transformative immunization initiative


• All countries: Local social mobilizers with all vaccination teams 
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Component Achievement  


Integrated outreach • Somalia: Medical consultation, maternal and child health, and nutrition services
• Sudan: 
- Innovative approach for inaccessible areas through collaboration with local 
partners (UN, NGOS and local communities)


- Integrated with medical consultations in the conflict affected areas. 
• Syria: Integrated services in 30 districts 


(47,412 IMCI, and 27,782 nutrition services)
• Yemen: Expanded to 117 districts: (14,968 IMCI, 89,622 RH, and 8,082 nutrition 


services.)


Expanded outreach • Pakistan: Expanded from remote areas only to nationwide 


Combined w campaign & 
diphtheria outbreak 
response


Pakistan: integrated MR campaign
Somalia and Sudan: Diphtheria outbreak response 
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Immunization system component improved through the BCUSession1_Region
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Way forward


• Continue the innovative approach for the inaccessible and security compromised areas 


• RWG will be working with the countries for reconciliation of doses 


• Assessment of readiness for BCU institutionalization


• Institutionalization of catching up children under 5 


• Monitoring mechanisms to ensure that catch-up under 5 remains embedded in routine 


immunization systems beyond BCU.


Given the reduced Gavi 6.0 support, partners should 
work to sustain the gains from BCU initiative
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Integration of a systematic 
approach into NITAGs’ 
recommendation-making 
process


Meeting of the Strategic Advisory Group of Experts on Immunization
09-12 March 2026
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Status of NITAGs in the WHO European Region (as of 2025)


• 98% of countries have established NITAGs 
(52 of 53)


• Including all 17 middle-income countries


• Significant variation in maturity and 
capacity:
• Long-standing NITAGs (¬30 years): DEU, FRA, 


GBR, NET, etc


• 15 NITAGs established within the past decade


• 66% of NITAGs met all 6 functionality 
criteria
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Standardized evaluations of NITAGs from MICs, 2022- now
• Assessed composition, functioning, and quality of work


• Used standardized WHO EURO/RKI Evaluation Questionnaire


• Reviewed NITAG documents: SOP, ToR, charters, recent meeting reports


Main strengths:


• All NITAGs are formally established with written document defining 
their functioning


• Each NITAG has Secretariat/secretary


• All have developed important recommendations accepted by MoHs


• Recommendations lead to introduction of new lifesaving vaccines and 
reduced immunization inequities across the Region.


Main challenges:


• Lack of dedicated Secretariat staff; (NPHI) officers or NIP staff conduct 
Secretariat work in addition to their routine responsibilities


• Recommendation-making process is not standardized


• Insufficient knowledge of immunization among some members


• NITAG is not well known in the country
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EURO guidance document for NITAGs on use of systematic approach 
to developing recommendations


• Developed based on available materials from WHO SAGE and 
mature NITAGs (ACIP, STIKO, JCVI)


• Practical document to support NITAGs in applying systematic 
evidence to recommendation (EtR) process


• Adapted EtR process, which can be used by NITAGs that do not 
have sufficient resources to conduct systematic literature 
reviews


• Series of online 2-hour webinars to guide secretariats/WGs 
through the EtR process to prepare background documents for 
NITAG recommendation on a real-life topic


• Robert Koch Institute (RKI) and WHO EURO specialists support 
methodology and capacity building


• Secretariats/WGs maintained full independence in their 
analysis, conclusions and decisions


Guidance on an adapted evidence to recommendation process for National Immunization Technical Advisory 
Groups (who.int)
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Step-by-Step Guidance for NITAGs on the EtR Process


2
1


NITAG 
Recommendation


The 
Recommendation


• Prepare draft NITAG 
recommendation


• Develop final NITAG 
decision and 
recommendation 
based on NITAG 
discussion


• Prepare policy brief 
for MoH


The Evidence


• Collect and 
synthesis the 
evidence for 
relevant 
Criteria


The Elements 
to Consider


• Develop 
specific Criteria 
Tables (specific 
to the policy 
question)


STEP 1 STEP 2 STEP 3 STEP 4


The Policy 
Question


• Formulate a 
structured 
policy 
question


Webinar 1:       
25 February 
2026 Webinar 5: 


24 April 2026


Webinar 6 
„SOP“ 29 
April 2026


Webinar 2:         
6 March 2026


Webinar 3 and 4: 
11 March and         
8 April 2026
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Webinars evaluation 


• Theoretical knowledge and hands-on experience in preparing 
background documents and drafting recommendations for NITAG 
deliberations


• Real-life approach benefits:
• Deepens understanding of theoretical concepts


• Increases motivation and builds sustainable skills to integrate EtR process into 
NITAG work 


• Strengthens capacity and confidence to independently replicate the process


• Inclusive participation: NITAG Chair, all members, Secretariat and Working 
Group


• Less expensive than in-person trainings


• Engagement  of long-functioning NITAGs
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Collaboration with RKI to strengthen NITAGs and their 
decision-making process in the WHO European Region


• Project objectives:
→ Strengthen the functioning of NITAGs of MICs through evaluation and tailored support


→ Enhance NITAGs capacities to use systematic approach in developing evidence-based 
recommendations


• 2020 - 2030 (SENSE Project)


• Financially supported by German Ministry of Health (part of Global Health 
Protection Programme)


WHO Collaborating 
Center for evidence-
based policy making 


in immunization, 
2025


WHO–institution 
partnership: a 


model for 
sustainable impact


Joint human and 
financial resources


Shared expertise


Learning from each 
other


Session1_Region


SAGE meeting March 2026







Next steps


• Disseminate regional experience through joint WHO EURO/RKI 
publication


• Facilitate sharing best practices and peer-to-peer learning between 
NITAGs at regional meetings 


• Continue targeted support to NITAGs tailored to their needs
• Train NITAGs on EtR process, including ToT programme


• Develop additional ready-to-use templates and guidance documents


• Identify and support a NITAG from MICs to serve as a Centre of 
Excellence and facilitate peer-to-peer training
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REGIONAL 


PRESENTATION


S TO SAGE


PAHO/AMRO
March 2026
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PAHO Decision-


Support Tools for 


NITAGs The challenge:
• Multiple potential decisions await a National Immunization Technical 


Advisory Group (NITAG), including the introduction of a new vaccine, 


different valency, expanding coverage to additional target groups, or a 


modified dose schedule. However, many NITAGs still lack the expertise 


needed to effectively prioritize these choices. 


• Moreover, we identified a significant gap in subsequent and updated tools 


designed to organize and support data collection and analysis, hindering 


progress in decision-making.
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PAHO Decision-


Support Tools for 


NITAGs 
• The action: in collaboration with the London School of Hygiene and Tropical Medicine 


and the Wake Forest University School of Medicine, we developed two new tools and 


updated a third one


Tool Objective How


Horizon
Helps prioritize the policy agenda through a rapid 


assessment tool before initiating a full R&R process


By providing a quick 


comparison of the cost and 


value of different policy options


Vista


Generate immunization summary tables for vaccine 


evaluation, serving as a complementary tool to the 


Evidence to Recommendation (EtR) process


Helps prioritize the policy 


agenda through a rapid 


assessment tool before 


initiating a full Evidence to 


Recommendation (EtR) 


process.
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HORIZON - Rapid cost-
effectiveness screening to 
ensure high-value policy 
options are not overlooked
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Facts:
• Americas dominate dengue global burden: In 2024, the Americas 


accounted for over 90 % of global dengue cases, including 13,027,747 


cases, of which 22,684 were severe and 8,186 ended in death. This was far 


higher than Asia, Africa, Europe, and Oceania combined, making it the 


epicenter of current transmission.


• Record-high transmission: with driver factors such as climate variability, 


urbanization, and expansion of Aedes aegypti mosquito habitats across 


countries such as Brazil, Argentina, and Peru.


• In 2024, a total of four countries decided to introduce dengue vaccine: 


Argentina, Brazil, Honduras and Peru. In 2025 and 2026, Paraguay and 


Colombia followed suit respectively, bringing the total to 6.


Dengue Vaccination in the Region of the Americas, 2024-2025 
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Dengue Vaccination in the Region of the Americas, 2024-2026


Country Brazil Argentina Peru Honduras Paraguay Colombia


Start Date February 2024 September 2024 November 2024 March 2024 November 2025 February 2026


Prioritization


1920 municipalities 


in 27 states (based 


on hospitalization 


rates)


48 Departments in 


northwest and 


northeast (endemic)


4 regions
5 prioritized health 


regions


16 districts were 


prioritized, including 


the capital district.


18 prioritized 


municipalities


Tactics Intramural Intra & extramural
Intramural (school 


based)


Extramural in 49 


educational 


establishments


Vaccination limited 


to prioritized 


hospitals


Health 


facilities services in 


prioritized 


municipalities.


Doses 


procured*
13,493,300


330,000 doses acquired


by the MoH.  Provincial 


level and private sector 


acquired vaccines as well


445,500 53,460 70,200 163,620 


Doses 


administered**
9,286,787 1,472,695 404,963 43,565 1,600 ND


AEFI 


(Notification


rate)


Total: 50/100,000 doses


Serious 6/100,000 d


Anaphylaxis 4/100,000 


a.d.


Total: 118/100,000 doses


Serious 10/100,000 d


Anaphylaxis 1.4/100,000 


a.d.


No published reports. No signals reported - -
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Challenges: 
• Vaccine efficacy varies by dengue serotype and by serostatus; effectiveness studies are ongoing.


• Brazil issued a safety alert due to a higher-than-usual risk of anaphylaxis.


• The vaccine requires two doses, and the price is not affordable for many countries. It also competes with other vaccines, such as 


PCV20 and RSV.


What lies ahead:


• Besides Paraguay and Colombia,  no recent additional countries have requested doses for 2026.


• Butantan vaccine (one dose) is highly likely to be available for the Americas during 2026.


• Updates on the Qdenga vaccine


Dengue Vaccination in the Region of the Americas, 2024-2025 
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SAGE Meeting, 08 March 2026
Chris Morgan, RITAG Chair
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Immunization response during 
humanitarian crisis in WHO SEA Region 


Dr Vinod BURA, Coordinator IVD, WHO 
SEAR
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WUENIC 2024 revision


78


84
88


91
94


88 86


95
92 94


30.8


8.6


32.3


6.1


32.7


4.4


32.2


3.1


32.1


2


29.6


4


28.9


4.5


31.7


1.8


30.8


2.5


31.3


1.9


39.4 38.4 37.1
35.3 34.1 33.6 33.4 33.4 33.3 33.2


0M


20M


40M


60M


80M


0


25


50


75


100
2
0
0
0


2
0
0
5


2
0
1
0


2
0
1
5


2
0
1
9


2
0
2
0


2
0
2
1


2
0
2
2


2
0
2
3


2
0
2
4


N
u
m


b
e
r 


o
f 
c
h
ild


re
n
 (


m
ill


io
n
s
)


D
T


P
1
 C


o
v
e
ra


g
e
 (%


)


DTP1 coverage Unvaccinated (zero-dose) Vaccinated


32.1 2


30.8 2.5


31.3 1.9


34.1


33.3


33.2


2019


2023


2024


0 M 10 M 20 M 30 M
Number of children (millions)


Sources: WHO/UNICEF Estimates of National Immunization Coverage, 2024 revision;
United Nations, Department of Economic and Social Affairs, Population Division (2024). World Population Prospects 2024, Online Edition.


• South Asia has reached its highest-
ever immunization coverage for 
children


• there was a 27 per cent reduction 
in the number of children who did 
not receive a single dose of the 
vaccine, also known as zero-dose 
children, decreasing from 2.5 
million to 1.8 million in a year.


• BOP increased from 26% in 2000 
to 85% in 2024. Maximum increase 
was seen in PCV. 


RISK


• High overall immunization 
coverage in the WHO SEAR, often 
masks several  pockets of 
immunity gaps, which become 
exposed during emergencies and 
can lead to outbreaks of vaccine-
preventable diseases.


• Accumulation of zero dose in 
higher age group


DTP1 coverage, and number of vaccinated and 
unvaccinated children, SEAR 2000-2024
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Region is vulnerable to Health Emergencies


The Region faces a convergence of three 
distinct risk dimensions, creating a complex 


"triple-threat" scenario that amplifies the 
impact of any single emergency event.


NATURAL HAZARDS
High Exposure Zones: Located on earthquakes/tsunamis
Seasonal Disasters: Recurrent monsoon floods, landslides, and 
glacial lake outburst floods
Climate Amplifier


INFECTIOUS DISEASES
Zoonotic Hotspot: Intense wildlife-human interface
Endemic Burdens: Persistent circulation of high-burden 
pathogens like Dengue, Cholera, and TB.
Emerging Threats


SOCIOECONOMIC FRAGILITY
Urban Density: Rapid urbanization 
with large informal settlements
Health System Gaps: Disparities in 
primary care access, surveillance 
reach, and emergency surge 
Complex Contexts: Large-scale 
displacement, migration, and 
protracted humanitarian crises
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Myanmar :Trend of the national immunization coverage (2015-2024)


Trend of the national immunization coverage (2015-2024)


• Zero-Dose increased
• Accumulation of 


susceptible, increasing risk 
for VPDs


• VDPV 1  (event)  reported 
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Powerful Earthquake in Myanmar 


On 28 March 2025, two devastating l 
earthquakes measuring M 7.7 and M 6.4 
struck central Myanmar, with epicenter in 
the Sagaing Region and near Mandalay.
These earthquakes occurred at a shallow 
depth of 10km along the highly active 
Sagaing Fault, followed by aftershocks 
reaching up to M 6.6.
The tremors caused catastrophic 
damage across Sagaing, Mandalay, Nay 
Pyi Taw, Bago, Magway, and parts of Shan 
State.
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Earthquake Response Immunization in Myanmar 
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Immunization in Cox’s Bazar (Rohingya response) 
• Large-scale emergency immunization response: Following the


2017 Rohingya influx, multiple mass vaccination campaigns


(measles-rubella, diphtheria-tetanus-pertussis, cholera) targeting


hundreds of thousands of children to rapidly control outbreak risks.


• Significant outbreak prevention impact: Reactive measles


vaccination campaigns in the camps helped curb transmission and


are estimated to have prevented tens of thousands of measles


cases in the refugee population.


• Integration with emergency health services: WHO situation


reports show that routine immunization, outbreak response


vaccination, and disease surveillance remain core pillars of the


Cox’s Bazar health response to protect both Rohingya refugees


and surrounding host communities.


• Ongoing importance due to vulnerability: Despite improvements,


the refugee population—nearly one million people in densely


populated camps—remains at high risk of VPD outbreaks.
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Nepal Earthquake


• Rapid emergency response: After the
earthquake in Karnali Province Nov 2023 Nepal
conducted targeted measles-rubella (MR) and
typhoid conjugate vaccine (TCV) campaigns to
prevent outbreaks in affected districts.


• About 118,000 children received MR vaccine
(under 5) and over 520,000 people received
TCV (15-45 years) across earthquake-affected
areas.
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Experiences  
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1. Strategic Approaches for Immunization Delivery in Humanitarian Settings


• Need updated WHO guidance on Vaccination in Humanitarian Emergencies, vaccine donation policy 


• Focus on high-impact antigens (e.g., measles-rubella, polio, cholera, DTP, tetanus)  with alternative or priority dose schedules routine 
schedules cannot be followed due to displacement or limited access.


2. Operational and Delivery Strategies


• Use alternative delivery strategies, including mobile teams, temporary vaccination posts, outreach clinics, and campaigns in shelters. 
Rapid establishment of temporary immunization delivery points in affected communities is essential.


• Local volunteers and community workers are critical to reaching vulnerable populations and supporting campaign logistics.


• Integration with humanitarian services such as first aid, PHC services, nutrition programmes, and other non-health services


3. System Challenges During Emergencies


• Shortage of skilled personnel is common as health workers are redeployed to emergency response (task shifting).


• Security concerns during conflicts and community fear can limit access to affected populations.


4. Resource Mobilization and Partnerships


• Strong coordination is needed to leverage funding, vaccines, and supply chains rapidly during emergencies.


• Private sector contributions and donations can play an important role in supplementing resources.


5. Community Engagement and Impact


• Vaccination activities build trust and confidence among displaced or vulnerable populations.
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Thank You
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Introduction
Purpose of the session


IA2030 Mid-Term Review


Focus on the MTR recommendation 
to reform the governance of IA2030, 
with a focus on the role and 
engagement of SAGE during the 
second half of the decade.


Future of Immunization


Brief SAGE members of the new work 
area, engaging members on the 
overall vision and scenarios in 
development, plus specifically on the 
future direction of immunization 
policy over the longer-term.


IA2030


Future of 
Immunization


Presentation (10 mins):


Implementing the Mid-Term 
Review – the role of SAGE


Plenary (20 mins)


Presentation (15 mins)


Outlining a vision & scenarios 
for 2026-50 – the direction for 
immunization policy.


Plenary (35 mins)


Day 1 Session 2: 15.45-17.15


Introduction Anthony Scott, SAGE chair and 
session focal point


Summary & 
Next steps


Benedict Millinchip, WHO
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Recap | Mid-Term Review 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


Reaffirm and recommit to the IA2030 vision 


and strategic priorities


Recommendations


Support country ownership and enable 
country-led response to shifting landscape


Provide tailored support in priority areas 


where dedicated efforts are needed


Refine the IA2030 governance model and 


strengthen data-driven decision making


Session2_IA2030


SAGE meeting March 2026







3


FINAL


Focus | Role of SAGE in IA2030


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


Support country ownership and enable 
country-led response to shifting landscape


Provide tailored support in priority areas 


where dedicated efforts are needed


Refine the IA2030 governance model and 


strengthen data-driven decision making


Focus for today’s discussion
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Role of SAGE | Reminder: GVAP 2011-20


Dedicated SAGE WG on ‘Decade 


of Vaccines’


Produced SAGE annual reports 


to WHA


Completed a SAGE report on 


lessons learned in 2019 


Source: GVAP M&E framework
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Role of SAGE | IA2030 to date (2021-25)


Receives bi-annual progress 


updates


Interviewed for Mid-Term 


Review


SAGE focus areas reflect 


IA2030 priorities


SAGE less directly involved in 


oversight


Source: IA2030 Framework for Action
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Role of SAGE | Positives and questions


Positives…


• SAGE continues as the main advisory 


body supporting the achievement of IA2030.


• SAGE agendas drive progress towards 


goals.


• Reporting to SAGE provides useful 


oversight prior to publishing annual report 


and/or reporting to WHA.


• Feedback on GVAP was it was too 


bureaucratic – current way of working 


responded to this.


• SAGE members have not reported a need / 


wish to take on a greater role.


However…


• SAGE has a reduced role in IA2030 than 


under GVAP. It is not embedded within the 


governance and does not have a dedicated 


working group.


• During the Mid-Term Review, some 


interviewees noted that SAGE appears 


more removed from the operational 


running of IA2030 governance and working 


groups.


• Scientific advisory voices are not 


directly included within IA2030 


governance.
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Role of SAGE |
Options for 2026-30


Questions to SAGE:


1. What is the correct proximity for SAGE to 


IA2030 to ensure it is informed and that IA2030 


goals and activities help to shape the SAGE 


agenda?


2. Specifically - SAGE’s role is policy but also in 


strategic advice and advocacy. How does SAGE 


see it’s advocacy role in particular, bearing in mind 


the IA2030 and the Mid-Term Review findings.


3. Is the current IA2030 engagement with SAGE of 


the correct frequency, detail and nature?


4. Are there any other, specific amends to the ways 


of working SAGE would wish to see for the 


second half of IA2030?
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The Future of 


Immunization 


Initiative 
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Building on 50 years of 


historic immunization 


progress (EPI@50), this 


consultative initiative will 


help set the vision for 


immunization up to 2050, 


informing Immunization 


Agenda 2040 and Gavi 


Strategy 7.0


Project Purpose
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Thematic Focus 
& Output


Global Trends - Climate, demographic shifts, and geopolitical developments.


Four Pillars: Key Focus Areas


Comprehensive vision document with actionable recommendations.


Strategic Output​


Vaccine Development Innovations - Vaccine design, formulation, 


manufacturing, and presentation.


Vaccine Delivery Innovations - Vaccine delivery, distribution, and service 


delivery.


Vaccine Confidence & Uptake - Perceptions of vaccines, vaccine uptake, and 


demand.
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Project Governance


Reference GroupTask Team


• Comprised of UNICEF, WHO, 


GAVI and the Gates Foundation


• Responsible for initiative 


strategic direction and decision 


making


• Project management tasks led by 


UNICEF Innocenti 


• IA2030 Coordination Group, 


SAGE chair, RITAG chairs + 


additional global immunization 


experts and free thinkers


• Provide technical feedback, 


guidance and visibility support


• Periodic meetings are held to 


review initiative progress
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Future of Immunization Initiative Stages


Vision Document 


Development 


Regional 


Consultations


Foresight 


Analysis 


Rapid Evidence 


Synthesis


Final Document 


& Next Steps


Engagement 


with Regions & 


SAGE


Four Scenarios 


Created


Six Thematic 


Papers 


Commissioned


Phase 1


Q2 + Q3 2025


Phase 2


Q4 2025


Phase 3


Q1 + Q2 2026


Phase 4


Q3 2026


Phase 0


Q4 2024 + Q1 2025


Inception 


Phase 


Global Survey & 


Project Design
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Phase 1: Rapid Evidence Synthesis


Commissioned six 


thematic papers 


from technical 


experts


Technical Review Groups (TRGs) established


⚫ Global Trends


⚫ Vaccine Development Innovations


⚫ Vaccine Delivery Innovations (Two papers)


⚫ Vaccine Confidence & Uptake (Two papers)


Phase 1


Q2 + Q3 2025


Phase 2


Q4 2025


Phase 3


Q1 + Q2 2026


Phase 4


Q3 2026


Phase 0


Q4 2024 + Q1 2025
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Phase 1: Rapid Evidence Synthesis
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Phase 2: Foresight Analysis


Scenario Workshop


⚫ Analyzed key drivers of change and critical uncertainties


⚫ Co-created plausible future scenarios that reveal potential 


risks, opportunities, and strategic choices


⚫ Identified robust strategies and early signals to strengthen resilience, equity, 


and preparedness across diverse future contexts


Hosted by UNICEF Innocenti, 


9–11 December 2025, in 


partnership with the 


Copenhagen Institute for 


Futures Studies (CIFS)


The Scenarios Workshop was a three-day 


strategic foresight conversation bringing 


participants together around a shared 


understanding of the forces shaping the future 


of immunization toward 2050


Participant Activities
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Phase 2: Foresight Analysis


Phase 4


Q3 2026


Phase 3


Q1 + Q2 2026


Phase 1


Q2 + Q3 2025
Phase 2


Q4 2025


Two Axes 


Identified to 


Create the Four 


Scenarios 
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Phase 2: Foresight Analysis 


Four 


Scenarios 


Developed


Scenario A: 


Public trust erodes as misinformation spreads 


and influencers replace institutions. Governments 


cooperate pragmatically on shared risks, while 


immunization polarizes identities, leaving a 


persuadable “confused middle.”


High trust and global cooperation drive equitable, 


science-led innovation. Regional manufacturing 


and personalization advance progress, but 


disadvantaged groups remain vulnerable to 


neglect, complacency, and power imbalances.


A fragmented, nationalist world fueled by 


misinformation undermines trust and 


coordination. Climate impacts worsen, outbreaks 


spread unchecked, and innovation narrows to 


localized biosecurity interests.


National priorities dominate as countries trust 


domestic science over global systems. Inequities 


grow, technology transfer becomes transactional, 


climate-affected populations are neglected, and 


outbreaks increase regionally.


Low Trust & High Collaboration


Scenario B: 


High Trust & High Collaboration


Scenario C: 


Low Trust & Fragmentation


Scenario D: 


High Trust & Fragmentation
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Phase 3: Regional Consultations


Consultations


SAGE, Regions


AFRO EMRO SEARO WPRO AMRO EUROSAGE


30 March 6 April 30 March 13 April 13 April 20 April9 March


Planned 


(TBC)
Confirmed


Phase 1


Q2 + Q3 2025


Phase 4


Q3 2026


Phase 0


Q4 2024 + Q1 2025


Phase 2


Q4 2025


Phase 3


Q1 + Q2 2026


Proposed dates – pending confirmation with regions
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Phase 4: Vision Document Development


Summary document 


incorporating outputs from all 


project phases identifying 


strategic priorities to inform 


IA2040 and Gavi 7.0.


Vision Document Finalized Launch Event Next Steps


The vision document will be 


presented at an official launch 


event to support visibility & 


dissemination. 


Implement learning agenda, 


advocacy & communications 


strategy and fundraising plan.


Phase 1


Q2 + Q3 2025


Phase 0


Q4 2024 + Q1 2025


Phase 2


Q4 2025


Phase 3


Q1 + Q2 2026


Phase 4


Q3 2026
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Questions for SAGE


1 What are your inputs on these scenarios? 


2 Scenarios could have different implications for how 


policy making is done and role of SAGE – what shifts 


do you foresee in strategic and policy immunization 


guidance?


3 What steps should we be taking to proactively steer 


the Future of Immunization, taking advantage of likely 


opportunities and guarding against likely risks?
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and Portfolio 
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Background and objectives


In March 2025, SAGE held its first session on 
vaccine prioritisation and portfolio 


optimisation


SAGE called on countries to engage 
their NITAG in providing 
recommendations on the 
prioritization of new vaccines for 
introductions and optimization of 
vaccination schedules and 
portfolios (...) 


These recommendations need to be 
aligned and integrated with the 
priorities in their NIS and health 
sector strategy and regularly 
updated”


1. Update on the global context for 
Vaccine Prioritisation and Portfolio 
Optimisation (VPOP)


2. Overview of progress made in the past 
12 months – guidance and tools 
available to countries


3. Seek SAGE’s advice on their role on 
addressing portfolio-level 
considerations as well as guiding 
countries in these efforts


Session objectives
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An evolving context: more complexity, less predictability


Countries face a combination of increased fiscal pressure and 
sudden and severe cuts to external funding


There is no reported data indicating that domestic funding for 
immunization is declining – expected 2027/28 (JRF)


Major shifts in aid for health include:


• Gavi 6.0 policy: country vaccine budgets, co-financing 
increase that will affect some countries


• USAID mechanism replaced with 5-year bilateral MoUs - 
also based on co-financing engagements (source: KFF).


• ODA for health, in 2023, fell to lowest level in 10 years, 
Apparent stability in ODA masks declining aid for core 
health system functions (source: OECD DAC)


Data Sources: WHO Global Health Expenditure Report, 2025, EECD DAC  


It is important to acknowledge the complexification of the overall funding 
ecosystem resulting in the lack of predictability on funding


(domestic and external) in countries 


In LICs, aid for health per capita is larger 
than public spending on health


Session3_VPOP


SAGE meeting March 2026







4


Countries need to prioritise beyond immunisation


Source: https://www.who.int/news/item/03-11-2025-who-issues-guidance-to-address-drastic-global-health-financing-cuts


Including
actions and 


mechanisms to
lower cost and 
price and cap 
expenditures - 
optimization • Newly released TB and HIV 


guidance provide evidence 
informed indication of priority 
services for different settings, 
with guidance on further 
country prioritisation


• WHO is finalising PRIORITI guidance for country 
evidence informed priority setting (including 
alignment of programmatic approaches)


• There are ongoing initiatives to 
support countries in these 
efforts – tools (EVIDA, VISTA…), 
technical guidance on use of 
modelling…


In November 2025, WHO has issued guidance for countries 
on ways to counter the immediate and long-term effects 


of sudden and severe cuts to external funding


Guidance and tools are being developed to support 
countries in priority setting, promoting country ownership
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Looking back at the past 12 months – overview of progress


WHO Compendium 
on the NITAG Resource Centre


Support to countries Consolidated Guidance on 
prioritisation and optimisation


24 
NITAGs 
trained


VPOP Toolkit


Improving access to 
evidence….


Filling the gaps in guidance 
to countries….


Online learning
module on the NRC4


Vaccines 
to date


Continued sensitization and 
capacity building efforts…..


RITAG recommendations in 
AFRO, EMRO, SEARO


Regional trainings and 
webinars organised in EMRO, 


AFRO, SEARO, WPRO
EURO support to MICs on 


access


Tools developed
and being tested in 


PAHO


~80
NITAGs


sensitized


Available on the NITAG Resource Centre: VPOP toolkit :https://www.nitag-resource.org/training/building-and-strengthening-technical-competencies/vaccine-prioritization-and-portfolio
NVI PST: https://www.nitag-resource.org/training/building-and-strengthening-technical-competencies/new-vaccine-introduction-prioritization


Session3_VPOP


SAGE meeting March 2026



https://www.nitag-resource.org/training/building-and-strengthening-technical-competencies/nvi-pst-elearning-facilitator-module
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Vaccine prioritisation and portfolio optimisation:
a collaboration between NITAG and EPI
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Focus on the optimisation process: a 3 phases approach


*
* Or equivalent national plan
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Optimization: understanding countries priorities


In September 2025, WHO 
conducted a survey in 
collaboration with UNICEF


100+ replies from 58 
countries across all 
regions and all income 
groups


71% of countries 
declared having already 
worked on optimization 
topics


Top 3 optimization objectives :
• Improving vaccine coverage, improving disease control and achieving cost-savings


Top 3 optimization questions:
• Switch to Hexavalent, HPV schedule change to 1 dose and PCV valency increase


Source: WHO Optimization Survey results, WHO, Nov 2025, unpublished


Session3_VPOP


SAGE meeting March 2026







9


Under the current financial pressure, countries face difficult
trade off decisions


Expanding or maintaining Malaria 
coverage vs switching from MenA to 


Men5?


Prioritise preventive OCV campaign
or Typhoid introduction?


Switching from PCV13 to PCV10 or 
PCV 1+1?


Switching HPV4 to HPV2 now or wait
for new HPV4 product to reach the 


market?


Illustrative examples


Cost saving needsProgrammatic choices


Future NVI to plan and 
sequence


TRADE OFFS


Some reflections:
• Risks of bias: importance of independent, evidence informed decision making process


• NITAGs role: investing in capacity building for NITAGs, responding to a short term
need but with longer term perspective 


Session3_VPOP


SAGE meeting March 2026







10


The optimisation guidance includes a list of optimization
questions and factsheets - example


Additional factsheets to be 
consulted in the VPOP toolkit 
available at: 
https://www.nitag-
resource.org/resources/opti-11-
list-optimization-questions
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Supporting countries: technical support and global 
coordination


Level of Support


Deployment of support to countries


Full support


Remote support as needed


Light touchNo support 
Using available guidance


• Local teams to lead the 
process, relying on NITAG 
secretariat support


• Support from local 
institutions


11


Several models of technical assistance can be considered 


• Breaking vertical approaches to promote 
country ownership – the importance of 
unbiased technical support


• Immunization partners collaboration, 
building on primary mandates and avoiding 
duplication


Coordinated
technical
support


• Remote support to NTAG 
Secretariat and EPI, including
on methodology, data 
collection and/or logistics


• Support on budget space
analysis


• Deployement of technical
assistance to support the 
overall VPOP approach
(methodology, technical
analysis, budget space analysis
and logistics)
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Countries 
experiences


SAGE meeting


March 2026


• Prioritization of NVI – Experience from
Iran


• New Vaccine prioritization  and 
considerations for upcoming 
optimization exercise - Ethiopian 
Experience, Mr. Melkamu Ayalew


• Optimization of the Immunization 
Program – Experience in 
Mozambique,  Dr Jahit Sacarlal
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Prioritization of NVI – Experience from Iran


Next steps: The NVI Prioritization process results 
to be presented to the decision-makers for 
endorsement and translation into action. 


Reassessment and Updating
• Scenario updates should be conducted every 


2–3 years 
• A full reprioritization exercise should be 


conducted every 5 years


• New Vaccine prioritization exercise done in 2025, following capacity building 
workshop organised by EMRO


• Based on the NVI PST, driven by the NITAG and its Secretariat, no external technical
assistance


Process: 
• Online survey to define timeframe ((2025–2030), primary list 


of potential vaccines, and criteria for prioritization


• Workshop 1: Collecting evidence for 17 criteria out of 71 
across 7 vaccine candidates


• Workshop 2
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New Vaccine prioritization  and considerations for upcoming 
optimization exercise - Ethiopian Experience 


March-2026
Mr. Melkamu Ayalew, EPI Manager, Ethiopia
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Outline 


Vaccine introduction journey In 
Ethiopia


How vaccine  introduction 
decision made


Experience of Vaccine 
Prioritization and sequencing 


Importance of vaccine 
prioritization and sequencing


Leason and way forwards
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Overview on Vaccine Introduction in Ethiopia 


DPT changed to
Pentavalent


PCV vaccine added to
Routine immunization


schedule


2013


2007


2015
Rota vaccine added to
Routine immunization


schedule


IPV one dose vaccine
added to Routine
immunization schedule


2011


Ethiopia commences EPI
with 6 antigens


2018 2016


Ethiopia starts vaccine
introduction with


smallpox


1980


HPV Two dose vaccine for
adolescent girls added


OPV to bOPV vaccine
switch conducted


2019


1870


2nd dose MCV vaccine
added to Routine


immunization schedule


2020
TT to Td  and PCV 10 to PCV 13
 vaccine change happened


2024 2021
Introduced IPV 2nd dose
Rota Rix changed to RotaSII
HPV 2 dose changed to 1 
dose 


COVID 19 vaccines (4 types) 
introduced


2025
Introduced Malaria, and Hep 


B birth dose 
Switched MCV 10 dose vial to 


5 dose vial


Notes
• 15 antigens in the routine 


schedule targeting 13 VPDs


• 5 new vaccines + 8 switches in 
the past 10 years


• Most changes driven by 
national needs


• Some were forced, e.g., Rotarix 
→ RotaSIIL due to supply 
shortage
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How Vaccine  Introduction Decisions Made?


• The Ministry of Health leads the NVI decisions with the engagement of all key stakeholders


• E-NITAG, established in 2016, provides evidence-based technical recommendations


• Since its establishment, E-NITAG has made more than 16 recommendations


• Almost all of the recommendations from E-NITAG informed decision-making


• There were also some cases, such as the YF vaccine introduction, in which E-NITAG 


recommendations were not translated into action due to budget and other computing priorities


• Previous experience showed that NITAG reviews and provides technical recommendations  upon 


request from the MoH through the EPI manager( E-NITAG secretariat)


• Recently, E-NITAG has started producing recommendations proactively( NVI prioritization exercise) 


• Based on the recent independent WHO external evaluation, E-NITAG  scored 87%  and continues to 


function consistently
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Experience on  NVI Prioritization and Sequencing Exercise
 Strong MoH ownership with preserved NITAG independence


• As a mitigation of managing NVI challenges in the country, the MoH, in collaboration with other 
stockholders has initiated a comprehensive vaccine prioritization and sequencing exercise


• Resources have been mobilized, and E-NITAG led the exercise technically
• The MoH is fully engaged and oversees the process without interfering with NITAG’s 


independence.
• Other NITAG ex-officio members have been involved in the process.


Leading the 
process


Technical 
engagement


Structured, participatory, but technically independent process
• The MoH/EPI was fully engaged in data collection, analysis, discussions, and report write-up with 


clear delineation of roles
•  Furthermore, the EPI team and NITAG ex-officio members were engaged in the vaccine prioritization 


and sequencing exercise ratings; however, the results were not considered in the final decision. 
Instead, NITAG used the exercise findings as a reference point to compare with their own ratings.


•  Finally, the MOH/ EPI requested and provided information related to the next years competing 
priority activities that potentially affect the new vaccine introduction for NITAG consideration before 
producing the final recommendation. 
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Experience … cont. 


Process Output


Formal, tiered recommendation for 2026–2030
• NITAG recommended Hexavalent and MR vaccines as high priority vaccines to 


be introduced 2026 -2030 followed by MMCV and RSV as next level priority 
• NITAG officially submitted the recommendations to the ministry


Recommendation informs planning, but final decision is resource-dependent
• MoH received the recommendations and taking as one of major documents for 


the NIS 2026-2030 preparation.
• As result of several changes in funding landscape and competing priority MoH 


leadership is looking to make final decision based on available resources and 
feasibility from list of prioritized vaccines.  


Current status
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Importance of the vaccine prioritization and sequencing for Ethiopia


Comprehensive
 and objective  
comparison


Stakeholder
engagement


Importance 


Local data
utilization


Prevention of
interference


Consideration of
local factors


The process and tools enabled a proactive, comprehensive 


comparison among available vaccines 


The process engaged stakeholders and  facilitated during 
implementations( E.g Everyone has a clear understanding during NIS 
development)


The process helped to use local data use for action, and MoH used the 
evidence generated for this purpose for other program need.


The process has made clear that independent recommendations are 
given on NVI and sequencing; This reduced several advocacies on a 
specific new vaccine introduction


It considers local capacity and feasibility, not only vaccine importance. 


Before making the final recommendation, E-NITAG tried to hear 


reflections from MOH/EPI for the availability of any practical factors that 


could affect its implementation
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Unmet needs of the Ethiopian Immunization program during the NVI 
prioritization and Sequencing Exercise: Considerations for VPOP Exercise


EPI’s need and the Initial discussion: During the initial discussion, the program’s need 
was to have a comprehensive review of the portfolio, combining the NVI prioritization 
and optimization – this was not possible at the time


NVI PST tool limitation: The New Vaccine Introduction prioritization and Sequencing 
tool (NVI PST) was used and focused only on NVI prioritization and sequencing


Optimization opportunity: With the recent guidance on optimization, Ethiopia is one of 
the pilot countries and the vaccine portfolio optimization (VPOP) exercise is ongoing


The current General Optimization Question: What can Ethiopia do to optimize its 
existing vaccine portfolio to achieve the highest possible efficiency and effectiveness 
during this funding cut landscape?


Status: Currently, there are ongoing discussions on how to address the country program 
needs: Ongoing discussions to prioritize specific optimization questions 
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Lessons and way forwards
• Institutionalize regular NVI prioritization and sequencing exercise


• Improve data sharing among key actors to ensure the NVI prioritization exercise generates credible evidence 


• Advocate for a comprehensive  integrated tool for  NVI prioritization and VPOP for holistic decision-making


•  Conduct a full VPOP review to inform optimization of the Ethiopia immunization program and look for possibilities to 


combine with the 2025 prioritized new vaccines  for a full view and understanding


• NITAG to work based on the ToR given to ensure the independence of the process and promote strong country 


leadership in decision-making


•  MOH/EPI will continue engaging during the VPOP exercise and remain committed to considering the E-NITAG 


recommendations as one of the major inputs for decision-making. 
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For further Reading


Or use the Link below
https://www.sciencedirect.com/science/article/pii/S0264
410X25012290?via%3Dihub


Please scan here
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Update on the ongoing optimization process in Mozambique, as 
an evidence-informed and country led decision making process.


Objective
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Vaccine Vial Size Doses/ person Schedule
BCG 20 1 At birth
bOPV 20 4 At birth
DTP-HepB-Hib-10 10 3 2-3-4 months
Rotavirus 1 2 2-3 months
PCV-13 4 3 2-4-9 months
IPV 5 2 4-9 months
Malaria (R21) 10 4 6-7-9-18 months
Measles Rubella 10 2 9-18 months
HPV 1 1 9 yrs
Tetanus-diptheria 10 4 As eligible for school aged children 


and 15-49 yrs women


Context - Vaccination Schedule in Mozambique
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• The strategy aims at contributing to achieve universal health coverage, through 
effective and integrated vaccination interventions to reduce morbidity and 
mortality related to vaccine-preventable diseases.


• 8 strategic priorities:
• Governance and management
• Human resources
• Supply and quality of vaccines and consumables
• Vaccination services, including new vaccine introduction
• Monitoring and information systems
• Surveillance
• Advocacy, demand generation and communication
• Financing


• The National Immunization Strategy provides opportunities for program 
optimization and vaccine prioritization.


Context – National Immunization Strategy, 2026-2030
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• Aligned with optimization processes in other programs within MoH, 
especially in view of decreased development assistance for health.


• Process for immunization program started in January 2026, with support 
from WHO, UNICEF and Development Catalysts:


1. Induction (virtual) meetings held for NITAG members using the 
available, newly developed VPOP toolkit.


1. EPI pre-selected optimization questions based on those listed in the 
VPOP toolkit.


Optimization Process in Mozambique
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Vaccine Optimization question Main objective


1 Hexavalent
Switch from 4-dose hexavalent to 3-


dose + DTP booster
Budget impact


2 HPV Switch to lower valency Budget impact


3 HPV Change product Budget impact


4 IPV
Switch from Penta+IPV to 


Hexavalent
Program performance improvement


5 MCV
Switch from 10-dose vial to 5-dose 


vial
Coverage improvement


6 PCV Switch to lower valency Budget impact


7 PCV Change from 3+0 doses to 1+1 doses Budget impact


Optimization process: 7 questions were pre-selected by EPI for discussion with 
NITAG
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What 
decisions?


Conducted by NITAG chair.
Participation from NITAG, EPI, WHO, Unicef, Gavi, Development Catalysts and other partners. 


Optimization Process in Mozambique – First Workshop


When ?


Held online on 17th February


Who ?


3 optimization questions selected out of the 7 proposed for the first phase of optimization:
➢Measles, switch from 10 dose vial to 5 dose vial. Options to compare: 1) 5 dose vial, 2) 10 dose vial.


➢ Switch from IPV + Penta to Hexa1. Options to compare: 1) Penta 3-doses + IPV 2 doses, 2) Hexa 4 
doses, 3) Hexa 3 doses + DTP booster.


➢HPV, product switch2. Options to compare: all HPV-4 and HPV-2 products with potential to reduce costs.


Questions were selected on the basis of potential for immediate impact on program efficiency and 
budget.


Agreed on offline survey to vote and select 10 criteria for the assessment of each optimization 
question.


1. This question combines the switch to Hexavalent and the Hexavalent schedule question
2. This question combines the product and the valency questions
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• Ongoing: Analysis of voting on criteria by NITAG and secretariat members


• Mid-March: Online session (brief, 1-2h) to reach consensus on criteria to assess 
each optimization question


• March-May: Data collection and analysis for each optimization question – 
estimated time 1-2 months, with support from NITAG secretariat and local 
partners.


• End of April-May: Second workshop (2 days, face to face)


• May-June Recommendations to EPI/MoH


Optimization Process in Mozambique – Next steps


1


2


3


4


5
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• Mozambique faces systemic adversities in view of decline of development assistance 
for several programs and ongoing public health emergencies due to natural disasters 
(e.g. OCV campaigns for cholera outbreaks).


• Parallel and complex optimization processes are ongoing for different programs – 
advantage for immunization program due to the newly developed toolkit.


• Online workshops are challenging because of the complexity of the process (multi-
stage, multi-stakeholder, delicate public health problems, etc).


• Data collection on the various criteria is foreseen to be difficult and resource intensive 
due to systemic weaknesses in information systems.


• The first workshop took place before the Gavi communication on country budget, a 
major factor to be considered during the selection of optimization questions.


Challenges
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• Optimization of programs should be a continuous process to improve quality and 
efficiency. NITAG and EPI in Mozambique evaluate positively this first phase and 
have already identified further optimization questions (e.g. PCV1+1 adoption, 
rotavirus product change) for subsequent phases.


• The evidence-base, the participatory nature and the country ownership of the 
VPOP processes are highly valued. 


• The public health ethics and communication with the society at large are 
challenges that demand especial consideration - in view of impending difficult 
policy decisions that reduce the breadth of public health interventions (e.g. 
reducing subtype coverage of introduced vaccines).


Final remarks
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Thank You


Obrigado
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Opportunities and 
challenges to 
support countries in 
NVI prioritization 
and portfolio 
optimization 


SAGE meeting


March 2026


Yemane Berhane
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A complex and evolving environment for countries 


More than ever VPOP is an 
opportunity to promote 
country ownership 
through, structured, 
transparent, evidence 
informed decision making 
process, highlighting the 
essential role of NITAGs


The assessment of trade 
offs is complex and 
challenging. 


Building NITAG’s capacity 
is a short term need but a 
long term investment – 
prioritization and 
optimization are iterative 
processes 


Monitoring countries 
decisions and their
impact on programmes 
will be essential in 
coming months


The role of RITAGs is 
important in supporting 
countries efforts
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Looking at the coming months: opportunities and risks


OpportunitiesRisks


• There is a lack of data availability to inform 
trade off decisions, especially local data 


• Under resourced 
NITAG Secretariat: 
the lack of 
resources to 
support NITAGs 
remains a key 
concern, in a 
context of 
expansion of their 
scope


• There is limited NITAG capacity on use of health 
economics and modelling to inform assessments of 
trade offs in the short term -  efforts are ongoing
Source: Global NITAG Secretariat Survey 2025, Available at: https://nitag-
resource.org/sites/default/files/2025-12/NSS2025%20Final%20Report%20NCIRS.pdf 


• The independence of NITAGs is
essential for VPOP to prevent biases
and support MoH in difficult decisions, 
building on an existing strong
foundation


• Building collaboration with local 
research and academic institutions is 
an opportunity to institutionalize and 
enhance evidence-based decision-
making in countries 


• RITAGs have a key role to play in 
supporting countries including on 
modelling and data sharing
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Key messages and considerations on way forward


1. Countries across all income groups are facing funding constraints that require them to 
prioritize their resources and optimise their programmes. 


2. Vaccine prioritization and portfolio optimisation (VPOP) promotes a country led, evidence
informed process for countries to maximize the health impact of their programme within
available resources, depending on their own context.


3. VPOP responds to urgent needs, building long term capacity to institutionalise the process 
and promoting country ownership of their decisions


4. NITAGs have a key role to play as independent technical groups and VPOP represents an 
expansion of their scope. 


5. Leveraging the existing ecosystem of support to NITAGs through the GNN, as an 
independent platform, as well as established regional coordination mechanisms is a 
unique opportunity. Ensuring the sustainability of these structures is critical.


6. SAGE and RITAGs need to further define their role in supporting countries in these efforts
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Question to SAGE


“How can SAGE help countries to consider its recommendations 
in a context of limited fiscal space and limited international aid, 


especially when it comes to new expensive vaccines or 
additional doses?"
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Purpose of the SAGE typhoid session (for recommendation)


• To review and assess new epidemiological, empirical, and modelling 
evidence relevant to optimal TCV dosing schedules.


• To update WHO recommendations on typhoid conjugate vaccines 
(TCV) considering updated data on duration of protection following a single 
dose, emerging evidence on booster doses, and context-specific modelling 
analyses.
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PICO questions


In children who have received a single dose of TCV at 6 months to 16 years of age, is 
there evidence of waning of duration of protection
▪ Population: Children from 6 months to 16 years of age
▪ Intervention: A single dose of TCV administered between 6 months and 16 years 


of age
▪Comparator: No vaccination
▪Outcome: Efficacy/effectiveness against blood culture-confirmed typhoid 4 or 


more years after administration of the first dose
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PICO questions


In children who have received a single dose of TCV at 6 months to 16 years of age, 
does a second dose extend the duration of protection?
▪ Population: Children who have received the first dose of TCV from 6 months to 16 


years of age
▪ Intervention: A second dose of TCV at least 1 year after the first dose
▪Comparator: A single dose of TCV
▪Outcome: Extended protection against blood culture-confirmed 


typhoid following a booster dose
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PICO questions


In children who have received a single dose of TCV at 6 months to 16 years of age, 
what is the safety of a second dose with respect to serious adverse events?
▪ Population: Children who have received the first dose of TCV from 6 months to 16 


years of age
▪ Intervention: A second dose of TCV given at least 1 year after the first dose
▪Comparator: No second dose of TCV
▪Outcome: Serious adverse events determined to be causally related to TCV after 


the second TCV dose
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SAGE TCV session agenda


7


Tuesday 10 March 2026


Time Session Duration
14:00 Opening of the meeting Saad Omer (WG Chair) 10. min.


14:10 Available TCV vaccines and market update Georgios Stathopoulos 10. min. + 5 
min Q


14:25 Typhoid epidemiology and burden of disease John Crump 20. min. + 10 
min Q


14:55 Overview of TCV safety, efficacy/effectiveness, duration 
of protection; immunogenicity of a TCV booster dose


Xinxue Liu 30. min. +20 Q


15:45 Break 15. min.


16:00 TCV multi-comparison modelling Virginia Pitzer 20. min. +10 
min Q


16:30 Country questionnaire on acceptability/ feasibility of 
TCV schedules


Megan Carey 10.min +5min.


16:45 Draft recommendations Saad Omer 15. min.


17:00 Discussion on draft recommendations SAGE members 60. min.


18:00 End of the meeting
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Session 4 - 
Available typhoid 
conjugate vaccine 
(TCV) and market 
update


March 10, 2026


Georgios Stathopoulos, Vaccine Access


Vaccine Access & Decision Making, IVB
8


Meeting of the Strategic Advisory 
Group of Experts (SAGE) on 
Immunization
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Overview – TCV Market


Breadth 
(total producers) 6


Flexibility
(nr. WHO PQ vaccines) 4


Health
(Supply-demand 
balance)


Sufficient 
supply


Concentration1 
(volume share for 2 
largest producers)


~100%


Innovation 
(nr. pipeline vaccines 
in Phase III)


2


Key indicators of market health 
in 2025


SUPPLY
• Supply is not considered at risk. There are adequate  


suppliers producing WHO PQ products that are 
suitable for countries with high burden of disease. 


DEMAND


• Volume in 2024 increased ~45% year-on-year to 
~26M doses, from ~18M in 2023. 


• Increase is driven by SEAR and EMR 
• In 2024, 15 countries reported using TCV vaccines.


BALANCE / 
ACCESS 


• There is sufficient supply to meet current and future 
demand. There are risks of oversupply.


PRICE


• Weighted average of reported TCV prices in 2024 
was $1.89/dose (range: $0.95-42.072), an increase 
of 14% from 2023.


• UNICEF SD TCV prices (2025): 
• $1.15-1.50/dose (Gavi-supported)
• $1.50/dose (MICs)


TCV Program & Market Characteristics


Sources: [1] Volume data from WHO's Global Vaccine Market Report 2025. [2] $42.07 per dose was reported by a single country in 2024.
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All 6 TCV manufacturers are based in Asia, but BBIL and 
BioE, as UNICEF suppliers, make up ~100% of captured 
volume in 2024


Source: 2025 Global Vaccine Market Report based on country-reported procurement through the eJRF; other vaccines could have been procured but not reported.
Disclaimer: The boundaries shown and used on this map are for illustrative purposes only and do not imply official endorsement or acceptance by the World Health Organization 


BBIL, BioE, & Zydus Lifesciences
India Incepta Pharmaceuticals


Bangladesh


SK Biosciences
South Korea


PT BioFarma
Indonesia


Legend


WHO PQ’d vaccine


Licensed vaccine
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GVMD 
from 
this 
year
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The TCV market has grown rapidly to 6 suppliers, 4 
products are PQ’d; additional from EuBiologics is pending


The biggest market risk is oversupply, with at least 6 licensed vaccines to support 
long-term routine immunization volumes and a potential India introduction.
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SK & 
PT BioFarma


SK & Zydus 
PQ’d1


Incepta


Suppliers of PQ’d TCVs


Suppliers of licensed TCVs


TCV vaccine year of licensure and PQ1


Licensed and Prequalified TCVs
2012-present


In 2025, EuBiologics 
successfully 


completed a Phase 3 
TCV trial; licensure 


may occur in 2026-27


Source: 2025 Global Vaccine Market Report. Notes: [1] Please note that the data in this presentation are up to 2024, so do not reflect the period since SK Bioscience and Zydus were prequalified. 
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TCV vaccines licensed since 2012 - rapid diversification of 
supply with 6 vaccines, 4 PQ’d


Company Product name Platform Strains Target population Schedule Presentation Registration


Marketed Vaccines


Bharat Biotech International 
Limited (BBIL) Typbar-TCV Subunit protein


Vi-TT 6 months - 45 yrs 1 dose 1 or 5 dose vial WHO PQ (since 2017) and widely 
licensed (first in 2012), limited in HICs


Biological E (BioE) TYPHIBEV Subunit protein
Vi-CRM197 6 months - 45 yrs 1 dose 1 or 5 dose vial WHO PQ (since 2020) and widely 


licensed (first in 2020), limited in HICs


SK Bioscience Co. SK Vi-DT Subunit protein
Vi-DT 6 months - 45 yrs 1 dose 5 dose vial WHO PQ (since 2024) and widely 


licensed, limited in HICs


Zydus Lifesciences Ltd. ZyVac TCV Subunit protein
Vi-TT 6 months – 65 yrs 1 dose 1 or 5 dose vial 


or PFS
WHO PQ (since 2024) and licensed in 
India (since 2017)


PT Bio Farma (Persero) Bio-TCV Subunit protein 9 months – 45 yrs 1 dose 5 dose vial Indonesia (licensed since 2023)


Incepta Pharmaceuticals Typhocon Subunit protein
Vi-DT 6 months - 45 yrs 1 dose PFS Bangladesh (licensed since 2024)


TCV Vaccines in Development


EuBiologics EuTYPH-C Subunit protein NA NA 5 dose Completed Phase 3 trial


Lanzhou Institute of 
Biological Products Co.


Typhoid Vi 
Conjugate Vaccine Subunit protein NA NA 1 dose vial Product in preclinical development


SK Bioscience Co.
Vi-DT HD-MAP
(High-density 
microarray patch)


Subunit protein NA NA Microarray 
patch Product in preclinical development


Bivalent Typhoid-Paratyphoid


Serum Institute India SII-TCV(B)
Subunit protein & 
polysaccharide 
Vi-TT & O-Ps-DT


NA NA 1 dose vial Product in Phase 2 clinical development
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9 Gavi-supported countries have introduced TCV into 
routine immunization, and 1 additional intro approved


What does Gavi support? 
• Routine immunization & catch-up campaign for 


up to 15-year-olds at the time of introduction
• Limited support for outbreak response 
• Discretionary funds allocated for TCV in Gavi 6.0 


country vaccine budgets
9 Gavi countries have introduced TCV, all have 
implemented catch-up campaigns:1,2,3,4


• Pakistan (2019)
• Liberia and Zimbabwe (2021)
• Nepal (2022)
• Malawi (2023)
• Bangladesh, Burkina Faso, Kenya, & Niger (2025)
• Gavi approved Sierra Leone’s TCV application in 


June 2025, no immunizations yet delivered


Sources: [1] https://www.gavi.org/our-work/vaccine-portfolio/typhoid, [2] Gavi 2024 Annual Progress Report, [3] https://www.gavi.org/vaccineswork/reaching-80-million-children-
typhoid-conjugate-vaccines. [4] https://view-hub.org/sites/default/files/2025-08/VIEW-hub%20Report_August%202025.pdf 


Gavi-supported TCV introductions


Legend


Introduced TCV


Approved for TCV introduction


NigerBurkina
Faso


Liberia


Sierra 
Leone


Kenya


Malawi


Zimbabwe


Pakistan


Nepal


Bangladesh
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Global TCV volumes increased ~50% from 2023-24, driven 
by SEAR & EMR; majority of doses used in Gavi countries


Source: 2025 Global Vaccine Market Report. Notes: [1] 2025 volumes are anticipated to be substantially higher as multiple large Gavi-supported countries conducted catch-ups prior to routine 
introduction; [2] The data in this presentation include the period up to and including 2024, so do not reflect the period since TCVs from SK Bioscience and Zydus were prequalified. 
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• In 2024, Gavi countries procured ~20M doses or ~80% volume, with 
approximately 20% demand from former Gavi countries (TCV 
procured by never-Gavi countries was <1%).


• SEAR and EMR procurement were responsible for ~ 50% growth in 
global volumes procured from 2023 to 2024. SEAR procurement 
increased to ~6M doses, and EMR to ~6.6M doses.


• Supplier market share by volume is split approximately equally.
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The market for TCV was USD $50M in 2024, up >50% from 
2023, with BBIL capturing >70% of market value


Source: 2025 Global Vaccine Market Report. Notes: [1] The data in this presentation include the period up to and including 2024, so do not reflect the period since TCVs from SK 
Bioscience and Zydus were prequalified. 
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• Increase in global TCV market value was greater than market 
volume from 2023-2024, value up by >50%, driven largely by 
increased procurement from SEAR (market value from never-
Gavi countries is <1%). 


• Although BBIL has ~50% market share by volume, it has over 70% 
market share by value.


• While the Gavi market is accounts for ~80% volume, it is only ~50% 
by value, as former Gavi countries procure TCV at a higher price.
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Key takeaways


• Sufficient supply to meet demand, with current manufacturing capacity capable 
of supporting planned introductions and additional booster dose in high-
incidence settings


• Demand created by a potential India introduction will possibly be served by 
domestic manufacturers


• Discretionary funds will be allocated for TCV in Gavi 6.0, i.e.,  Gavi countries must 
weigh the opportunity cost of TCV against using funding for other discretionary 
programs → Risk of reduced new TCV introductions or discontinuation


• The downward demand pressure will likely be more significant than the increase 
related to a schedule change, creating a plausible risk of oversupply and 
subsequent market exits
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Typhoid Polysaccharide (Ps) and combination vaccines 
have been available since as early as 1964


Company Product name Schedule Registration


Typhoid Vi capsular Polysaccharide vaccines (ViCPS)


BBIL Typbar Single dose, reimmunization within 3 years1 2003


Bio-Med India Bio Typh Single dose, reimmunization within 3 years1 1998


Boryung Corp. Zerotyph Inj. Not found 1992


Gritvak Vianvac Not found Not found


IBSS BioMed Ty Typhoid vaccine 3 doses + booster Not found


Incepta Vaxphoid vaccine Single dose, reimmunization within 3 years1 2011


Instituto Finlay Vax-TyVi Single dose, reimmunization within 3 years1 2003


Sanofi Typhim-Vi Single dose, reimmunization every 2 years1 1996


Ty21a vaccines


Bavarian Nordic Vivotif (ex-Crucell vaccine) 4 doses in capsules on alternate days 1983


Typhoid-Tetanus Combination Vaccine


IBSS BioMed Ty Typhoid-Tetanus vaccine
(inactivated S. typhi) 3 doses + booster1 1964


Source: The 2025 Global Vaccine Market Report. Notes: [1] Boosters required for those with continued exposure to the pathogen. 
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Since Gavi support for TCV began in 2018, the TCV market 
has rapidly become 16x larger than Typhoid Ps by volume 
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Sources and Notes: [1] The 2025 Global Vaccine Market Report. [2] The WPR, EUR, and AMR volumes are <1%. [3] AFR and SEAR volumes are <1%. 
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Total market in 2024: 26.2M doses Total market in 2024: 1.6M doses


• In 2024, TCV volumes procured predominantly in AFR, EMR, and SEAR while 
Typhoid Ps volumes procured in AMR, EMR, and EUR 
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The TCV volumes are used by LICs and LMICs, whereas 
Typhoid Ps volumes consumed in UMICs and HICs


• TCVs are supplied by 
DCVMs, registration of TCVs 
is limited in HICs or upper-
middle income countries 
UMICs.


• Typhoid Ps vaccines are 
predominantly made in 
HICs and UMICs, and used 
in these countries as 
traveller vaccines.2


• The market therefore has 
an irregularity: Ps vaccines, 
which induce shorter-
lasting immunity and are 
less effective, are used by 
wealthier countries.


54%
46%


HIC


UMIC
49%50% LICLMIC


Typhoid Ps Market Volume1


2024, by World Bank Income Group
TCV Market Volume1,2


2024, by World Bank Income Group


Sources and Notes: [1] The 2025 Global Vaccine Market Report. [2] TCV volumes reported by HICs and UMICs in 2025 GVMR represent <1% of total market volume
.
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Typhoid Ps vaccines are 3-4x more expensive than the 
TCVs which cost ~USD $1-$5
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TCV = Typhoid Conjugate Vaccine. HIC= High Income Country; UMIC = Upper Middle Income Country; LMIC = Lower Middle Income Country; LIC = Lower Income Country, all according to 
World Bank Classification. Data Source 2025 GVMD. Max and Min prices per series grouping per year available in the Annex


• Reported prices for Typhoid 
Ps vaccines, shown in red 
and orange, are 
consistently higher than 
reported prices for TCVs.


• Prices for Typhoid Ps are 
self procured, therefore 
there is more price 
variation (e.g., in 2021) than 
in the TCV market, which 
primarily based on UNICEF-
tendered prices.


Weighted average reported price for TCV & 
Typhoid Ps Vaccines
By World Bank Income Group; price per dose in USD; 2019-2024


Click here for link to data table


Click here 
for link to 


data table


Reported prices for TCVs and Typhoid Ps vaccines
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Reported prices for TCVs and Typhoid Ps vaccines


2019 2020 2021 2022 2023 2024
Min Max Min Max Min Max Min Max Min Max Min Max


TCV
(USD/dose)


HIC 5.00 5.00 2.50 2.50 5.00 5.00 


UMIC 2.66 2.66 2.70 2.70 1.61 1.61 1.74 1.74 1.50 42.07 


LMIC 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 0.95 1.50 0.95 4.65 


LIC 1.87 1.87 0.95 1.50 


Typhoid Ps 
(USD/dose)


HIC 4.05 27.10 4.23 40.60 9.00 56.83 6.32 50.52 6.21 53.35 9.60 41.67 


UMIC 3.50 11.35 3.50 10.00 8.45 8.45 9.77 9.77 10.68 10.68 


Maximum & Minimum Reported Prices for TCV & Typhoid Ps Vaccines 
By World Bank Income Group; price per dose in USD; 2019-2024


TCV is Typhoid Conjugate Vaccines. HIC= High Income Country; UMIC = Upper Middle Income Country; LMIC = Lower Middle Income Country; LIC = Lower Income Country, all according to 
World Bank Classification. Data Source 2025 Global Vaccine Market Report. 
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Typhoid fever epidemiology and burden of disease


John A. Crump, MB ChB, MD, DTM&H


Professor of Medicine, Pathology, and Global Health


University of Otago


WHO SAGE: typhoid session


10 March 2026
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Outline


• Incidence: new data and synthesis


• Insights on age distribution


• Complications and deaths: new data synthesis


• Antimicrobial resistance
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Typhoid incidence measurement and inference


• Incidence studies


– Population-based surveillance


– Hybrid surveillance


• Inferential approaches


– Neighbouring country data


– Prevalence of Salmonella Typhi among bloodstream infections


– Seroepidemiology hylE


– Modelled data


– Environmental surveillance


– Typhoid intestinal perforations


• Burden and Risk Assessment of Typhoid (BRAT) tool


– Posted to TechNet in January 2026


Hagedoorn NN, et al. VeriXiv 2026; 3: 73


Aiemjoy K, et al. Lancet Microbe 2022; 3: e578-e587


https://www.technet-21.org/en/resources/tool/burden-and-risk-assessment-of-typhoid-brat-a-methodology-for-countries-to-assess-available-data-on-the-burden-and-risk-of-typhoid-fever
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Adjusted incidence typhoid fever


STRATAA, 2016-2018


Mering JE, et al. Lancet Glob Health 2021; 9: e1688-96
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Crude and adjusted incidence Salmonella Typhi


SEAP, 2016-2019


Garrett DO, et al. Lancet Glob Health 2022; 10: e978-e988
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Incidence typhoid fever, 


SEFI prospective community surveillance, 2017-2020


John J, et al. N Engl J Med 2023; 388: 1491-500
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Incidence typhoid fever, 


SEFI hybrid surveillance, 2017-2020


John J, et al. N Engl J Med 2023; 388: 1491-500
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Crude and adjusted incidence typhoid fever


SETA, 2016-2020


Marks F, et al, Lancet Glob Health 2022; 12: e599-e610
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Typhoid fever incidence estimates among hybrid-


surveillance studies in Africa and Asia


published since 2018


Murthy S, et al. Lancet Infect Dis 2025; 25: 1347-1362 


Africa Asia
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Typhoid fever incidence per 100,000 persons by country, 


2023


http://vizhub.healthdata.org/gbd-compare/
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Typhoid fever incidence per 100,000 persons by age 


group, 2023
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Typhoid fever age distribution from rigorous 


observational studies


• Incidence studies report incidence by age in broad age bands with 
overlapping uncertainty bounds


– Lack highly resolved understanding of typhoid fever by age


• Four systematic reviews on typhoid fever to identify observational 
studies of typhoid


• Data from 13 studies comprising 37 study sites and 34 970 
participant records across 20 countries from the UN regions of Asia, 
Africa, Americas, and Oceania


• Hierarchical Bayesian models to estimate age-specific disease 
occurrence
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Global age-occurrence of typhoid fever: 


cumulative proportion of cases in infancy and 


early childhood (A) and lifetime distribution (B)


Session4_Typhoid


SAGE meeting March 2026







Typhoid fever complications and deaths


• 119 typhoid non-surgical reports yielded 225 estimates from 160 
sites with 29,933 patients in 40 countries collected 1965–2024


• Delirium or confusion most common in 706 (26.5%) of 2,662 


• Typhoid intestinal perforation in 108 (1.7%) of 6,362


– 64 (9.8%) of 652 in Africa


– 35 (0.7%) of 4,754 in Asia


• 302 (1.2%) of 25,167 died


Murthy S, et al. Lancet Infect Dis 2026;26: 270-283  
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Typhoid intestinal perforations outcomes


• 48 surgical reports of typhoid intestinal perforations 


yielded 51 estimates from 62 sites with 4,486 patients 


in 23 countries collected 1966 to 2023


• Typhoid intestinal perforation deaths in 583 (13.7%) of 


4,260


– 451 (19.2%) of 2,348 in Africa


– 83 (5.8%) of 1,429 in Asia


Murthy S, et al. Lancet Infect Dis 2026;26: 270-283  
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Typhoid fever, Global Burden of Disease 2023


• Illnesses, 2023


– Typhoid 6,169,086


• Deaths, 2023


– Typhoid  71,957


• DALYs, 2023


– Typhoid  5,412,667


https://vizhub.healthdata.org/gbd-results/
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Antimicrobial resistant Salmonella Typhi isolates in 


Africa, 1972–present


1


1972-1979


5-year time intervals, resistant isolates (n/N), and proportion values (%)


Murthy S, et al. VeriXiv 2025; 2: 384
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Antimicrobial resistant Salmonella Typhi isolates in 


Asia, 1972–present


5-year time intervals, resistant isolates (n/N), and proportion values (%)


Murthy S, et al. VeriXiv 2025; 2: 384
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Prevalence of key 


antimicrobial resistance 


patterns in Salmonella Typhi 


by country determined by 


whole genome sequencing, 


2010-2020 


Carey ME, et al. eLife 2023; 12: e85867
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Estimates of the prevalence of multiple drug 


resistance in Salmonella Typhi, endemic countries 


for 1990, 2000, 2010, and 2019


GRAM Typhoid Collaborators. Lancet Glob Health 2024; 12: e406-18
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Estimates of the prevalence of fluoroquinolone non-


susceptibility in Salmonella Typhi, endemic 


countries for 1990, 2000, 2010, and 2019


GRAM Typhoid Collaborators. Lancet Glob Health 2024; 12: e406-18


Session4_Typhoid


SAGE meeting March 2026







Conclusions


• What has been learned for vaccine decision making?


– Considerable new data on typhoid incidence


– Development of methods to make inference about 
typhoid fever incidence


– More highly resolved understanding of the age 
distribution of typhoid fever


– New evidence on complications and deaths


– Robust understanding of the scale of the problem of 
antimicrobial resistance
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Safety, efficacy and immunogenicity following typhoid 
conjugate vaccine
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On behalf of the WHO SAGE typhoid WG


Session4_Typhoid


SAGE meeting March 2026







Conflict of interests
I am an investigator on a Serum Institute of India-funded, University of Oxford-sponsored 


paratyphoid controlled human infection study evaluating a typhoid-paratyphoid bivalent 


vaccine. I receive no personal payments from the company.


Session4_Typhoid


SAGE meeting March 2026







Outlines
•Vaccine efficacy/effectiveness within two years following TCV


• RCTs


• Observational studies


•Safety following a single TCV


•Persistence of immunogenicity 


•Vaccine efficacy/effectiveness beyond two years post vaccination


•Immunogenicity following a booster dose
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Vaccine protection within two years post vaccination
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Vaccine protection within two years post vaccination


Two doses Vi-TT with a 6-week 
interval


VE=83% (95%: 79-88)
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Vaccine protection within two years post vaccination


CHIM vaccine study in the UK


Two doses Vi-rPEA with a 6-week 
interval; 27 months follow-up


VE=80% (95%: 68-88)
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doi.org/10.1016/j.vaccine.2025.127872


Vaccine effectiveness post-campaign


*Against blood culture confirmed typhoid
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Vaccine effectiveness post-campaign


Country Vaccine Design Population Time post 
campaign


VE*


Yousafzai et al. Pakistan Vi-TT Cohort 6 mths- 10 
years


1-2 years 95 (93-96)


Batool et al. Pakistan Vi-TT Case-control 6 mths- 15 
years


<1 year 72 (34-88)


Date et al. India Vi-TT Case-control 6 mths- 14 
years


<2 years 84 (45-95)


Tamrakar et al. Nepal Vi-CRM197 TND 6 mths- 15 
years


<2.5 years 89 (65-97)


Lightowler et 
al.


Zimbabwe Vi-TT Case-control 6 mths- 15 
years


<1 year 75 (1-94)
84 (57-94)


VE in two years following a single dose of TCV is high
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Real-world evaluations demonstrate substantial reductions in typhoid in vaccinated age groups across settings.


Post-introduction effectiveness/impact studies


Study Setting Timing Design Duration Results


Pakistan – 
ITRIPP


Sentinel hospital 
surveillance in 
Sindh and Punjab; 
linked laboratory 
network


Campaign Nov 2019 (Sindh); 
routine Jan 2020; Punjab 
Feb/June 2021; 2nd Sindh 
campaign May 2024


Hybrid surveillance; ecological 
impact analysis using adjusted 
IRRs (pre vs post)


Surveillance 2020–
2025; pre-TCV 
comparator from 
SEAP 2016–2019


Reduction observed in children <15y in Sindh 
(strongest in <2y); no consistent reduction in older 
groups. Decline following introduction, resurgence in 
2022, decline after second campaign. XDR prevalence 
>50%.


Malawi – 
MITIMA 
(Effectivenes
s)


Ndirande & 
Zingwangwa, urban 
Blantyre


Campaign May 2023 (9 
months–<15y); routine 
thereafter


Test-negative design (TND)
1 year pre; 2 years 
post (38-day 
washout)


VE (documented or verbal): 58.9% (95% CI 14.7–
80.2); VE (documented only): 79.3% (95% CI 31.7–
93.7). No significant age differences; wide CIs reflect 
limited case numbers.


Malawi – 
MITIMA 
(Impact)


Same sites Same introduction
Interrupted time series 
(eligible vs non-eligible 
cohorts)


Same duration
TCV-attributable reduction 137 per 100,000 person-
years; pre-campaign incidence 282 per 100,000. 
Declines observed in both cohorts.


Nepal – 
Impact


4 sites, Kathmandu 
Valley


Pre-COVID (2018–2020); 
COVID (2020–2022); Post-TCV 
(2022–2024)


Ecological time-period 
comparison with multivariable 
regression


2018–2024 total 
(~2y post-TCV)


Culture-confirmed S. Typhi cases remained low post-
TCV despite recovery in blood culture volumes and 
other bacteraemias.
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Safety of TCV - AE
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Safety of TCV - SAE
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Safety of TCV compared with non-conjugated vaccines


AE SAE


TCV is safe
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Persistence of Immunogenicity 
• Efficacy data were mainly for Vi-TT; 


• Anti-Vi IgG is accepted as a possible CoP to bridge between 
different typhoid vaccines for licensure and WHO PQ; 


Nepal


NS


Bangladesh


Malawi


<0.01
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Children vaccinated under 1 year- Anti-Vi IgG
NepalBangladesh N=13


Session4_Typhoid


SAGE meeting March 2026







NepalBangladesh


Persistence of Immunogenicity - Anti-Vi IgA
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Malawi Nepal Bangladesh


D28


9-11 months 2595 (2116–3182), n=98 2702 (NA-NA), n = 1 2929 (1259-6811), n = 13


1-5 years 2086 (1636–2660), n=91 1691 (1412-2026),n = 102 3148 (2924-3389), n = 508


6-12 years 2479 (1953–3146), n=98 2158 (1981-2351), n = 405 3030 (2737-3353), n = 322


13-15 years N/A 1995 (1738-2291), n = 200 2162 (1702-2747), n = 111


2 years


9-11 months 24·2 (18·3–31·9), n=60 65.1 (NA-NA, N = 1) 18.2 (8.9-37.2), n = 9


1-5 years 36·9 (27·1–50·3), n=74 65.5 (51.6-83.2, N = 48) 69.2 (63.0-76.0), n = 414


6-12 years 96·3 (73·2–126·7), n=87 216.3 (175.6-266.6, N = 147) 157.8 (139.4-178.7), n = 298


13-15 years
N/A


649.4 (483.6-872.0, N = 51) 219.4 (178.1-270.2), n = 99


Immunogenicity kinetics between countries


Anti-Vi IgG levels were higher in Bangladesh/Nepal than in Malawi
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Interpretation of the immunogenicity data
                                         - within two years post vaccination


VE=73% (53-85)


VE=87% (80-91)
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Interpretation of the immunogenicity data
                                         - within two years post vaccination


https://doi.org/10.1101/2025.06.17.25329748
https://doi.org/10.4269/ajtmh.24-0181
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Protection beyond the first two years
Malawi


2-years 


follow-up 


2018-2020


Study 


Area


Aged 9 months – 12 yrs 


In 2018 (TyVAC baseline) 
MenA recipients


TCV recipients


Non-vaccinees


2-years 


follow-up 


2018-2020


Study 


Area


Aged 9 months – <16 yrs 


in 2017/2018 (TyVAC baseline) 


Vi-TT 
clusters


JE 
clusters


2-years 


follow-up 


2018-2020


Vi-TT 


Clusters


JE 


Clusters


Aged 9 mos – <16 yrs 


in 2018 (TyVAC baseline) 


Nepal


Bangladesh


VE=1-IRR
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TyVAC is funded by the Bill & Melinda Gates Foundation.


Location Design Control Age N


Lalitpur Metropolitan
City, Kathmandu Valley,
Nepal


IRCT Meningococcal
A Conjugate
Vaccine (MenA)


9 months-15
years


20,019


Ndirande (urban
township), Blantyre,
Malawi


IRCT Meningococcal
A Conjugate
Vaccine (MenA)


9 months-12
years


28,130


Mirpur (densely
populated), Dhaka,
Bangladesh


CRCT (150 
clusters)


SA-14-14-2 JE
vaccine


9 months-15
years


61,756
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2-years 


follow-up 


2018-2020


Study 


Area


Followed for 


another 2.5 year 


2020-2022


Aged 9 months – 12 yrs 


In 2018 (TyVAC baseline) 


MenA recipients


TCV recipients


Non-vaccinees


Efficacy of typhoid conjugate 
vaccine


Protection beyond the first two years
Malawi


10.1016/S0140-6736(23)02031-7
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https://doi.org/10.1016/S0140-6736(23)02031-7

https://doi.org/10.1016/S0140-6736(23)02031-7

https://doi.org/10.1016/S0140-6736(23)02031-7





2-years 


follow-up 


2018-2020


Study 


Area Followed for 


another 4 year 


2021-2025


Aged 9 months – <16 yrs 


in 2017/2018 (TyVAC baseline) 


Aged 3– 18 years in 2021


(TyVAC final visit/TyVOID baseline)


MenA recipients


Recent TCV recipients


Previous TCV recipients


Non-vaccinees


▪ TyVOID baseline (date of verbal enrolment, defined as 21st October 2021): 


At the end of TyVAC, Nepal in 2020, all participants were unblinded and informed of their vaccination 


status


All MenA-recipients were offered TCV (recent-TCV cohort), while TCV-recipients (previous-TCV cohort) 


were offered MenA


▪ TyVOID: 


Surveillance for enteric fever for all residents is still ongoing (data extracted on September 2025)


Efficacy of typhoid conjugate 
vaccine


Protection beyond the first two years
Nepal
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2-years 


follow-up 


2018-2020


Vi-TT 


Clusters


JE 


Clusters


Followed for 


another 4 year 


2021-2025


Aged 9 mos – <16 yrs 


in 2018 (TyVAC baseline) 


Aged 3– 18 years in 2021


(TyVAC final visit/TyVOID baseline)


Vi-TT 
clusters


JE 
clusters


JE recipients


Recent TCV recipients


Previous TCV recipients


Non-vaccinees


Analysis populations: 


▪ Vaccinees: Persons who received a Vi-TT vaccine during TyVAC (either during TyVAC between 2018-2019, or at the 
final visit of TyVAC in 2021), attended the TyVAC final visit, and still lived in clusters of their original randomised arms


▪ Non-vaccinees:


◦ Persons not receive the vaccine in the study and were present at TyVOID baseline


◦ Persons who entered the study area post-TyVOID baseline via birth or migration


Efficacy of 
typhoid 


conjugate 
vaccine


Protection beyond the first two years
Bangladesh


10.1016/S0140-6736(24)01494-6
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2-years 


follow-up 


2018-2020


Study 


Area


Followed for 


another 2.5 year 


2020-2022


Aged 9 months – 12 yrs 


In 2018 (TyVAC baseline) 


MenA recipients


TCV recipients


Non-vaccinees


Protection beyond the first two years


Malawi
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Protection beyond the first two years for different age groups


Malawi
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2-years 


follow-up 


2018-2020


Vi-TT 


Clusters


JE 


Clusters


Followed for 


another 2.5 year 


2021-2023


Aged 9 mos – <16 yrs 


in 2018 (TyVAC baseline) 


Aged 3– 18 years in 2021


(TyVAC final visit/TyVOID baseline)


Vi-TT 
clusters


JE 
clusters


JE recipients


Recent TCV recipients


Previous TCV recipients


Non-vaccinees


Recent TCV recipients


Previous TCV recipients


Non-vaccinees


Non-vaccinees


Previous TCV recipients


Non-vaccinees Non-vaccinees


Recent TCV recipients


https://doi.org/10.1016/S0140-6736(24)01494-6


Protection beyond the first two years
Bangladesh


VS. VS. VS. VS.


Relative VE Bias indicator 3-5 years VE 2 years VE
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Incidence of typhoid fever (Jan 2021- Aug 2023) 


Analysis population Adjusted IRR (95% 


CI)*
P value


Recent-TCV vaccinees N=21,329 Previous-TCV vaccinees N=22,451


Blood-culture-confirmed typhoid fever (no.)/ 


Person-Years of follow-up
14/44,848 45/46,404


3.10 (1.53,6.29) 0.0008
Incidence rate (per 100,000 PYs) (95% CI) 31 (17,52) 97 (71,130)


Age-matched non-vaccinees in 


recent-TCV clusters 


N=27,262


Age-matched non-vaccinees in 


previous-TCV clusters


N=25,814
Blood-culture-confirmed typhoid fever (no.)/ 


Person-Years of follow-up
66/42,313 58/39,844


0.99 (0.61,1.59) 0.97
Incidence rate (per 100,000 PYs) (95% CI) 156 (121,198) 146 (111,188)


Adult non-vaccinees in recent-TCV 


clusters 


N=119,768


Adult non-vaccinees in previous-TCV 


clusters


N=119,354
Blood-culture-confirmed typhoid fever (no.)/ 


Person-Years of follow-up
59/210,825 66/209,875


1.18 (0.78,1.80) 0.43
Incidence rate (per 100,000 PYs) (95% CI) 28 (21,36) 31 (24,40)


Non-vaccinees Non-vaccineesRecent TCV recipients Previous TCV recipientsVs. Vs.
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Adjusted OR 


(95% CI)*
VE (%)* P value


Negative 


controls†
Test-positives for 


typhoid


Non-vaccinees 760 (33%) 143 (63%)


Previous-TCV recipients (vaccinated in 


2018/2019)
750 (32%) 62 (27%) 0.45 (0.33, 0.63) 55 (37, 67) < 0.0001


Recent-TCV recipients (vaccinated in 


2021)
805 (35%) 22 (10%) 0.17 (0.1, 0.26) 83 (74, 90) < 0.0001


Vaccine effectiveness (VE) against Typhoid by TND approach (Jan 2021- Aug 2023)


https://doi.org/10.1016/s2214-109x(25)00056-7 


Previous TCV recipients


Non-vaccinees


Recent TCV recipients


Vs.
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Data between September 2023- September 2025


Adjusted OR 


(95% CI)*
VE (%)* P value


Negative 


controls†
Test-positives for 


typhoid
Non-vaccinees 416 (31%) 47 (43%)
Previous-TCV recipients (vaccinated 


in 2018/2019) 466 (35%) 44 (40%) 0.83 (0.53, 1.29) 17 (-29, 47) 0.4060
Recent-TCV recipients (vaccinated in 


2021) 461 (34%) 18 (17%) 0.39 (0.22, 0.68) 61 (32, 78) 0.0011


Data between Jan 2021- August 2023


Y5-Y7


Y3-Y5


Y3-Y5


Y1-Y3


Adjusted OR 


(95% CI)*
VE (%)* P value


Negative 


controls†
Test-positives for 


typhoid
Non-vaccinees 760 (33%) 143 (63%)
Previous-TCV recipients (vaccinated 


in 2018/2019) 750 (32%) 62 (27%) 0.45 (0.33, 0.63) 55 (37, 67) < 0.0001
Recent-TCV recipients (vaccinated in 


2021) 805 (35%) 22 (10%) 0.17 (0.1, 0.26) 83 (74, 90) < 0.0001
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TyVOID Nepal


2-years 


follow-up 


2018-2020


Study 


Area Followed for 


another 3.5 year 


2021-2025


Aged 9 months – <16 yrs 


in 2017/2018 (TyVAC baseline) 


Aged 3– 18 years in 2021


(TyVAC final visit/TyVOID baseline)


MenA recipients


Recent TCV recipients


Previous TCV recipients


Non-vaccinees


▪ TyVOID baseline (date of verbal enrolment, defined as 21st October 2021): 


At the end of TyVAC, Nepal in 2020, all participants were unblinded and informed of their vaccination 


status


All MenA-recipients were offered TCV (recent-TCV cohort), while TCV-recipients (previous-TCV cohort) 


were offered MenA


▪ TyVOID: 


Surveillance ended in October 2025
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Adjusted IRR* P-value


Previous-TCV 


vaccinees


Recent-TCV 


vaccinees


N = 4,856 N = 4,941


Person-Years of follow-up 15,263 15,355


Typhoid fever# 17 7


Incidence rate (per 100,000 PYs) (95% 


CI)
111 (64, 177) 46 (18, 94) 2.41 (1.00, 5.80) 0.0252


Paratyphoid fever# (on case per person) 11 11


Incidence rate (per 100,000 PYs) (95% 


CI)
72 (36, 128) 72 (36, 129) 0.99 (0.43, 2.29) 0.9851


TyVOID Nepal


Population: all TyVAC participants who received vaccine during TyVAC final visit and did not receive typhoid vaccine in government campaign


* Recent-TCV vaccinees as reference; Adjusted for age at baseline (2021-10-21) and gender
# Cases from passive surveillance and medical record review


Recent TCV recipients Previous TCV recipientsVs.
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TyVOID Nepal (Jan 2021- Oct 2025) 


Adjusted OR 


(95% CI)*
VE (%)* P value


Negative 


controls†
Test-positives for 


typhoid


Non-vaccinees 315 (16%) 17 (36%) Ref


Previous-TCV recipients (vaccinated in 


2017/2018)
879 (46%) 21 (45%)


0.47 (0.24, 
0.92)


53 (8, 76) 0.0267


Recent-TCV recipients (vaccinated in 


2020/2021)
736 (38%) 9 (19%) 0.23 (0.1, 0.54) 77 (46, 90) 0.0006


Population: all persons who had passive surveillance visits for care of fever after TyVOID baseline, were age-eligible (9 months - <16 years) for vaccination 


during TyVAC vaccination campaign, and did not receive the typhoid vaccine in the government campaign. 


* Adjusted for gender and age at fever visit


Previous TCV recipients


Non-vaccinees


Recent TCV recipients


VS.
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VE over time – Malawi vs. Bangladesh (2021-2025)


Malawi Bangladesh


Session4_Typhoid


SAGE meeting March 2026







Negative controls
Test-positives for 


typhoid


Adjusted OR (95% 


CI)*
VE (%) P value


<7 years (<2 years at vaccination)


Non-vaccinees 382 (38%) 48 (59%) Ref


Previous-TCV recipients (vaccinated in 


2018/2019)
310 (30%) 28 (35%) 0.86 (0.45-1.29) 24 (-29,55) 0.31


Recent-TCV recipients (vaccinated in 2021) 326 (32%) 5 (6%) 0.15 (0.06-0.40) 85 (60,94) 0.0001


7-9 years (2-4 years at vaccination)


Non-vaccinees 111 (25%) 23 (56%) Ref


Previous-TCV recipients (vaccinated in 


2018/2019)
158 (35%) 13 (32%) 0.41 (0.19-0.88) 59 (12,81) 0.023


Recent-TCV recipients (vaccinated in 2021) 180 (40%) 5 (12%) 0.13 (0.05-0.38) 87 (62,95) 0.0001


10-14 years (5-9 years at vaccination)


Non-vaccinees 122 (26%) 26 (60%) Ref


Previous-TCV recipients (vaccinated in 


2018/2019)
162 (35%) 9 (21%) 0.26 (0.11-0.59) 74 (41,89) 0.0012


Recent-TCV recipients (vaccinated in 2021) 180 (39%) 8 (19%) 0.20 (0.08-0.46) 80 (54,92) 0.0002


15-20 years (10-15 years at vaccination)


Non-vaccinees 107 (39%） 27 (84%) Ref


Previous-TCV recipients (vaccinated in 


2018/2019)
85 (31%) 4 (13%) 0.15 (0.05-0.49) 85 (51,95) 0.0014


Recent-TCV recipients (vaccinated in 2021) 81 (30%) 1 (3%) 0.04 (0.01-0.33) 96 (67,99) 0.0024


Vaccine effectiveness against typhoid by age groups (Jan 2021- Aug 2023)
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VE over time by different age groups - Bangladesh (2021- 2025)
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Negative 


controls


Test-positives 


for typhoid


Adjusted OR 


(95% CI)*
VE (%) P value


< 5 years old


Non-vaccinees 107 (14%) 2 (17%) Ref


Previous-Vi-TT recipients (vaccinated in 
2017/2018)


378 (49%) 8 (67%) 1.12 (0.23, 5.55) -12 (-455, 77) 0.8907


Recent-Vi-TT recipients (vaccinated in 


2020/2021)
293 (38%) 2 (17%) 0.37 (0.05, 2.7) 63 (-170, 95) 0.3242


5-10 years old


Non-vaccinees 118 (15%) 3 (18%) Ref


Previous-Vi-TT recipients (vaccinated in 
2017/2018)


372 (47%) 9 (53%) 0.94 (0.25, 3.59) 6 (-259, 75) 0.9335


Recent-Vi-TT recipients (vaccinated in 


2020/2021)
298 (38%) 5 (29%) 0.69 (0.16, 3) 31 (-200, 84) 0.6190


>=10 years old


Non-vaccinees 102 (23%) 13 (65%) Ref


Previous-Vi-TT recipients (vaccinated in 
2017/2018)


166 (37%) 5 (25%) 0.18 (0.06, 0.57) 82 (43, 94) 0.0035


Recent-Vi-TT recipients (vaccinated in 
2020/2021)


180 (40%) 2 (10%) 0.07 (0.02, 0.34) 93 (66, 98) 0.0009


Vaccine effectiveness against typhoid by age groups (2021-2025) in Nepal 
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Immunogenicity following two doses of TCV with interval 
less than 2 years


10.1016/j.vaccine.2024.02.010; 10.1038/s41541-022-00434-8; 10.1371/journal.pone.0211784


4 weeks interval


3 or 6 months interval 6 or 24 months interval
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Immunogenicity following two doses of TCV with 
4 years interval


DOI: 10.1016/j.eclinm.2025.103100
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Immunogenicity following two doses of different TCVs
Children between 9 and 23 months of age at the time of enrollment in the previous Phase 2 vaccine trial (December 2018 to 
August 2019)


TCV dose 1 and dose 2 received 2.5+ years post Months 30-35 
timepoint.


IgG Years between 


Vi-TT and Vi-


CRM197 


[median (IQR)]


GMC (95% confidence interval)# aGMR*


All children
• Long interval 4.2 (4.1-4.3) 557.70 (438.37, 709.52) (N = 100) Ref
• Short interval 2.1 (1.1-2.2) 364.50 (262.98, 505.22) (N = 42) 0.63 (0.40, 0.99)
• Single dose Vi-CRM197 N/A 127.99 (107.53, 152.34) (N = 203) 0.23 (0.17, 0.31)


Observational study following Vi-CRM roll-out in Nepal


Vi-CRM Vi-CRMVi-TTIPV
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CoP analysis to derive the threshold
84


10.1016/S0140-6736(17)32149-9


CoP analysis in CHIM Vaccine trials
CoP for 50% VE is ~500 EU/ml
CoP for 80% VE is >10,000 EU/ml


No participants who developed typhoid in 20 
months of follow-up had a baseline naturally 
induced titre >32 EU/mL (100% VE)


Analysis underway (confidential data) 10.1186/s12879-025-10548-8
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Summary 
▪ High early protection (within 2 years) was seen following a single dose of 


TCV


▪ A decline in the protection conferred by a single-dose TCV was observed 


3–7 years after vaccination in Asia but not Africa, with the greatest decline 


in protection and immune responses observed in children vaccinated at 


younger ages. 


▪ A booster dose given with a > 4-year interval can boost the peak antibody 


responses, and a mix-and-match boost schedule is immunogenic


▪ In settings with very high typhoid incidence, a booster dose of TCV around 


school entry age might be needed for children vaccinated while younger 


than 2 years to sustain protection against typhoid fever during the school 


years.
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Safety data recorded in the TyVAC surveillance following the TCV campaign in Bangladesh


▪ The national campaign of EPI for TCV was initiated on 12 October 2025 and continued until 16th November using TyphiBEV vaccine; 
however vaccination of left out children will continue until end December 2025.


▪ 382 children aged 9 months to 15 years of age were enrolled in the TyVAC passive surveillance (12th Oct -10th Dec; still continuing).


▪  40 children received TCV  from the campaign who came from the TyVAC study area. They had not received TypBar TCV from our study. 


      AEFI within 7 days after vaccination was recorded for 11 children (fever 100%, cough 55%, runny nose 36%, headache 9%, vomiting 9% and 
abdominal pain 9%)


▪ 22 children received TCV from both EPI and TyVAC study duration (2018-2021)


AEFI within 7 days after vaccination was recorded for 7 children (fever 100%, cough 29%, runny nose 43%, weakness 14%)


We are continuing passive surveillance for the TyVaC study and for the national campaign participants from our study 
area.
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• In the TyVAC study, urine pregnancy tests were conducted for married girls, while the 
date of the last menstrual period was recorded for unmarried girls to exclude pregnancy 
at the time of vaccination


• Once confirmed, pregnant participants were followed monthly up to 8 months of 
gestation, after which they received weekly phone calls until the pregnancy outcome 
was documented


• During the 6-monthly follow-up visits, censuses, and passive surveillance, a total of 10 
pregnancies were identified, 7 among participants who had received the Vi-TT vaccine 
and 3 among those who had received the JE vaccine


Updates on pregnancy outcome in TyVAC study
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• 5 participants were vaccinated while pregnant, and the other 5 participants became 
pregnant after vaccination


• All participants with pregnancies were 15 years old at the time of vaccination


• All pregnancies were followed to completion, including monitoring of pregnancy status, 
complications, and outcomes


• Pregnancy data were reviewed at the end of the study


• All identified pregnancies during the TyVAC Bangladesh study resulted in live births of 
healthy infants


Updates on pregnancy outcome in TyVAC study (cont.)
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YaleYaleYale


WHO Multi-Model Comparisons for Typhoid 
Conjugate Vaccine Adequate Schedules 


(MMC-TAS)


Ginny Pitzer (on behalf of the modeling teams)


WHO SAGE TCV session


10 March 2026


Yale


90
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YaleYale
Purpose of the models


• To determine the optimal schedule of typhoid conjugate vaccine (TCV) 
through different schedule scenarios from the public health impact 
and cost-effectiveness perspective. 


• Four modeling groups selected to conduct a multi-model comparison 
to ensure robustness to model uncertainty:


– Burnet Institute


– Institute for Disease Modeling (IDM)


– Stanford University


– Yale School of Public Health 
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YaleYaleYaleOverview of modeling strategies and assumptions


No vaccination


Single dose routine 
vaccination


9 (or 15) months


2 yrs


5 yrs


Single dose routine 
vaccination + booster(s)


9 (or 15) months & 5 yrs  
booster only


9 (or 15) months &  5 and 10 
yrs boosters


Assumptions for all five strategies:


A. With catch-up campaign to 15 yrs 
(always more cost-effective than 
routine only in preliminary analyses) 


B. Coverage


- 9 (or 15) months based on first- 
(or second-) dose measles-
containing vaccination (MCV1 or 
MCV2) coverage; 


- 2 yrs assumed to be lower and 
uncertain (50-100% of MCV2)


- 5 yrs assumed to be 50-100% of 
school attendance


C. Waning efficacy scenarios


- Bangladesh-like (i.e., faster)


- Malawi-like (i.e., slower) 


(1)


(2)


(3)


(4)


(5)


92


Session4_Typhoid


SAGE meeting March 2026







YaleYale


Medium incidence High incidence Very High incidence


Africa


Higher CFR, prob of hospitalization, risk of complications


Higher treatment costs (especially adult inpatient)


Asia/WPR


Lower CFR, prob of hospitalization, risk of complications


Lower treatment costs (especially adult inpatient)


Health economic model


Healthcare seeking,


Probability of 


hospitalization, Risk of 


complications, CFR, 


costs of illness,


cost of delivery


Transmission model


R0, age-related risk or 


reporting, prob. of 


symptoms, etc.


Evaluate fast-waning and slow-waning scenarios for vaccine 


protection across each incidence rate archetype


12 scenarios


Scenarios


93
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YaleYale
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Age Group


Very High Incidence
≥ 500 cases per 100k person-years


Cases
Person-
years


Incidence (per 
100k pys)


0-<2y 3 13801 21.7


2-<5y 10 20074 49.8


5-<10y 30 45891 66


10-<15y 32 44580 71


15+y 18 52249 34.5


Overall 93 176595 52.7


Cases
Person-
years


Incidence (per 
100k pys)


0-<2y 39 24601 158.5


2-<5y 185 35784 517.0


5-<10y 275 71742 383


10-<15y 235 69692 337


15+y 450 350883 128.2


Overall 1184 552702 214.2


Cases
Person-
years


Incidence (per 
100k pys)


0-<2y 53 3976 1333.0


2-<5y 241 5784 4166.7


5-<10y 359 13019 2757


10-<15y 239 12647 1890


15+y 367 64928 565.2


Overall 1259 100355 1254.5


Incidence data used for model fitting
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YaleYaleVaccine efficacy


0-<2y


2-<5y


5+y


95


• Two parameters: 
– VE0: initial vaccine efficacy


– Waning rate (=1/avg duration of immunity)


• Assumed to vary by age
– 0-<2y, 2-<5y, 5+y for Bangladesh (fast waning)


– 0-<5y, 5+y for Malawi (slow waning)


• Yale and IDM use estimates from a statistical model 
fitted directly to VE from trials
– incorporate full uncertainty


– IDM assumes individual-level heterogeneity


• Burnet and Stanford fitted their transmission 
models to VE estimates 


• All groups assume booster doses restore protection 
to VE0 for 5+y age group
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YaleYaleYaleRoutine strategies - High incidence


Slow waning Fast waning
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YaleYaleYaleBooster strategies - High incidence


Slow waning Fast waning
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YaleYaleYalePercent of cases averted


Slow waning


Fast waning


Model comparison takeaways:
• IDM and Yale models 


predicted similar % of cases 
averted


• Burnet model predicted 
slightly lower burden 
averted, particularly for the 
slow waning scenario


• Stanford model varied by 
setting and predicted lowest 
% of cases averted for the 
very high incidence setting
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YaleYaleYaleTotal burden averted


Slow waning Fast waning


Over a 10-year time horizon, TCV 
introduction can avert:


• 700-1,430 cases 
• 47-220 hospitalizations
• 0.8-19.7 deaths
• 34-550 DALYs


per 100,000 people in a high incidence 
setting (~200 cases per 100k py)


• Hospitalizations, deaths, and 
DALYs averted were similar across 
models


• Low values correspond to fast 
waning, Asia CEA parameters


• High values correspond to slow 
waning, Africa CEA parameters
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Color indicates optimal 


strategy 


Shading represents 


probability it yields the 


highest net benefit 
(darker=higher probability)


Slow waning


Fast waning 1x   0x    0.5x 1x   0x  0.5x 1xGDP


0x            0.5x         1x   0x           0.5x         1x   0x         0.5x          1xGDP per capita for 


LMIC (~$2,500)Willingness-to-pay threshold


Cost-effectiveness results: high CFR (Africa)


Medium incidence (~50 cases per 100k py): 
● Routine vaccination at 2 or 5 years old (with a 


catch-up campaign) may be cost-effective


High incidence (~200 cases per 100k py): 
● TCV introduction very likely to be cost-effective; 


consider delaying to 2 years of age or adding a 


booster dose if waning is fast


Very high incidence (~1500 cases per 100k py): 
● TCV introduction is cost-saving, and adding 


booster dose is very likely to be cost-effective
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YaleYaleYaleCost-effectiveness results: low CFR (Asia)


Medium incidence (~50 cases per 100k py): 
● TCV introduction is NOT cost-effective


High incidence (~200 cases per 100k py): 
● TCV introduction may be cost-effective, but 


consider delaying to 2-5 years of age


Very high incidence (~1500 cases per 100k py): 
● TCV introduction is cost-saving, but consider 


delaying to 2y or adding booster dose


Slow waning


Fast waning 1x   0x    0.5x 1x   0x  0.5x 1xGDP


0x            0.5x         1x   0x           0.5x         1x   0x         0.5x          1xGDP per capita for 


LMIC (~$2,500)Willingness-to-pay threshold
101


Color indicates optimal 


strategy 


Shading represents 


probability it yields the 


highest net benefit 
(darker=higher probability)
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YaleYaleYaleCost-effectiveness results: low CFR (Asia)


Medium incidence (~50 cases per 100k py): 
● TCV introduction is NOT cost-effective


High incidence (~200 cases per 100k py): 
● TCV introduction may be cost-effective, but 


consider delaying to 2-5 years of age


Very high incidence (~1500 cases per 100k py): 
● TCV introduction is cost-saving, but consider 


delaying to 2y or adding booster dose


Slow waning


Fast waning 1x   0x    0.5x 1x   0x  0.5x 1xGDP


0x            0.5x         1x   0x           0.5x         1x   0x         0.5x          1xGDP per capita for 


LMIC (~$2,500)Willingness-to-pay threshold
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Color indicates optimal 


strategy 


Shading represents 


probability it yields the 


highest net benefit 
(darker=higher probability)
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YaleYaleYaleCost-effectiveness results: overall


Medium incidence (~50 cases per 100k py): 
● TCV introduction may be cost-effective in if 


the CFR is high, but consider delaying to 2-5y


High incidence (~200 cases per 100k py): 
● TCV introduction is likely to be cost-effective, 


but consider delaying to 2y if CFR is low


Very high incidence (~1500 cases per 100k py): 
● TCV introduction is cost-saving, and adding a 


booster dose is likely to be cost-effective


0x            0.5x         1x   0x           0.5x         1x   0x         0.5x          1xGDP per capita for 


LMIC (~$2,500)
Willingness-to-pay threshold
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Low CFR 1x   0x    0.5x 1x   0x  0.5x 1xGDP


High CFR


Color indicates optimal 


strategy 


Shading represents 


probability it yields the 


highest net benefit 
(darker=higher probability)
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YaleYaleYaleHealth savings vs cost of booster doses


104


Health savings from 


first 5 years of TCV 


introduction more than 


pay for cost of booster 


doses in very high 


incidence settings
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YaleYaleYaleThreshold analysis
*Assuming incidence is highest in the 5-15 yr age groups
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Willingness-to-pay threshold


$0     $2500      $5000


Asia


Fast waningSlow waning


$0     $2500      $5000


At a WTP threshold of $1,250 (~0.5xGDP per 


capita for a lower-middle-income country):
● TCV introduction is cost-effective when typhoid 


incidence is: 


> 20-60 cases per 100k py in Africa 


> 150-250 cases per 100k py in Asia


> 2-4 deaths per 1 million py


● A delayed vaccination schedule (2y or 5y of age) is 


more cost-effective at lower incidence levels (and 


lower WTP thresholds)


● Routine vaccination at 9m + booster dose at 5y is 


cost-effective when typhoid incidence is: 


> 200-500 cases per 100k py in Africa 


> 550-1500 cases per 100k py in Asia


> 8-24 deaths per 1 million py


105


Session4_Typhoid


SAGE meeting March 2026







YaleYaleYale


Modeled incidence (GBD)


How do we know what 


typhoid incidence is?


Seroincidence
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YaleYaleYale


Seroincidence 
by age 


category


Seidman, Doyle, Aiemjoy, Charles (Unpublished data)


Very high


High


Medium


Low
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YaleYaleYaleKey drivers of differences between models


• Main driver of differences between models was the average duration of 
vaccine-induced immunity and indirect protection


• IDM and Yale used parameters estimated from a statistical model fitted directly 
to VE data, whereas Burnet and Stanford group re-calibrated these parameters 
in their transmission models 


• Stanford predicted higher indirect protection in medium and high incidence 
settings (vs very high), whereas other
groups predicted slightly lower IE


• Within models, the key sources
of uncertainty were:


• CFR


• waning rate 


• indirect effect


Fast waning Burnet 
(fixed)


Stanford Yale/IDM


0-1y 1.8 years 1.1 (1.07-1.17) 2.8 (0.01-6.6)


2-4y 4.2 years 7.0 (2.7-18.5) 7.3 (2.6-34.0)


5+y 5.1 years 7.1 (5.2-10.6) 10.7 (4.2-42.3)


Slow waning Burnet Stanford Yale/IDM


0-4y 7.2 years 73.9 (41.2-
83.3)


46.4 (3.7-97.3)


5+y 7.2 years 36.9 (21.8-
81.4)


52.4 (10.4-
97.6)
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Conclusions


Incidence Cost-effectiveness* Optimal age


Medium 
(20-<100 cases per 100K py)


TCV introduction may be 
cost-effective if the CFR 
is high (>0.5%)


Consider delaying 
primary vaccination to 2 
or 5 years of age


High 
(100-<500 cases per 100K py)


TCV introduction is likely 
to be cost-effective


Primary vaccination 
between 9 months and 2 
years of age


Very high
(>500 cases per 100K py)


TCV introduction is cost-
saving and a booster 
dose is likely to be cost-
effective


Primary vaccination at 9 
(or 15) months + booster 
dose at 5 years


*It was always more cost-effective to introduce TCV with a catch-up campaign to 15 years of 
age compared to routine vaccination only
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Link to full model results
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YaleYaleYaleCEA parameters: Healthcare seeking & severity 


Parameters Africa Asia source


Healthcare seeking parameters


Probability of seeking care 0.58 (0.42, 0.77) Bilcke et al (2019)


Probability of inpatient treatment 0.24 (0.08, 0.53) 0.10 (0.03, 0.28)
Marks et al (2024), Longley et al 


(2020)


Probability of outpatient treatment Complement of the above
Marks et al (2024), Longley et al 


(2020)


Probability of complications 0.32 (0.20, 0.47) 0.02 (0.001, 0.36)
Marks et al (2024), Longley et al 


(2020)


Severity parameters


Duration of severe illness 20.0 days (IQR: 14.0 - 44.0 days) Mejia et al (2020)


Duration of moderate illness 14.0 days (IQR: 7.0 - 25.0 days) Mejia et al (2020)


Duration of untreated illness 14.0 days (IQR: 8.0 - 25.0 days) Mejia et al (2020)


CFR 0.81% (0.10%-6.22%) 0.16% (0.07%-0.40%)
Murthy et al (unpublished) – based on 


meta-analysis of studies since 2010


Life expectancy 64.0 years 74.8 years UN data portal
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YaleYaleYaleCEA parameters: Vaccination & treatment costs


Treatment costs Africa Asia source


Inpatient pediatric costs $285.01 ($199.29, $370.74) $214.45 ($153.75, $326.76) Limani et al (2020), Mejia et al (2010)


Outpatient pediatric costs $50.41 ($41.16, $59.68) $42.62 ($26.34, $72.01) Limani et al (2020), Mejia et al (2020)


Inpatient adult costs $445.65 ($295.27, $596.02) $214.45 ($153.75, $326.76) Limani et al (2020), Mejia et al (2010)


Outpatient adult costs $46.77 ($35.18, $58.36) $42.62 ($26.34, $72.01) Limani et al (2020), Mejia et al (2020)


Vaccination costs


Vaccine procurement costs 


(i.e. vaccine price)
$1.50 UNICEF, 2024


Syringes & safety equipment 


costs (unit price)
$0.29 ($0.28, $0.31) Portnoy et al., Vaccine 2015


Delivery costs, routine $2.34 ($1.96, $2.70) $1.54 ($0.94, $2.14) Bilcke et al., Lancet Infect Dis, 2019


Delivery costs, school-based $1.42 ($0.71, $2.14) Weyant et al., Vaccine, 2024


Delivery costs, catch-up 


campaign
$0.50 ($0.44, $0.56) $0.54 ($0.46, $0.61) Bilcke et al., Lancet Infect Dis, 2019
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Threshold analysis: Africa
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Stanford Burnet IDM YaleStanford
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Slow waning Fast waning


Threshold analysis: Asia
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Willingness-to-pay threshold Willingness-to-pay threshold 115


Stanford Burnet IDM YaleStanford
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YaleYaleYaleKey drivers of uncertainty within models


116


• Case-fatality risk 


(CFR) is the most 


influential parameter 


across models


• Stanford model was 


also sensitive to 


transmission model 


parameter estimates
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10 MARCH 2026


Country perspectives on TCV 
schedule considerations


Megan Carey, PhD, MSPH (on behalf of TCV WG)
MMGH, AIGHD, LSHTM
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Objective of the stakeholder survey


Capture programme perspectives on 
TCV introduction and potential TCV 
schedule changes


Explore considerations around:


• TCV introduction


• Timing of first dose


• Feasibility and acceptability of a 
booster dose


Complement epidemiological and 
modelling evidence with programme-
level perspectives
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Online questionnaire (January 2026)


• Stakeholder contacts identified through PATH (TyVAC country-
facing team) and WHO regional offices


• Respondents included: 


• MoH/MoF


• EPI managers


• Immunisation programme staff


• Technical advisors


• Gavi-eligible and non-eligible countries


Survey sections were tailored to country context:


• Countries that have not yet introduced TCV: 
Considerations for introduction


• All respondents: 
Feasibility and acceptability of booster doses
Perspectives on timing of the first dose


Survey design 
and structure
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Survey respondents


Country WHO Region Gavi eligible? TCV introduced? Introduction year


Bangladesh SEARO ● ● 2025


India SEARO ○ ○ ○


Nepal (n=2) SEARO ● ● 2022


Sri Lanka (n=2) SEARO ○ ○ ○


Thailand SEARO ○ ○ ○


Myanmar SEARO ● ○ ○


Timor-Leste SEARO ● ○ ○


Pakistan EMRO ● ● 2019 


Uganda (n=2) AFRO ● ○ ○


Malawi AFRO ● ● 2023


Mozambique AFRO ● ○ ○


Sierra Leone AFRO ● ○ ○


Togo AFRO ● ○ ○


Kenya AFRO ● ● 2025


Samoa WPRO ○ ● 2021


Pacific Island 
(unspecified)


WPRO – – –


n=19 respondents
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Question domains


Survey questions


Respondents were also asked to:Respondents were asked 
to assess:


• Rank key programme challenges and decision drivers


• Provide open-ended perspectives, including:


• “Why?”


• “What would be the main concern in your setting?”


Feasibility of potential schedule 
changes


Acceptability to caregivers and 
programmes


Equity implications


Balance of benefits and harms
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Countries that have not yet introduced TCV


Country perspectives on TCV introduction


Support conditional on financing 
and local burden evidence


• Financing and competing priorities


• Need for stronger local data


Key 
challenges raised


Safety and public acceptability 
rarely raised as concerns


Country 
perspectives


• “Any new vaccine needs to be considered in the 
context of several competing health 
interventions.” 
— Sri Lanka


• “Without clearer local burden data, it is difficult 
to prioritise typhoid vaccination over other 
urgent needs.” 
— Mozambique
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All respondents


Country perspectives on delaying first TCV dose


Acceptability of delaying the first TCV dose to ≥2 years (n = 14)


0 10 20 30 40 50 60


Highly acceptable


Acceptable


Neutral


Unacceptable


Highly unacceptable


Viewed as a schedule optimisation question, not 
opposition to TCV
• “This is not about whether to vaccinate, but about whether 


the schedule best fits how services are delivered.” 
— India


Potential programme advantages noted
• Reduced injection burden in infancy (India, Sri Lanka, 


Thailand)


Key concerns raised


Early-life protection


• “Delaying vaccination to around two years 


could leave younger children unprotected.” 


— Nepal


• “In our setting, typhoid affects very young 


children, so delaying protection is a concern.” 


— Sierra Leone


Coverage at older ages


• “Coverage is generally lower at older ages, so 


delaying vaccination may increase the risk of 


children being missed.” 


— Uganda
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All respondents


Country perspectives on TCV booster doses


Respondents emphasised the need for clear 
justification


0 10 20 30 40 50 60


Highly acceptable


Acceptable


Neutral


Unacceptable


Highly unacceptable


Country perspectives:


• “Any additional dose would need to 


demonstrate clear added benefit.” 


— Bangladesh


• “Adding another dose would require strong 


justification, especially in terms of long-term 


financing and delivery.” 


— Malawi


Key considerations:


• Incremental benefit vs single dose


• Duration of protection


• Long-term financing


• Delivery feasibility 


Acceptability of introducing a TCV booster dose (n = 14)
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Key decision drivers across settings


• Financing and sustainability


• Programme fit and delivery feasibility


• Strength of evidence (burden, duration 
of protection)


Vaccine 
safety


Ranked responses and free-text 
comments consistently prioritised:


Concerns rarely raised 
by respondents:


Cold chain 
capacity


Public 
resistance
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Implications from country perspectives


Link to study report


Programme realities are central


• Financing, delivery feasibility, and strength of evidence were the most frequently 
prioritised considerations.


Delaying the first dose involves programme trade-offs


• Respondents raised concerns about maintaining protection in younger children 
and achieving high coverage at older ages.


• Respondents emphasised the need for 
strong evidence of incremental 
benefit and sustainable delivery 
platforms.


• “Any change to the schedule would need to 
consider disease risk, coverage realities, and what 
is operationally feasible in our context.”
— Nepal


Booster doses require clear justification
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Agenda SAGE COVID-19 vaccines session, 11 March 2026
11.15h – 11.25h Opening remarks. S. Kochhar, Chair SAGE COVID-19 vaccines Working Group. 10 min. 


11.25h – 12.45 h 


Global COVID-19 epidemiological update. S. von Dobschütz, WHO. 15 min. 


Pregnancy and infant burden in the Omicron era. E. R. Smith, Milken Institute School of Public Health, The George Washington University. 15 min.


Questions. 10 min. 


Overview of COVID-19 vaccines safety. J. Scott, Stanford University School of Medicine. T. Cherian, MMGH. 15 min. 


Pregnancy safety updates of COVID-19 vaccines. A. Ciapponi, Instituto de Efectividad Clínica y Sanitaria (IECS). E.M. Kim, WHO. 15 min. 


Questions. 10 min.


LUNCH  (60 min)


13.45h – 15.00 h


Overview of COVID-19 vaccine effectiveness. M. Deloria Knoll, International Vaccine Access Center (IVAC), the Johns Hopkins Bloomberg School of Public 
Health. 30 min.


Questions. 10 min. 


Post-Covid Conditions. M. Marti, WHO. 10 min.


Questions. 5 min.


Cost-effectiveness of COVID-19 vaccination. A. Tuite, Public Health Agency of Canada. 10 min.


Questions. 10 min. 


COFFEE BREAK (15 min)


15.15h – 17.15 h


Discussion of proposed COVID-19 vaccination recommendations based on Evidence to Recommendation (EtR) tables by population group and 
research priorities. S. Kochhar, Chair SAGE COVID-19 Working Group; A. Vilajeliu, WHO. 2h 


• Older adults
• People with comorbidities or immunocompromised
• Health and care workers
• Healthy adults
• Healthy children
• Pregnant adolescents and adults


Chair: Sonali Kochhar, Chair SAGE COVID-19 vaccines Working Group & SAGE Member
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During the last 5 years:  >15 SAGE meetings and >50 SAGE-
related COVID-19 documents


SAGE meeting – March 2026


Cross-cutting policy-making guidance 
on COVID-19 vaccines


COVID-19 vaccine platform specific 
recommendations


https://www.who.int/groups/strategic-advisory-group-of-experts-on-immunization/covid-19-materials 
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With many thanks to the SAGE COVID-19 vaccines Working 
Group Members for their contributions


SAGE Members
• Sonali Kochhar: University of Washington, USA (Chair of the Working Group)
• Saad Omer: Peter O’Donnell Jr. School of Public Health, UT Southwestern 


Medical Center, Dallas, USA
• Cristiana Toscano: Federal University of Goiás, Brazil


Experts
• Celia Alpuche: Instituto Nacional de Salud Publica, Mexico
• David Durrheim: University of Newcastle, Australia
• Ruth Faden: Johns Hopkins Berman Institute of Bioethics, USA
• Eusebio Macete: the Manhiça Health Research Centre, Mozambique
• Mary Ramsay: Public Health England, UK
• Peter Smith: London School of Hygiene & Tropical Medicine, UK
• Adam Finn: University of Bristol, UK
• Yin Zundong: Chinese Center for Disease Control and Prevention, China
• Muhammed Afolabi: London School of Hygiene & Tropical Medicine, UK 


(former member)
• Stefan Flasche: London School of Hygiene & Tropical Medicine, UK (former 


member)
• Sarah Pallas:  US CDC (former member) 
• Keipp Talbot : Vanderbilt University Medical Center, US (former member)
• Nick Grassly: Imperial College London, UK (former member)


Ex Officio Members
• Klaus Cichutek: Chair WHO Expert Committee on Biological 


Standardization (ECBS)
• Rakesh Aggarwal: Chair of the WHO South-East Asia Regional 


Immunization Technical Advisory Group (SEAR-ITAG)
• Peter Figueroa: Chair PAHO Regional Strategic Advisory Group
• Ezzeddine Mohsni: Chair of the Eastern Mediterranean Regional 


Immunization Technical Advisory Group
• Christopher Morgan: Chair Western Pacific Regional 


Immunization Technical Advisory Group
• Helen Rees: Chair African Regional Immunization Technical 


Advisory Group (RITAG)
• Ole Wichmann: Chair, European Technical Advisory Group of 


Experts (ETAGE)


WHO secretariat
• Annelies Wilder-Smith
• Alba Vilajeliu
• Melanie Marti
• Philipp Lambach
• Joachim Hombach (retired)
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Timeline SAGE/WHO COVID-19 vaccine recommendations
From the end of the COVID-19 PHEIC in May 2023 to 2026


2023 2024 2025 2026


COVID-19 vaccines session 
for recommendation 
September 2023 SAGE 
meeting


WHO Roadmap for 
prioritizing uses of COVID-
19 vaccines (Nov 2023)


COVID-19 vaccines session 
for information at the March 
& September 2024 SAGE 
meeting


COVID-19 vaccines session 
for information and 
discussion of next steps 
towards the development of 
a WHO Position Paper


SAGE COVID-19 vaccines
working group calls to
review evidence, discuss EtR
tables & draft 
recommendations


TODAY’s COVID-19 vaccines 
session for 
recommendation at the 
March 2026 meeting to 
inform publication of WHO 
Position Paper in 2026


SAGE meeting – March 2026
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COVID-19 omicron-variant adapted vaccines
Inactivated and viral-vector platforms are no longer manufactured


Company Product name Strain
In bold currently available


Recommendation


Corbevax (protein subunit)
• Ancestral
• Omicron XBB (update expected)
• Omicron JN.1 (update expected)


WHO EUL (transitioning)


Covovax (protein subunit)
• NVX-CoV2373
• Omicron XBB1.5
• Omicron JN.1 (expected update)


WHO PQ


Nuvaxovid (protein subunit)
• NVX-CoV2373/Ancestral
• Omicron XBB1.5
• Omicron JN.1


WHO PQ


BIMERVAX (protein subunit) • Omicron XBB
• Omicron LP8.1 WHO PQ


Comirnaty (mRNA)
• Omicron XBB
• Omicron JN.1
• Omicron LP8.1


WHO PQ


Kostaive (self-amplifying mRNA) • Omicron JN.1 Japan, EMA


Spikevax (mRNA)


• Omicron XBB
• Omicron JN.1
• Omicron KP.2
• Omicron LP8.1


Multiple (EMA, USFDA, MHRA, 
SwissMedic, ….)


As of March 2026
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COVID-19 vaccine deliveries in 2025


• Delivered ~8.5 million doses of C19 vaccine to 25 countries in 2025 through 
Gavi C19 vaccine programme


• Substantial reduction in demand; countries have declined to receive Gavi-
approved doses


• Two products; Pfizer (WHO PQ) and Biological E (EUL)
o Majority JN.1 strain, and the first LP.8.1 doses were shipped in November
o Ancestral strain vaccine delivered to 3 countries, primarily due to Ultra-


Cold Chain (UCC) capacity limitations
• Very few countries have expressed an interest in procuring C19 vaccine 


through UNICEF in 2026


Delivery overview by countries and 
territories (UNICEF) 


Delivery by vendor (UNICEF)


DATA FROM 1/1/2025 THROUGH 31/12/2025


PAHO
• Delivered ~1 million doses of C19 vaccine to 6 AMC-eligible countries in 2025
• Ten self-funded countries also procured C19 vaccines through PAHO RF
• Fifteen countries are projected to continue procuring C19 vaccines in 2026


The Gavi COVID-19 vaccine programme concluded at the end of 
2025.


UNICEF


SOURCES: UNICEF Collaboration Procurement Portal; PAHO Revolving Fund data


Session5_COVID-19


SAGE meeting March 2026







8


Purpose of today’s SAGE COVID-19 vaccines session


• The session will include a global epidemiological update; an overview of COVID-19 
vaccines safety and effectiveness; post-COVID-19 condition, and cost-effectiveness 
from use to date.


• SAGE will be asked to advise on the proposed COVID-19 vaccine recommendations 
(SAGE C19 vaccine WG) for 6 population groups: 


1. Older adults
2. People with comorbidities or immunocompromised
3. Pregnant persons
4. Health and care workers
5. Healthy children and adolescents
6. Healthy adults


SAGE meeting – March 2026
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Agenda SAGE COVID-19 vaccines session, 11 March 2026
11.15h – 11.25h Opening remarks. S. Kochhar, Chair SAGE COVID-19 vaccines Working Group. 10 min. 


11.25h – 12.45 h 


Global COVID-19 epidemiological update. S. von Dobschütz, WHO. 15 min. 


Pregnancy and infant burden in the Omicron era. E. R. Smith, Milken Institute School of Public Health, The George Washington University. 15 min.


Questions. 10 min. 


Overview of COVID-19 vaccines safety. J. Scott, Stanford University School of Medicine. T. Cherian, MMGH. 15 min. 


Pregnancy safety updates of COVID-19 vaccines. A. Ciapponi, Instituto de Efectividad Clínica y Sanitaria (IECS). E.M. Kim, WHO. 15 min. 


Questions. 10 min.


LUNCH  (60 min)


13.45h – 15.00 h


Overview of COVID-19 vaccine effectiveness. M. Deloria Knoll, International Vaccine Access Center (IVAC), the Johns Hopkins Bloomberg School of Public 
Health. 30 min.


Questions. 10 min. 


Post-Covid Conditions. M. Marti, WHO. 10 min.


Questions.  5 min.


Cost-effectiveness of COVID-19 vaccination. A. Tuite, Public Health Agency of Canada. 10 min.


Questions. 10 min. 


COFFEE BREAK (15 min)


15.15h – 17.15 h


Discussion of proposed COVID-19 vaccination recommendations based on Evidence to Recommendation (EtR) tables by population group and 
research priorities. S. Kochhar, Chair SAGE COVID-19 Working Group; A. Vilajeliu, WHO. 2h 


• Older adults
• People with comorbidities or immunocompromised
• Health and care workers
• Healthy adults
• Healthy children
• Pregnant adolescents and adults


Chair: Sonali Kochhar, Chair SAGE COVID-19 vaccines Working Group & SAGE Member
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COVID-19 situation update and available 
burden data


Global COVID-19 and other Coronaviruses Programme


Global Respiratory Threats


Epidemic and Pandemic Threat Management 


Sophie von Dobschuetz and Ayse Açma on behalf of the WHO COVID-19 EMST


11 March 2026
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Content


1. Current circulation and burden by age, based on data reported 
to WHO (global level)


2. Age-specific burden data from 2024-2025 or 2025-2026 
seasons (some by comorbidity) from official country 
reports/dashboards


3. Special studies on burden (focus 2024 – 2025)
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Global: An overview of the pandemic
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End of PHEIC – May 2023


End of PHEIC – May 2023


Cases Deaths


Post PHEIC variants


XFG
JN.1


LP.8.1


Session5_COVID-19


SAGE meeting March 2026







HEALTH


programme
EMERGENCIES 13


Test positivity rates over time, by WHO Region        As of 28 December 2025


Data source:  FluNet (www.who.int/toolkits/flunet). Global Influenza Surveillance and Response System 


(GISRS).  Data as of 4 January 2026, generated on 20 January 2026
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COVID-19 deaths reported by age, Europe and 
Americas             
As of 01 November 2025


14COVID-19 deaths | WHO COVID-19 dashboard


Europe Americas


2% to 10% 9% to 16%
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40-49


50-59


60-69


70-79


80+


Southern America: Higher proportion of deaths among 15 to 64 
year-olds (particularly driven by those 40 to 59 years old) 


• Raw surveillance data are not 
adjusted for demographic 
characteristics of these populations 
and cannot explain the risk factors 
causing these differences.


• After adjusting for confounding 
factors, studies conducted in 2020-
2023 confirm this trend.          


• The trend continuous to be observed 
in raw data since.


15


Year 0 to 04 05 to 14 15 to 64 65+ Total


2020 0.2% 0.1% 38.3% 61.4% 100.0%
2021 0.1% 0.1% 43.5% 56.2% 100.0%
2022 0.5% 0.4% 25.2% 73.9% 100.0%
2023 0.7% 0.5% 23.1% 75.7% 100.0%
2024 3.0% 1.0% 24.6% 71.4% 100.0%
2025 3.9% 0.9% 25.1% 70.2% 100.0%
Total 0.2% 0.2% 39.7% 60.0% 100.0%


Year 0 to 04 05 to 14 15 to 64 65+ Total


2020 0.0% 0.0% 19.2% 80.8% 100.0%
2021 0.1% 0.0% 31.3% 68.6% 100.0%
2022 0.2% 0.1% 21.0% 78.7% 100.0%
2023 0.2% 0.1% 11.9% 87.8% 100.0%
2024 0.3% 0.1% 11.6% 88.0% 100.0%
2025 0.3% 0.0% 11.0% 88.6% 100.0%
Total 0.1% 0.0% 23.2% 76.6% 100.0%


Year 0 to 04 05 to 14 15 to 64 65+ Total


2020 0.0% 0.0% 10.6% 89.4% 100.0%
2021 0.0% 0.0% 17.9% 82.1% 100.0%
2022 0.1% 0.1% 10.6% 89.2% 100.0%
2023 0.1% 0.0% 7.3% 92.6% 100.0%
2024 0.1% 0.0% 6.7% 93.2% 100.0%
2025 0.1% 0.0% 5.8% 94.1% 100.0%
Total 0.0% 0.0% 13.6% 86.3% 100.0%


AMRO18 (18 countries, excl. USA)


USA


WHO European Region
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Brazil, England and Japan: Hospitalizations by age for COVID-19, 
Influenza, RSV – routine surveillance data 2025
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National flu and COVID-19 surveillance report: 22 January 2026 
(week 4) - GOV.UK


England


64%
Vaccine 
Coverage
>75 yo 


Japan


ARI_2026w1_en.pdf


Brazil, SARI cases 2025


18%


8%


10%


12%


13%


40%


23%


3%


4%


12%


11%


47%


82%


9%


2%


1%


1%


4%


Informe SE 53 de 2025 | Vigilância das Síndromes 
Gripais Influenza, covid-19 e outros vírus 
respiratórios de importância em saúde pública | 
Edição ampliada — Ministério da Saúde
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https://www.gov.br/saude/pt-br/assuntos/saude-de-a-a-z/c/covid-19/publicacoes-tecnicas/informes/informe-se-53-de-2025.pdf/view
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26%23%24%24%42%


57% 59%


High Risk of Severe Disease: one or more ICD-10 codes for conditions as defined by the US CDC


Japan – 2020-2024


COVID-19


Influenza


USA and Japan: Proportion of hospitalized COVID-19 and Influenza 
patients with at least one comorbidity
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COVID-NET | Covid | CDC


• USA: <9% of COVID-19 hospitalizations 
occurred among people with no 
underlying medical condition in the 
2024-2025 season. Decreasing trend, 
from 29% in 2020 to 9% in 2025


Kathleen M. Andersen, et al.: Inpatient burden of COVID-19 in Japan: A retrospective cohort study, Journal of Infection and Chemotherapy, 
Volume 31, Issue 7, 2025, 102721, ISSN 1341-321X, https://doi.org/10.1016/j.jiac.2025.102721. 


USA: routine surveillance, 2019-2025


• Higher proportion of persons with no risk 
factor hospitalized for COVID-19 in Japan 
(26% from May 2023 to January 2024), 
compared to USA. Proportion stable 
between mid 2021 to beg 2024.


• Japan: higher proportion of hospitalized 
healthy population due to Influenza, 
compared to COVID-19.


Red percentages for 
hospitalized patients 
not at risk for severe 
disease
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USA and Spain: Type of comorbidities among patients hospitalized due 
to COVID-19
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Epidemiology and risk factors for COVID-19 hospitalizations US CDC


informe_sivira.knit


USA – 2022-2023


Spain – 2024-2025
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https://www.cdc.gov/acip/downloads/slides-2025-04-15-16/03-Havers-COVID-508.pdf

https://www.cdc.gov/acip/downloads/slides-2025-04-15-16/03-Havers-COVID-508.pdf
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12% 15% 2%


Brazil: SARI deaths 2025


2%


1%


2%


10%


19%


66%


100%


3%


0.5%


1%


9%


14%


72%


100%


39%


2%


2%


4%


9%


43%


100%


Brazil and Greece: Death outcome – COVID-19, Influenza, RSV
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Brazil: SARI cases 2025


18%


8%


10%


12%


13%


40%


100%


23%


3%


4%


12%


11%


47%


100%


82%


9%


2%


1%


1%


4%


100%


Informe SE 53 de 2025 | Vigilância das Síndromes Gripais Influenza, covid-19 e outros vírus 
respiratórios de importância em saúde pública | Edição ampliada — Ministério da Saúde


Proportion of deaths
Among SARI cases


Proportion of death
Among <2 yo


Proportion of death
Among 15 to 64 


Proportion of death
Among over 65


1.5% 2.2% 0.8%


13.6% 15.0% 10.0%


19.1% 22.9% 17.4%


Greece: Deaths 2025-2026 season           
Influenza (blue) and COVID-19 (green)


Greece: ICU admissions 2025-2026 season
Greece: SARI virological detections
2025-2026 season


19erviss.org


Brazil: Proportion of deaths among SARI cases 
2025Influenza               SARS-CoV-2                     RSV
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https://www.gov.br/saude/pt-br/assuntos/saude-de-a-a-z/c/covid-19/publicacoes-tecnicas/informes/informe-se-53-de-2025.pdf/view

https://www.gov.br/saude/pt-br/assuntos/saude-de-a-a-z/c/covid-19/publicacoes-tecnicas/informes/informe-se-53-de-2025.pdf/view

https://www.gov.br/saude/pt-br/assuntos/saude-de-a-a-z/c/covid-19/publicacoes-tecnicas/informes/informe-se-53-de-2025.pdf/view

https://www.gov.br/saude/pt-br/assuntos/saude-de-a-a-z/c/covid-19/publicacoes-tecnicas/informes/informe-se-53-de-2025.pdf/view

https://www.gov.br/saude/pt-br/assuntos/saude-de-a-a-z/c/covid-19/publicacoes-tecnicas/informes/informe-se-53-de-2025.pdf/view

https://erviss.org/
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Australia and Spain: Death outcome – 
COVID-19, Influenza and RSV
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 COVID-19 hMPV Influenza RSV 


 


Year to date 
for severity 


reporting  
 (n=655) 


Year to date 
for severity 


reporting  
 (n=152) 


Year to date 
for severity 


reporting  
 (n=1,465) 


Year to date 
for severity 


reporting  
 (n=505) 


Median Age  [IQR] 63 
 [39–74] 


36 
 [6–67] 


57 
 [34–69] 


11 
 [2–60] 


Received invasive 
mechanical 
ventilation 


188 
 (28.7%) 


39 
 (25.7%) 


507 
 (34.6%) 


106 
 (21.0%) 


Length of invasive 
mechanical 
ventilation (days)* 


3 [1–6] 4 [1–8] 5 [2–11] 3 [1–7] 


Length of intensive 
care stay (days)* 3 [2–5] 3 [2–6] 3 [2–7] 3 [2–5] 


Length of hospital 
stay (days)* 8 [4–15] 8 [5–13] 8 [5–16] 6 [3–10] 


Died in hospital 108 
 (16.5%) 


14 
 (9.2%) 


167 
 (11.4%) 


30 
 (5.9%) 


 


Sentinel ICU 


admissions 
1 Jan to 14 Dec 
2025


 COVID-19 Influenza RSV 


 
Year to date for 


severity reporting  
(n=2,468) 


Year to date for 
severity reporting  


(n=4,161) 


Year to date for 
severity reporting  


(n=1,067) 


Age (years) 


Median [IQR] 75 [61-84] 67 [52-78] 73 [59-83] 


Age group (years) 


17–64 years 738 (29.9%) 1,890 (45.4%) 349 (32.7%) 


65 years and over 1,730 (70.1%) 2,271 (54.6%) 718 (67.3%) 


Length of hospital stay (days)† 


Median [IQR] 5 [2-10] 4 [2-7] 4 [2-8] 


Discharge status† 


Alive 1,966 (79.7%) 3,377 (81.2%) 845 (79.2%) 


Died 87 (3.5%) 136 (3.3%) 49 (4.6%) 


Incomplete/missing 415 (16.8%) 648 (15.6%) 173 (16.2%) 


 


Adults, SARI 


Hospitalizations 
1 Jan to 14 Dec 
2025


Australian Respiratory Surveillance Report – 1 to 28 December 2025 | Australian Centre for 
Disease Control


Influenza


COVID-19


RSV


Spain


in
fo


rm
e_


si
vi


ra
.k


n
it


Australia


Proportion of deaths among hospitalized: Australia vs Spain


Season Influenza COVID-19 RSV


2025 Australia -ICU 11.40% 16.50% 5.90%


2025 Australia -Hospi 3.30% 3.50% 4.60%


24-25 Spain (ICU & Hospi) 6.80% 9.70% 4.60%
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https://www.cdc.gov.au/resources/publications/australian-respiratory-surveillance-report-1-28-december-2025

https://www.cdc.gov.au/resources/publications/australian-respiratory-surveillance-report-1-28-december-2025
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Spain: Burden of severe disease associated with 
COVID-19, Influenza and RSV, 2024-2025 season 
(EW40 2024 to EW20 2025)


• Limitations: during the season with the lowest 
SARS‐CoV‐2 circulation since the pandemic started, 
and the study period up to week 20/2025 did not 
include epidemic waves in spring and summer.


• Mortality rates (per 100,000 inhabitants) :


• influenza (3.7, 95% CI: 3.0–4.7) 


• RSV (2.0, 95% CI: 1.5–2.8) 


• SARS‐CoV‐2 (1.0, 95% CI: 0.7–1.4)


• The highest mortality rate for all three viruses 
occurred in individuals aged ≥ 80 years.


• Coverage for influenza and COVID-19 vaccination 
among ≥ 80 years was only 51% and 38%, 
respectively.
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Burden of Severe Disease Associated With Influenza, SARS‐CoV‐2 and RSV in Spain 
During the 2024–2025 Winter Season – PMC 
Aguilar Figueroa D, et al.; SiVIRA Surveillance and Vaccine Effectiveness Working Group.
Influenza Other Respir Viruses. 2025 Nov;19(11):e70190. doi: 10.1111/irv.70190. PMID: 
41250923; PMCID: PMC12624269. 


Spain weekly Resp. Virus Surveillance Report- informe_sivira.knit


Weekly SARS-CoV-2 positivity in hospitals 2024-2025 season 


Limitation: Study period (in yellow) 
excludes the weeks with highest SARS-
CoV-2 activity  


Hospitalizations


ICU admission


Deaths


1037
185
80


651
388
188


216
25
13 300


168
137


76
33
27


Influenza               SARS-CoV-2                     RSV
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https://pmc.ncbi.nlm.nih.gov/articles/PMC12624269/
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https://pmc.ncbi.nlm.nih.gov/articles/PMC12624269/

https://pmc.ncbi.nlm.nih.gov/articles/PMC12624269/

https://pmc.ncbi.nlm.nih.gov/articles/PMC12624269/
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Denmark: Risk of death and readmission among adults aged 50+ - 
May 2022 – May 2025 (COVID-19, Influenza and RSV) 


• COVID-19 rates were highest in winters 
2022/23 and 2023/24, while influenza A 
peaked in 2024/25


• In-hospital mortality across the three 
study seasons was similar for all three 
pathogens


• Post-discharge mortality at 90 days after 
discharge was markedly higher for 
patients with COVID-19


• Risk ratios of readmission at 90 days 
were similarly higher for patients with 
COVID-19


22Short-term and long-term risk of death and readmission among adults aged 50+ years admitted with severe acute respiratory 
infections due to COVID-19, influenza or RSV in Denmark, 2022–2025 | BMJ Public Health Lomholt FK et al Jan 2026


Session5_COVID-19


SAGE meeting March 2026



https://bmjpublichealth.bmj.com/content/4/1/e004469

https://bmjpublichealth.bmj.com/content/4/1/e004469
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https://bmjpublichealth.bmj.com/content/4/1/e004469
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Denmark: National observational cohort study for hospital and 
mortality burden of COVID-19 and Influenza, 2022–24


From Winter 2022/2023 to Winter 2023/2024:


• Hospitalization rates decreased and remained similar 
to influenza.


• Mortality rates also declined but stayed higher than 
influenza.


During the 2023 summer COVID-19 wave:


• Hospitalization rates were higher than in winter 
2023/2024.


• Mortality rates were lower than in winter 2023/2024 
but still substantial.


Age patterns:


• Cumulative age-stratified data showed the highest 
hospitalization and mortality rates in adults >65 years.


Bager P, et al.: The hospital and mortality burden of COVID-19 compared with influenza in Denmark: a national observational cohort study, 2022-24. Lancet Infect 
Dis. 2025 Jun;25(6):616-624. doi: 10.1016/S1473-3099(24)00806-5. Epub 2025 Jan 29. PMID: 39892410.
https://www.sciencedirect.com/science/article/abs/pii/S1473309924008065?via%3Dihub 
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UK: INFORM - retrospective study on COVID-19 hospitalizations and 
deaths in immunocompromised individuals, 2023


24
Immunocompromised individuals remain at risk of COVID-19: 2023 results from the observational 


INFORM study - Journal of Infection INFORM study Quint, Jennifer K. et al. Volume 90, Issue 3, 106432


Hospitalization adjusted Incidence Rate Ratio


Mortality adjusted Incidence Rate Ratio


*adjusted for age, sex, and number of 
non-immunocompromising comorbidities


All


Vaccinated – 
at least 1 
booster for IC


Findings: Immunocompromised (IC) individuals remain 
disproportionally impacted by COVID-19 in 2023.


Relative Risk* for hospitalization of IC 
compared to whole study population


Relative Risk* for death outcome of IC 
compared to whole study population


All


Vaccinated – 
at least 1 
booster for IC
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Egypt and the Philippines: Burden of RSV in comparison with Influenza and 
SARS-CoV-2 among children aged <5 years, 2022 –2024


25


Calaor-Morin, J., et al. (2026). Burden of Respiratory Syncytial Virus among Filipino Children in Comparison with Influenza and 
SARS-CoV-2, May 2022–April 2024. Unpublished manuscript, Research Institute for Tropical Medicine, Philippines.


Estimations conducted by RSV Surveillance Pilot Project and Burden of Disease teams from the Research Institute for Tropical 
Medicine, the Epidemiology Bureau and mentored by WHO GIP


ICU admissions
Average seasonal numbers and rates (per 100,000 population) of RSV, Influenza, 
and SARS-CoV-2 associated(ICU) admission among children < 5


Average seasonal numbers and rates (per 100,000 population) of RSV, Influenza, 
and SARS-CoV-2 associated in hospital-deaths among children < 5 Deaths


Philippines EgyptSARI hospitalizations


Ola Salah et al. 
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USA: Infant hospitalization with COVID-19, 
2024-2025


26


Pediatric Acute Respiratory Illness (ARI) Interactive 
Dashboard | NVSN | CDC


Coronavirus Disease 2019 (COVID-19) Hospitalization Surveillance Network (COVID-NET) | Covid | CDC


Hospitalization rate


Decreasing trend for all age groups
Only >65 yo rates are higher than in <1yo


2 - 3% of hospitalizations occurring in <1 yo


Hospitalization proportion 
among all age groups


40 - 50% of hospitalizations occurring in <1 yo


Hospitalization proportion 
among children (<17yo)
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https://www.cdc.gov/covid/php/covid-net/index.html
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USA: COVID-19 hospitalization outcomes for under 17 years-old , 
2024-2025


27
➢ Coronavirus Disease 2019 (COVID-19) Hospitalization Surveillance Network (COVID-NET) | Covid | CDC
➢ Laboratory-Confirmed Influenza Hospitalizations


For >80% of <17 admissions, COVID-19 is the 
primary reason


>25% of <17 admissions with ICU admission


Primary reason for admission Intensive Care proportion In-hospital death proportion


<1% of <17 admissions with in-hospital death 
outcome


Mechanical ventilation proportion


>5% of <17 admissions with mechanical 
ventilation


For influenza:
21% of <17 admissions with ICU admission


Keeping in mind that 40 - 50% (of outcomes in <17 years-old) are occurring among the <1 years-old


For influenza: 
5% of <17 admissions with mechanical 
ventilation


For influenza:
<1% of <17 admissions with in-hospital death 
outcome
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England: COVID-19 hospitalizations, severe admission and death 
rates (per 1,000,000), 2025
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Epidemiology of COVID-19 in England, January to June 2025 - GOV.UK


Hospitalizations
Hospitalization rates Death rates
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Australia: COVID-19, Influenza and RSV hospital admission of 
infants <6 m, 2025 


• Children admitted with RSV or COVID-19 were younger and had a longer hospital stay, compared to influenza.


• Direct admission of children to intensive care was slightly higher for COVID-19 than influenza and RSV


• Highest burden for COVID-19: <5 years old (>75%); 40% of <5 hospitalizations among <6 months in 2025 (45% in 2024)
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1 January to 14 


December 2025


COVID-19 
(n=1,072)


Influenza 
(n=4,256)


RSV  (n=3,995)


Age (years)


Median [IQR] 1 [0-4] 4 [1-8] 1 [0-2]


Age group (years)


< 6 months 328 (30.6%) 249 (5.9%) 895 (22.4%)


6 months – 4 years 495 (46.2%) 1,932 (45.4%) 2,795 (70.0%)


5–16 years 248 (23.1%) 2,075 (48.8%) 305 (7.6%)


Length of hospital stay (days)†


Median [IQR] 2 [1-3] 1 [1-2] 2 [1-3]


Patient admission location‡


Admitted to hospital 


ward
995 (92.8%) 4,035 (94.8%) 3,791 (94.9%)


Admitted to intensive 


care directly
77 (7.2%) 221 (5.2%) 204 (5.1%)


Discharge status†


Alive 886 (82.6%) 3,547 (83.3%) 3,501 (87.6%)


Died 1 (0.1%) 8 (0.2%) 2 (0.1%)


Incomplete/missing 185 (17.3%) 701 (16.5%) 492 (12.3%)


Demographic characteristics and outcomes for children admitted with SARI to a sentinel hospital by disease*†‡, 
Australia


1 January to 31 


December 2024


COVID-19 
(n=1,601)


Influenza 
(n=2,329)


RSV 
(n=3,404)


Age (years)


Median [IQR] 1 [0–4] 4 [1–8] 1 [0–2]


Age group (years)


< 6 months 550 (34.4%) 175 (7.5%) 958 (28.1%)


6 months – 4 years 668 (41.7%) 1,071 (46.0%) 2,184 (64.2%)


5–16 years 383 (23.9%) 1,083 (46.5%) 262 (7.7%)


Length of hospital stay (days)†


Median [IQR] 2 [1–3] 1 [1–3] 2 [1–3]


Patient admission location‡


Admitted to hospital 


ward
1,482 (92.6%) 2,221 (95.4%) 3,254 (95.6%)


Admitted to intensive 


care directly
118 (7.4%) 108 (4.6%) 150 (4.4%)


Discharge status‡


Alive 1,489 (93.0%) 2,264 (97.2%) 3,194 (93.8%)


Died 6 (0.4%) 6 (0.3%) 4 (0.1%)


Incomplete/missing 106 (6.6%) 59 (2.5%) 206 (6.1%)


2025 2024


Australian Respiratory Surveillance Report – 1 to 28 December 2025 | Australian Centre for Disease Control
Annual Australian Respiratory Surveillance Report – 2024 | Australian Centre for Disease Control


Paediatric COVID-19 in Australia | PAEDS


2024-2025 Age range: 0 to 18
ICU admission Monthly range 3% to 13%


Context: ARI infection admissions, all age groups, 2025
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Australia: Multisystem Inflammatory Syndrome 
in Children [MIS-C], 2024 and 2025
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PAEDS PIMS-TS case data | PAEDS
About MIS | MIS | CDC


Context: US
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Summary (1/2)
SARS-CoV-2 circulation was lower in 2025 compared to previous years and other respiratory viruses during 2024-2025 


COVID-19 hospitalizations and ICU admissions: 


• Hospitalization (proportion/rate) increases with age and is more significant for >70 in some countries (Japan, UK, USA), while other countries show increased hospitalization also 
in younger adults (Brazil).


• Patients with COVID-19 have the highest median age among ICU admissions compared to other resp viruses (Australia) and proportion of deaths exceeded proportion of ICU 
admissions in Spain (there are other unshown examples)


• Although absolute numbers remain lower than in older adults, infant COVID-19 hospitalization rates continue to present the first or second highest rates among all age groups 
(USA, England & Scotland, Spain).


Mortality: 


• Proportion of deaths in younger adults (15 to 64 years old) is consistently higher in the Americas (12%) vs Europe (6%). The difference increases when examining 18 countries in 
Southern America – driven mainly by age group 40 to 59.


• The proportion of deaths among those hospitalized with COVID-19 has been similar to Influenza (Denmark) and lower in Spain (but this study excludes significant COVID-19 
summer-spring wave) 


• 2024-2025 surveillance data shows proportion of deaths among SARI hospitalizations increases with age and not lower than influenza (Brazil, Spain, Australia)


• Infant COVID-19 death rate per 100K pop only available from England and <6m death rate is the 5th highest rate, but overall death outcome is not comparable to that of older 
adults.


• Pooled data from 37 countries from Europe and the Americas in 2025: less than 1% (n=187) of reported deaths occurred among children < 15 years of age – a consistent trend 
since the emergence of SARS-CoV-2. However, 82% (154 out of 187) deaths occurred in children < five years old.


• RSV is the main cause of hospitalization among infants in many countries (e.g. Australia,  Philippines, Egypt, Brazil) , however some countries present more severe or comparable 
outcomes for COVID-19 compared to influenza and RSV among infants in their integrated surveillance data.
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Summary (2/2)


Underlying medical conditions


• Since 2023, over 90% of hospitalized patients had at least one underlying medical condition (USA). The most frequently reported conditions among hospitalized patients included 
arterial hypertension, metabolic diseases (incl. diabetes), chronic asthma, CVD, chronic renal diseases, and immunocompromising conditions (Spain, 2025). CKD, diabetes, and 
CAD increased hospitalization risk across all adult age groups, while COPD, history of stroke, and severe obesity increased risk in some adult groups (USA, 2023).


• <9% of COVID-19 hospitalizations occurred among people with no underlying medical condition (USA, 2024-2025), with a decreasing trend over the years with no age 
specification. Higher levels of hospitalizations observed among people with no underlying medical condition in Japan compared to USA (~25% vs 13% to 10% between 2022 and 
2024) with no age specification.


• Immunocompromised individuals remained disproportionately affected by COVID-19, both for hospitalizations and mortalities (UK, 2023).


Conclusion:


• Recent (limited) data indicates that COVID-19 causes death rates similar to influenza in older adults, with risk increasing with age and comorbidities.


• Although SARS-CoV-2 circulation was relatively low during 2024 and 2025, COVID-19 death rates were similar to those for influenza and this short-term circulation pattern 
should be interpreted with caution and not be used as the sole basis for long-term decisions on COVID-19 burden.


• In terms of hospitalization burden for infants, rates for COVID-19 are much lower than for RSV. However, for more severe outcomes like ICU admissions and deaths, more 
comparative burden estimations are needed to understand whether COVID-19 is less severe than influenza for young children.


• The burden across age and risk groups can vary considerably by country context, and current surveillance data and published literature are not sufficient to support a 
comprehensive global assessment. 
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Background


• Despite a body of research on the risks of SARS-CoV-2 infection during pregnancy, 


there are ongoing questions about risk in the Omicron era. 


• Research suggests that the Omicron variant causes less severe disease in the general 


population that previous SARS-CoV-2 variants. 


• However, there have been few studies of COVID-19 infection in pregnant people in the 


Omicron era with a comparison group of uninfected pregnant people, making COVID-


19 infection risk in pregnancy in latter eras of the pandemic difficult to contextualize. 


• Building on our prior sequential prospective meta-analysis (sPMA) (Smith et al. 2023, 


updated June 2025), we conducted an updated review on adverse outcomes 


associated with SARS-CoV-2 infection in pregnancy in the Omicron era.


Background
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Search conducted in 
PubMed on September 


4th, 2025 and hand-
searching of references 


(with updates through Dec 
26, 2025).


Methods


Pregnant women (non-
pregnant excluded)


Study designs included: 
randomized trials, non-


randomized trials, 
observational studies.


Population


SARS-CoV-2 infection in any 
trimester of pregnancy in the 
Omicron era (as defined by 


each publication)


Exposure


● Uninfected pregnancies
● Pregnancies infected in 


non-Omicron variant 
period; or


●  No comparison group


Comparison 
Groups


Used study-specific omicron definitions 
(from Nov 2021 - Aug 2023). No 


studies subset early v. late omicron era 
infections.


Studies published January 2023-
December 2025
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Outcomes


Adverse pregnancy outcomes including: 


i) maternal morbidities including hypertensive disorders of pregnancy, abnormal 


placentation, preterm rupture of membranes, hemorrhage, embolic disease, etc.


ii) maternal and pregnancy-related death.


iii) adverse pregnancy outcomes including stillbirth, preterm birth, small-for-


gestational age birth, and low birthweight.


Methods
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Outcomes cont.


We conducted meta-analysis for three outcomes for studies comparing 
omicron-infected vs. non-infected pregnancies:


i) Preterm birth


ii) Maternal ICU admission


iii) NICU admission


Methods
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Results


In total we included 14 papers, with four types of evidence:


Comparison of outcomes in Omicron versus 


other VOC periods (n=5)
Comparison of infected and uninfected 


pregnancies in the Omicron Era (n=6)


Includes pooled relative risk estimates 


with Swedish National Registry.


Incidence of infections in pregnancy in the 


Omicron-era (n=4)


Risk among vaccinated, by VOC Period (n=2)


Meta-analysis Narrative Review
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Comparison of absolute risk in Omicron versus other VOC periods (n=5)


Results


● Four published studies (n=9981 pregnancies) + Preprint IPD Meta-analysis (n=154,145 pregnancies)


● Studies comparing risk of adverse outcomes, stratified by SARS-CoV-2 VOC period, found that the risk of 


adverse maternal outcomes among infected pregnancies was lower with Omicron variants. 


● These findings are consistent with our preprint of IPD meta-analysis (Farooq et al. 2023, updated 2026)


Author, Year Location Time Period Total Pregnancies


Mand et al. 2025 Germany Dec 2021 - June 2022 4,044


Birol Ilter et. al 2022 UK, Turkey April 2020 - Feb 2022 1,286


Favre et al. 2023 France, Switzerland March 2020 - Sept 2022 2,055


Quijada-Cazorla et al. 2025 Spain Jan 2022 - May 2023 2,596


Farooq et al. Medrixv. 2026 Global Feb 2020 - Apr 2023 154,145
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● Infections occurring February 2020 - April 2023


● Data from 23 studies across 13 countries


● Including 154,145 pregnancies 


● Compared risk of maternal and fetal outcomes 


among COVID-19 pregnancies, stratified by 


variant of concern 


● Compared to Omicron era, Pre-alpha, Alpha and 


Delta era had higher absolute risk of COVID-19 


severity outcomes (pneumonia, ICU admissions) 


Reference strain, Omicron


Comparison of absolute risk of 


adverse outcomes in Omicron 


versus other VOC periods - Farooq et 


al. Medrxiv. 2023, updated 2026 


Results
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Comparison of infected and uninfected pregnancies in the Omicron era 
Meta-analyses for Preterm birth, Maternal Hospitalization, and NICU admission


Results


Outcome N Studies 


(n participants)


Pooled Relative Risk 


(95% CI)


Preterm Birth (<37 weeks) 6 (1,329,294) 1.26 (1.14; 1.38)


Maternal Hospitalization 3 (1,315,437) 1.64 (1.31; 2.07)


NICU Admission 2 (16,588) 10.20 (0.08; 1326.87)


Infection in pregnancy linked 


with 26% increased risk of 


preterm birth


Infection in pregnancy linked 


with 64% increased risk of 


maternal ICU admission


Given limited data and two 


heterogeneous point estimates, 


it is uncertain whether COVID-19 


in pregnancy is linked to 


increased NICU admission
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Comparison of infected and uninfected pregnancies in the Omicron era - 
Carlson et al. 2024 


Results
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Risk among vaccinated vs. unvaccinated pregnant people with COVID-19, 
stratified by VOC period - McClymont et al. 2025


From CANCOVID-Preg study, McClymont et al. 2025 analyzed population-level surveillance data of 


pregnant individuals infected with SARS-CoV-2 (n=19,899 total infected pregnancies) from April 2021 to 


December 2022. Vaccination was associated with lower risk of adverse outcomes in both Delta and 


Omicron variant periods: 


Results


Delta
RR (95% CI)


Omicron
RR (95% CI)


Hospitalization 0.38 ( 0.30-0.48) 0.38 ( 0.27-0.53) 


Critical care unit admission 0.10 ( 0.04-0.26) 0.10 ( 0.03-0.29) 


Preterm  birth 0.80 ( 0.66-0.98) 0.64 ( 0.52-0.77) Vaccination prior to and during
pregnancy, before infection, was 


associated with a lower risk of severe 
maternal


disease and preterm birth regardless 
of variant.
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Limitations
1. Literature relies on variant assignment based on dates, rather than serotyping or 


sequencing


2. No study disentangles the likely role of vaccination status, prior infection, or shifts 


in clinical management of COVID-19 during the omicron era


3. No published studies included infections from 2024 and 2025
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Conclusions


1. The absolute risk of severe disease and several adverse maternal/fetal outcomes was likely 


lower in the Omicron era compared to prior VOC periods 


2. Infection in pregnancy is associated with increased risks for multiple maternal morbidities 


(including ICU admission), and these risks remain elevated during the Omicron era when 


comparing those with confirmed SARS-CoV-2 infection during pregnancy versus uninfected 


pregnancies.


3. Infection is also associated with a 28% increased risk of preterm birth, but there was limited 


information available for newborn outcomes.


4. Although no studies examined risk by Omicron subvariant, data from both 2022 and 2023 


suggest excess risk in pregnancy; we might reasonably expect similar findings if 2024 and 2025 


data were available given trends in the general adult population
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Methods


About the systematic review About this presentation


•  Registered with PROSPERO; updates prior CDC evidence 
reviews


•  PubMed, Embase, Web of Science (July 2025)


•  511 studies: COVID-19, RSV, influenza (12% RCTs, 88% 
observational)


•  Risk of bias: Cochrane RoB 2 / Newcastle-Ottawa scale


•  Prespecified outcomes: myocarditis, GBS, stroke, CVST, ITP


•  Synthesizes two WHO SAGE Working Group presentations:


–  Jan 29, 2026 — Older adults & immunocompromised


–  Feb 12, 2026 — Healthy children and adults


•  Focuses on mRNA COVID-19 vaccine safety outcomes most 
relevant to policy


•  GRADE evidence ratings: T. Cherian, MMGH


WHO SAGE COVID-19 Vaccines Working Group
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Myocarditis — Children


Ages 5–11: No significant association with myocarditis across 12 prespecified safety outcomes (Copland 2024; 
England; N=581,356)


Adolescents 12–17 — Signal present, dose- and sex-specific, and attenuating


Copland 2024


England, SCCS
2,870,403 adolescents


D1 females: IRR 4.01 (1.33–12.09)


D2 males: IRR 2.87 (1.50–5.51)


Combined D1 IRR 1.92 (1.08–3.43)


Combined D2 IRR 2.96 (1.65–5.32)


Ahn 2024


South Korea, surveillance
3.7M adolescents; 8.1M doses


D1: 1.30/100K doses


D2: 3.10/100K doses


D3: 2.76/100K doses


82% of cases in males


Ko 2024


South Korea
Monovalent/bivalent boosters


0.03–0.05/100K


person-days


Signal attenuates


with updated doses


No signal ages 5–11; modest, sex-specific signal in adolescent males after dose 2; attenuates with boosters


WHO SAGE COVID-19 Vaccines Working Group
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Myocarditis — Adults


Ip 2024


English cohort, 45.7 million adults ≥18 (Dec 2020 – Jan 2022)


BNT162b2: mRNA-1273:


Dose 1: aHR 2.05 (1.28–3.29) [0–7d] Dose 1: aHR 4.64 (1.40–15.31) [0–7d]


Dose 2: aHR 3.14 (2.04–4.85) [0–7d] Dose 2: aHR 10.8 (3.79–30.83) [0–28d]


Booster: aHR 1.65 (1.07–2.57) [0–7d] Booster: aHR 0.86 (0.49–1.51) [0–28d]  ← no signal


Wide CIs for mRNA-1273 reflect smaller exposed sample (~1M vs ~17M)


Le Vu 2024


French case-control, 7,911 myocarditis cases, ages ≥12 (Dec 2020 – Nov 2022)


BNT162b2 dose 3 aOR by dosing interval:  6.5 (<5 mos) → 4.7 → 3.4 → 1.6 (>7 mos, CI crosses 1.0)


Risk generally absent in adults >50; exception: males >50 receiving booster at shortest interval after dose 2


Risk peaks after dose 2, attenuates with boosters; ≥6-month dosing intervals substantially reduce risk
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Myocarditis — XBB.1.5 and JN.1 Vaccines


Pan 2025


U.S. SCCS, N3C data, 244,494 adults (Sept 2023 – June 2024) — XBB.1.5


mRNA-1273: aIRR 0.45 (0.13–1.16)     BNT162b2: aIRR 0.39 (0.06–1.44)


Sun 2025


U.S. SCRI, Optum data, 113,459 individuals ≥6 months (Sept 2023 – Jan 2024)
BNT162b2: RI 1.50 (0.22–12.61)     Median time since prior dose >1 year — consistent with Le Vu dosing interval 
data


Andersson 2025


Danish nationwide cohort, 1,012,400 adults, JN.1-updated mRNA vaccines; 29 AESIs  (JAMA Netw Open 2025;8:e2523557)
Myocarditis IRR 1.12 (0.41–3.10)  —  no signal across any of 29 adverse events assessed     [Not in our systematic 
review: mRNA product not disaggregated by manufacturer]


No significant myocarditis signal with XBB.1.5-adapted or JN.1-updated vaccines


WHO SAGE COVID-19 Vaccines Working Group
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Myocarditis by Vaccine Formulation Era — CDC Vaccine Safety Datalink


Ages 12–39; incidence within 7 days of vaccination per million doses  |  Source: Dr. Sarah Meyer, CDC Immunization Safety Office 
(presented ACIP, June 2025)


Background rate
<2 per million


6
*


Dose 1
Original
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2020–2021


38
*
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Original
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25
*
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2
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2022–2023


5


Updated


2023–2024


2


Updated


2024–2025


0
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20
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38
•  Rates peak at age 16–17
    and are higher in males


•  Myocarditis rare in
    children <12 and
    adults ≥50


*Statistically significant increased rate ratio 
vs. vaccinated concurrent comparator


WHO SAGE COVID-19 Vaccines Working Group
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Myocarditis — Clinical Outcomes


Semenzato 2024


France, cohort, 4,635 hospitalized myocarditis patients ages 12–49 — three comparator groups


Post-vaccine (n=558):  0 in-hospital deaths; 18-month mortality 0.2%


Post-COVID (n=298):  18-month mortality 1.3%     |     Conventional (n=3,779):  18-month mortality 1.3%


Rehospitalization (any cause) at 18 months:  BNT162b2 wHR 0.74 (0.49–1.13)     mRNA-1273 wHR 0.44 (0.22–0.89)


Top 2025


Canada, active surveillance, ≤16 years, N=168
ICU admission: 28% unvaccinated vs. <7% vaccine-proximate
0 deaths in vaccinated cases; small number of deaths in unvaccinated cases (<5/39)


Jain 2024


U.S., longitudinal, <30 years, N=333


No cardiac deaths or transplants; myocardial scarring persisted at lower severity


Vaccine-associated myocarditis runs a milder course than both post-COVID and conventional myocarditis


WHO SAGE COVID-19 Vaccines Working Group
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Stroke, CVST, and ITP


Large cohorts: No increased risk or inverse associations


•  Ip 2024 (England, 45.7M): Reduced incidence of composite arterial thrombotic events


•  Xu 2025 (Sweden, 8M): Reduced stroke risk after 3rd dose (HR 0.68–0.75)


•  Ab Rahman 2024 (Malaysia): No increased risk with BNT162b2


Signal detected:
Salmaggi 2025 (Italy, SCCS, N=8.8M)


mRNA-1273: Ischemic stroke IRR 1.40 (1.23–1.60);  CVST IRR 4.84 (1.47–15.89)
BNT162b2: No association (IRR 0.98)     |     Not replicated in larger English or Swedish cohorts; post-infection stroke risk 4× 
higher in same dataset


ITP (Copland 2024, ages 12–17): No significant association (IRR 0.72–0.83)


XBB.1.5 vaccines (Pan, Sun): No signal for stroke, CVST, or ITP


WHO SAGE COVID-19 Vaccines Working Group
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Guillain-Barré Syndrome


Children (Copland 2024):


BNT162b2: <10 events, no effect estimate calculable     |     mRNA-1273: 0 events


Adults — Most studies: No increased risk with mRNA vaccines


Nasreen 2025 (multinational SCCS, 20 sites, ~230M persons):


BNT162b2 IRR 0.39 (0.23–0.65)     mRNA-1273 IRR 0.71 (0.41–1.24)


Le Vu 2023 (France, SCCS) and U.S. SCCS: No association in primary analyses


Signal detected:


Jung 2024 (South Korea, historical controls, mean follow-up 471 days)


BNT162b2: aHR 1.91 (1.35–2.70)     mRNA-1273: aHR 1.08 (0.64–1.81) — no association


Historical controls offset 2 years; no defined risk window; signal direction inconsistent with Le Vu (mRNA-1273 signal, not 
BNT162b2)


XBB.1.5 vaccines (Pan 2025): No signal (BNT162b2 aIRR 0.25; mRNA-1273 aIRR 0.42 — CIs wide given rarity of 
outcome)


WHO SAGE COVID-19 Vaccines Working Group


Session5_COVID-19


SAGE meeting March 2026







Safety in Immunocompromised Adults


Chen 2024 (UK)


SCCS, 583,541 immunocompromised adults; >93% on immune-modifying drugs; ~2% solid organ transplant recipients


BNT162b2 findings (28-day risk window):


Ischemic stroke:  Reduced risk after Dose 1  (aIRR 0.68; 0.53–0.89)


Hemorrhagic stroke:  No association after Dose 3  (aIRR 0.90; 0.49–1.65)


ITP:  No association after Dose 3  (IRR 1.14; 0.72–1.82)


No excess safety risk compared to the general population


WHO SAGE COVID-19 Vaccines Working Group
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Summary


Myocarditis


•  No signal ages 5–11


•  Sex-specific signal in adolescent males after 
dose 2


•  Attenuates with boosters; ≥6-month intervals 
reduce risk


•  XBB.1.5 and JN.1: No signal


•  Milder course than post-COVID or conventional 
myocarditis


Stroke, CVST & ITP


•  Most studies: No increased risk 
or inverse associations


•  One Italian study: mRNA-1273 
signal only; not replicated


•  XBB.1.5: No signal


Guillain-Barré


•  No increased risk in most studies


•  One Korean study (historical 
controls): BNT162b2 signal; not 
replicated


•  XBB.1.5: No signal


Immunocompromised (Chen 2024, 583K UK adults):  No excess safety risk vs. the general population


Overall: mRNA COVID-19 vaccines have a favorable safety record across all population groups studied. Current formulations 
show no significant safety signals.


WHO SAGE COVID-19 Vaccines Working Group
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Safety of COVID-19 protein vaccines 


PICO Questions


Population: 


▪ Healthy children <12 years


▪ adults and adolescents 12-64 years; 


▪ older adults ≥ 65 years; 


▪ immunocompromised adolescents and adults.


Interventions: NVX-CoV (prototype and variant-adapted) [Nuvaxovid , Covovax ] OR 
PHH-1V (prototype and variant-adapted) [Bimervax ] – any dose in homologous or 
heterologous schedule.


Comparators: placebo, other COVID-19 vaccine, other active vaccine, or no comparator


Outcomes: TEAE, MAAE, SAE, AESI
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PRISMA FLOW CHART


ᵃ human screening of titles and abstracts. ᵇ <10 cases in case series. ᶜ Preprints,  of which two studies were included as peer-reviewed 
records. ᵈ One study protocol deviation (outside search dates)


DATABASES: PubMed, EMBASE & Web of 
Science


TIME PERIOD: published 1 Sept 222-31 
Oct 2025 (1 study from 2026 added)


PUBLICATIONS INCLUDED (n=47)


39 studies from literature search


• NVX-CoV = 35
• PHH-1V= 4


8 additional studies from other sources


• NVX-CoV = 7
• PHH-1V= 1


PLUS


2 Periodic Safety Update Reports (PSURs)


• NVX-CoV = 1
• PHH-1V= 1


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Records removed before 
screening: 


Duplicate records removed  
(n = 146) 
Records marked as ineligible 
by automation tools (n = 0) 
Records removed for other 
reasons (n = 0) 


Records excluded  
(n = 79) ᵃ 
  Wrong publication type (n=33) 
  Wrong study design (n=8)  
  Not peer-reviewed (n=3) 
  Wrong population (n=4) 
  Wrong vaccine (n=18) 
  Wrong outcome (n=5) 
  Not enough data (n=2) ᵇ 
  Duplicates (n=6) 


Reports not retrieved 
(n = 0) 


Reports excluded: 
(n=12) 
  Wrong publication type (n=3) 
  Not peer-reviewed (n=4) ᶜ 
  Wrong publication date (n=2) 
  Wrong vaccine (n=2) 
  Not enough data (n=1) 
   


 


Records identified from: 
Websites (n = 0) 
Organisations (n = 0) 
Citation searching (n = 9) 
 


Reports 
excluded: 
(n = 1) 


Studies included in review 
(n = 39) 


    Nuvaxovid/ Covovax (n = 35) 
    Bimervax (n =  4) 


Reports of included studies 
(n = 8) 


    Nuvaxovid (n =  7) 
    Bimervax (n =  1) 
 


 


Identification of studies via databases and registers Identification of studies via other methods 
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Reports not 
retrieved 


(n = 0) 


Reports assessed for eligibility 
(n = 51) 


Records screened 
(n = 130) 


Reports sought for retrieval 
(n = 51) 


Reports sought for retrieval 
(n = 9) 


Reports assessed for eligibility 
(n = 8) ᵈ 


Records identified from: 
Databases (n = 276) 
    EMBASE (n =  113) 
    PubMed (n =  79) 
    Web of Science (n =  84) 
Registers (n = 0) 


Additional sources 


Records identified from: 
PSUR (n = 2) 
 


Reports sought for retrieval 
(n = 2) 


Additional reports included 
in narrative synthesis  
(n = 2) 


    PSUR 
    Nuvaxovid/(n = 1) 
    Bimervax (n =  1) 
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Medically-attended adverse events (MAAE) –NVX only
Any Treatment related 


Study N subjects N (%) 95%CI N (%) 95%CI


Áñez, 2023 1,487 96 (6.5) 5.26-7.8 5 (0.3) 0.11-0.8


Adelglass, 2025 147 6 (4.1) 1.88-8.62 0 (0.0) 0- 2.55


Alves, 2023 2 663 67 (10.0) 8.0-12.6 2 (0.3) 0.1-1.1


Alves, 2025a/b 332 14 (4.2) 2.53-6.95 1 (0.3) 0.05-1.69


Alves, 2026 60 8 (13.3) 5.94-24.6 0 (0.0) 0.0- 6.02


Bennett, 2024a1a 764 73 (9.6) 7.56-11.9 2 (0.3) 0.03-0.9


Bennett, 2024b 96 1 (1.0) 0.026-5.7 0 (0.0) 0-3.8


Bennett, 20252 190 17 (8.9) 5.66-13.86 2 (1.1) 0.29-3.8


Heath, 2022 7,569 355 (4.7) 4.23-5.20 36 (0.5) 0.33-0.7


Kim, 2023 7,905 258 (3.3) 2.9-3.7 NR -


Masuda, 2023 150 4 (2.7) 1.0-6.7 0 0.0-2.5


Jorda, 2025 65 9 (13.8) 6.532-24.7 NR -


Kuriyama, 2024a 279 8 (2.9) 1.46-5.56 NR -


Kuriyama, 2024b 150 16 (10.7) 6.22-16.7 NR -


Mallory, 2022 105 6 (5.7) 2.6-11.9 2 (1.9) 0.23-6.7


Raiser, 2023 773 35 (4.5) 3.27-6.23 6 (0.77) 0.36 -1.68


Reynolds, 2024 4,856 154 (3.1) 2.7-3.7 NR -


Rousculp, 2024a 303 9 (2.9) 1.6-5.5 NR -


Salter, 20223 3,329 25 (0.75) 0.51-1.11 NR -


Toback, 2024 497 19 (3.8) 2.317-5.9 NR -


All studies –  Adults & 
adolescents ≥ 12 y 
(exception: Salter including 
Children)


1a – Includes prototype, BA.% and bivalent 
vaccines; 2 - NVX-CoV2601 (XBB.1.5). 
1b – Includes different primary series subgroups 
2 - Counts and percentages are calculated per 
dose. Denominators represent the number of 
participants contributing safety data after each 
dose; participants may contribute to multiple 
doses.
 3 – reported number of events
 4 – influenza substudy


MAAEs were observed in 
< 15% of vaccine 
recipients and treatment 
related MAAE in <2% 
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Medically-attended adverse events – PHH-1V


Any Treatment related 


Study  N subjects N (%) 95%CI N (%) 95%CI


Leal, 2023 10 5 (50.0) 18.7-81.3 1 (10.0) 0.25-44.5
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Medically-attended adverse events (MAAE) –NVX-CoV


Any Treatment related 


Study  N subjects N (%) 95%CI N (%) 95%CI


Jorda, 2025  (≥ 60y) 65 9 (13.8) 6.53-24.7 - -


Kim, 2023 (≥ 65)y 484 15 (3.1) 1.9-24.7 - -


Kuriyama, 2024a (>=65) 28 1 (3.5) 0.63-17.7 - -


All studies –  Older adults: ≥ 60y or ≥ 65y


1a – Includes prototype, BA.% and bivalent 
vaccines; 2 - NVX-CoV2601 (XBB.1.5). 
1b – Includes different primary series subgroups 
2 - Counts and percentages are calculated per 
dose. Denominators represent the number of 
participants contributing safety data after each 
dose; participants may contribute to multiple 
doses.
 3 – reported number of events
 4 – influenza substudy


Any Treatment related 


Study  N subjects N (%) 95%CI N (%) 95%CI


Bennett, 2024b 287 18 (6.3) 3.96-9.7 1 (0.3) 0.01-1.9


Shinde, 2024 3,793 9 (0.23) 0.12-0.45 - -


All studies –  people living with HIV (PLWH) – well controlled


Data in older adults was sparse 
but not significantly different 
from the general population


Other than well-controlled 
PLWH, inadequate safety data 
were available in ICPs
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Serious adverse 
events (SAE) any 
NVX-CoV


Any Treatment-related


Study N N (%) 95%CI N (%) 95%CI


Áñez, 2023 1,487 7 (0.5) 0.23-0.97 - -


Adelglass, 2025 147 1 (0.68) 0.1-3.8 0 (0) 0.0-2.5


Alves, 2023 663 8 (1.2) 0.61-2.36 0 (0) 0.0-0.58


Alves, 2025 a/b 332 2 (0.6) 0.17-2.17 0 (0) 0.0-1.14


Alves, 2026 60 1 (1.7) 0.04-8.9 - -


Bennett, 2024a 764 6 (0.8) 0.29-1.7 1 (0.1) 0.003-0.7


Bennett, 2024b 287 4 (1.4) 0.38-3.5 - -


Bennett, 2025 190 2 (1.1) 0.13-3.8 0 (0) 0-1.9


Clothier, 2024 102,946 123 (0.1) 0.1-0.10 - -


Heath, 2022 7,965 59 (0.8) 0.6-1.0 7 (0.09) 0.0-0.2


Kim, 2023 (Vacc mgmt syst) 926,982 72 (<0.1) <0.1 - -


Kulkarni, 2023a 92 2 (2.2) 0.26-7.6 0 (0) 0.00-4.01


Kulkarni, 2023b 1,546 13 (0.9) 0.5-1.4 1 (<0.1)* 0.0-0.4


Kuriyama, 2024a 279 1 (0.35) 0.06-2.0 - -


Kuriyama, 2025 279 4 (1.4) 0.06-2.0 - -


Mallory, 2022 105 6 (5.7) 2.6-11.9 0 (0) 0.0-3.5


McLeod, 2024 52 0 (0) 0.00-6.9 - -


Mazarakis, 2025 176 1 (0.56) 0.1-3.1 0 (0) 0.0-2.1


Raiser, 2023 773 2 (0.25) 0.1-0.9 0 (0) 0.0-2.1


Romanson, 2023 69,227 19 (0.02) 0.02- 0.04 - -


Shaw, 2022 359 4 (1.1) 0.4-2.8 0 (0) 0.0-1.1


Toback, 2024 479 4 (1.0) 0.33-2.1 0 (0.0) 0.0-0.8


All studies – Adults & adolescents ≥ 
12 y (exception: Salter 
including children<12y)


SAEs ranged from 0-
2.2% in different 
studies; the rates that 
were adjudicated to be 
treatment related were 
extremely low.
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Serious adverse events – PHH-1V


Any Treatment-related


Study N N (%) 95%CI N (%) 95%CI


Corominas, 2023 513 1 (0.2) 0.005-1.1 - -


Corominas, 2025 513 6 (1.2) 0.43-2.5 0 (0) 0.0-0.74


Lopez, 2025 106 1 (0.9) 0.02-5.1 0 (0) 0.0-3.5


Martínez, 2024 2,661 21 (0.79) 0.52-1.20 1 (0.04) 0.01-0.21
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Serious adverse events (SAE) any – NVX-CoV


Any Treatment-related


Study N N (%) 95%CI N (%) 95%CI


Kuriyama, 2024a 
(≥ 65y)


28 1 (3.57) 0.63-17.71 - -


Jorda, 2025 (≥ 
60y)


65 0 (0) 0-5.5 - -


All studies – Older adults ≥ 60y, ≥ 65y


Any Treatment-related


Study N N (%) 95%CI N (%) 95%CI


Goodyear, 2024 51 4 (7.8) 3.1-18.5 1 (2) 0.05-10.4


Shinde, 2024 3,793 5 (0.13) 0.06-0.31 0 (0) 0.0-0.1


All studies – people living with HIV (PLWH) – well-controlled


Data in older adults was 
sparse


Other than well-
controlled PLWH, 
inadequate safety data 
were available in ICPs


Only one study* identified with participants that met criteria for ICP in the protocol, wherein immunogenicity and 
safety on a booster dose of a COVID-19 vaccine was assessed.


Of 804 participants, only 53 were allocated to NVX-CoV (all with lymphoid malignancy) of whom 51 received a NVX-
CoV booster; 4 recipients experienced an SAE, one of whom had diarrhoea which was categorized as vaccine related.


*Goodyear et al. Lancet/ rheumatology 2024 (https://doi.org/10.1016/S2665-9913(24)00065-1) 
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Adverse events of special interest (AESI)


Myopericarditis Anaphylaxis PIMMC


Study 
(author, year)


N subjects N 
(per 100,000)


95%CI N 
(per 100,000)


95%CI N 
(per 100,000)


95%CI


NVX-CoV


Clothier, 2024
102,946 25 (24.3) 16.5-35.9 7 (6.8) 3.3-14.0 - -


Heath, 2022 7,569 1 (13.2) 2.3-74.8 - - 6 (79.3) 36.3-172


Kim, 2023 962,982 7 (0.8)** 0.4-1.5 11 (1.2) 0.6-2.0 - -


Nazar,2024 225,312 16 (7.1) 4.4-11.5 - - - -


Romantowski, 2024 225,312 - - 2 (0.79) 0.2-3.1 - -


Romanson, 2023 69,227 2 (2.9)*** 0.79 -10.5 - - 1 (1.4) 0.25- 8.2


Peck, 2024 13,400* - - 4 (29.4) 11.6-76.7 - -


PHH-1V


Martinez, 2024 2,661 1 (0.03) 0.0-0.2 - - - -


* All Nuvaxovid recipients had history of allergic reaction to mRNA vaccines.


**) acute cardiovascular injury including myocarditis.
*** ) The second pericarditis report did not meet the CDC case definition for myocarditis or pericarditis 


All studies – Adults & adolescents ≥ 12 y (except Clothier, Peck, including <12y)
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Results of a disproportionality analysis of data reported to a pharmacovigilance database 


Myocarditis/pericarditis – NVX-CoV


Source: Saint-Gerons et al. Drugs Real World Outcomes 2023: 10: 263-70


Vaccine Reported Odds Ratio (95% CI)


Myocarditis Pericarditis Myopericarditis


NVX-CoV2373 5.71(2.4, 13.7) 16.58 (10.3, 26.8) 12.33 (8.2, 18.6)


BNT172b2 15.59 (15, 16.2) 16.73 (16.1, 17.3) 15.7 (15.3, 16.1)


mRNA-1273 5.07 (4.8, 5.4) 4.41 (4.2, 4.7) 4.85 (4.7, 5)


ChAdOx1 0.67 (0.6, 0.8) 0.89 (0.8, 1) 0.84 (0.8, 0.9)


Ad26.COV2 1.65 (1.4, 2) 1.25 (1, 1.5) 1.45 (1.3, 1.7)


Analysis of data reported in VigiBase up to August 2022; Australia contributed to 82% of reports.


There were 3 reports of myopericarditis among 201 reports in adults aged ≥ 65 years


The reported odds ratios 
for NVX-CoV were 
comparable to BNT162b2 
and higher than for 
adenovirus vector vaccines
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Cut-off date 18th July 2022


PHH-1V: Number and percentage of participants with TEAEs by age group (safety 
population; related and non-related TEAEs) in studies HIPRA-HH-2 and HIPRA-HH-5  


Age <65 (N=3114)
Age 65-74 


(N=53)
Age 75-84 (N=6)


Age >84 
(N=1)


N % N % N % N %


Total number of TEAEs
  (related and non-related)


2760 88.63 38 71.70 5 83.33 0 0


Total number of serious TEAEs 
  (related and non-related)


6 0.19 0 0 0 0 0 0


Fatal (car accident) 1 0.03 0 0 0 0 0 0


Hospitalization/
prolong existing hospitalization


3 0.10 0 0 0 0 0 0


Life-threatening 1 0.03 0 0 0 0 0 0


Disability/ incapacity 0 0 0 0 0 0 0 0


Other (medically significant) 2 0.06 0 0 0 0 0 0


TEAEs leading to drop-out 0 0 0 0 0 0 0 0


Source: HIPRA-HH-2 and HIPRA-HH-5 A Treatment emergent adverse event (TEAE) is defined as an adverse event that started on or after the date of 
administration of study treatment until 28 days thereafter. No drop-outs due to adverse event have been reported in the EoS page on the EDC. 
[1] Preferred Terms at least 1% more frequent in elderly versus general population and 2 or more events. 
N = the number of subjects in the population. (%) = Subjects/N*100.


The % of TEAE 
are generally 


lower in older age 
groups compared 
to those < 65y


The number of 
serious TEAE is 


very low; none in 
older adults


Source: Bimervax – Periodic Safety Update Report assessment (https://www.ema.europa.eu/en/documents/covid-19-vaccine-safety-
update/bimervax-periodic-safety-update-report-assessment-30-september-2024-29-march-2025_en.pdf )
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HIPRA-HH-2 HIPRA-HH-5
PHH-1V (N=38) Comirnaty (N=18) Overall (N=56) PHH-1V (N=22)


Events Subjects (%) Events Subjects (%) Events Subjects (%) Events Subjects (%)


Total number of TEAEs 58 28 (73.7) 36 15 (83.3) 94 43 (76.8) 40 15 (68.18)
Total number of serious TEAEs 0 0 0 0 0 0 0 0


Total number of subjects with TEAEs    
 leading to death


0 0 0


TEAE intensity  [1]


Mild (Grade 1) 54 25 (65.8) 36 15 (83.3) 90 40 (71.4) 32 10 (45.45)
Moderate (Grade 2) 4 3 (7.9) 0 0 4 3 (5.4) 7 4 (18.18)
Severe (Grade 3) 0 0 0 0 0 0 1 1 (4.55)
Grade 4 0 0 0 0 0 0 0 0


Relationship to study treatment [1] 


Not related 10 3 (7.9) 2 0 12 3 (5.4) 4 1 (4.55)
Unlikely related 1 0 1 0 2 0 1 0
Possibly related 4 3 (7.9) 0 0 4 3 (5.4) 0 0
Probably related 10 6 (15.8) 1 0 11 6 (10.7) 0 0
Related 33 16 (42.1) 32 15 (83.3) 65 31 (55.4) 35 14 (63.64)


Unrelated [2] 11 3 (7.9) 3 0 14 3 (5.4) 5 1 (4.55)


Related [3] 47 25 (65.8) 33 15 (83.3) 80 40 (71.4) 35 14 (63.64)


PHH-1V: Summary of treatment emergent adverse events (TEAEs) – elderly 
population ≥65 years study HIPRA-HH-2 and HIPRA-HH-5 (safety population)


Source: Bimervax – Periodic Safety Update Report assessment (https://www.ema.europa.eu/en/documents/covid-19-vaccine-safety-
update/bimervax-periodic-safety-update-report-assessment-30-september-2024-29-march-2025_en.pdf )


[1] If a subject experienced more than one adverse event, the subject is counted once, according to the most severe or most related event. [2] Unrelated adverse events are those 
classified as not related or unlikely related.  [3] Related adverse events are those classified as possibly related, probably related, or related. If a treatment-emergent adverse event (TEAE) has a 
missing relationship, it is assumed to be related to the study treatment for analysis purposes.  [4] Adverse events with relationship to study drug recorded as “Not Applicable” have not been 
counte in this interim analysis until the relationship to the study drug is clarified through a query. N = number of subjects in the population. (%) = Subjects / N × 100.
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Observed / expected (O/E) analysis –stratified by age and sex


AESI – myocarditis & pericarditis (unadjudicated)


Source: Nuvaxovid – Periodic Safety Update Report up to June 2024 (https://www.ema.europa.eu/en/documents/covid-19-vaccine-safety-
update/nuvaxovid-periodic-safety-update-report-assessment-20-december-2023-19-june-2024_en.pdf)


IMMUNOCOMPROMISED 
PERSONS


The PSUR indicated that 29 
ICSRs were retrieved for 
ICPs, including 2 cases of 
GBS: 28 were medically 
significant, 13 
hospitalizations, 7 life 
threatening, and 2 disability.


Trends were not different 
from the general population.
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Conclusions


Compared to the mRNA 
vaccines, exposures to 
protein subunit vaccines 
were much more 
limited.


Studies very 
heterogenous making 
data aggregation and 
statistical comparisons 
were challenging


There were adequate 
data on the 
reactogenicity of protein 
subunit vaccines.


The reactogenicity rates 
were comparable to 
mRNA vaccines.


Severe adverse events 
(grade 3+) were rare.


Data on MAAE and SAE 
were more limited.


Available data did not 
raise any specific safety 
concerns.


Most MAAE and SAE 
were adjudicated as 
treatment unrelated.


There were very limited 
data on AESI.


For NVX-CoV there were 
validated safety signals 
of a risk of myocarditis 
and pericarditis.


The number of 
exposures to PHH-1V 
were not adequate to 
assess rare AESIs
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Living Systematic Review 
Safety of COVID-19 vaccination during pregnancy
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3


• This LSR assesses COVID-19 vaccines in pregnancy (PROSPERO 


CRD42021281290): search from October 2020 to December 2025 .


• For the pairwise meta-analysis, we included studies reporting 


adjusted comparative effect measures between vaccinated and 


unvaccinated pregnant women (additional in 


https://safeinpregnancy.org/)


316
Collected 


Studies


1,887,042
Vaccinated Population


64
Studies at least 50% recruitment in 


Omicron period (>= Jan-22)
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Vaccinated population 
included


aRR


Hypertensive disorders 47,836 0.95 (0.85-1.07)


Pre-eclampsia/eclampsia 15,865 0.82 (0.62-1.08)


Miscarriage/abortion 29,853 0.87 (0.68-1.1)


Stillbirth 261,857 0.61 (0.44-0.85)


Preterm <37 weeks 45,107 0.61 (0.44-0.85)


Very preterm <32 weeks 98,293 0.76 (0.58-0.99)


No increased risk of adverse maternal or pregnancy-related 
outcomes in individuals vaccinated during pregnancy


COVID-19 vaccination in pregnancy may have a protective effect for these outcomes but very low level of 
certainty
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29,853
Vaccinated Population


53
Studies report this outcome


5
Studies report adjusted RR


Miscarriage / Abortion


Before the Omicron period 
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261,857
Vaccinated Population


58
Studies report this outcome


9
Studies report adjusted RR


Stillbirth


Before the Omicron period 
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243,590
Vaccinated Population


114
Studies report this outcome


17
Studies report adjusted RR


Preterm birth (<37 weeks gestation)


10


Before the Omicron period 


After the Omicron period 
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98,293
Vaccinated Population


17
Studies report this outcome


4
Studies report adjusted RR


Very preterm birth (<32 weeks gestation)


10
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Vaccinated population 
included


aRR


NICU admission 82,983 0.93 (0.89-0.97)


Neonatal deaths 196,764 0.68 (0.51-0.9)


No increased risk of adverse outcomes in infants born 
to persons vaccinated during pregnancy


COVID-19 vaccination in pregnancy may have a protective effect for these outcomes but very low level 
of certainty
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82,983
Vaccinated Population


17
Studies report this outcome


9
Studies report adjusted RR


NICU admission


11


Before the Omicron period 


After the Omicron period 
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Conclusion


16


Maternal and pregnancy-related safety – priority outcomes 


(miscarriage/abortion, stillbirth, preterm birth) 


No safety concerns were identified


Infant safety –priority outcomes (NICU admission, infant death)


No safety concerns were identified
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Pregnancy Safety Updates of 
COVID-19 Vaccines 


SAGE Meeting, Geneva


11 March 2026


EunMi Kim                  


(WHO HQ/PVG)
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GACVS: Safety review outcomes from 2021-2024 meetings
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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. 


Reference: World Health Organization (2026). Global Advisory Committee on Vaccine Safety (GACVS): COVID-19 
vaccines – Subcommittee. Geneva: WHO; [cited 2026 Mar 10]. Available from: https://www.who.int/groups/global-
advisory-committee-on-vaccine-safety/topics/covid-19-vaccines/subcommittee
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GACVS safety review at the November 2025 meeting (1/3) 


Protein-based COVID-19 vaccine


• Uptake of Nuvaxovid in Europe has been limited. Serious individual case safety reports (ICSRs) identified in global databases by the UMC 
require careful interpretation due to incomplete information and need further evaluation to determine potential causal relationships.
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Reference: World Health Organization (2026). Report of the Forty-ninth meeting (hybrid) of the WHO Global Advisory Committee on Vaccine Safety 27–28 
November 2025. Weekly Epidemiological Record, 101(9-10), 37 - 42. World Health Organization. https://iris.who.int/handle/10665/384981, Suseeladevi AK, 
et al. COVID-19 vaccination and birth outcomes of pregnancies conceived within 12 months after vaccination in England: a population-based cohort study. 
The Lancet Regional Health – Europe. 2024;43:100944. Available from: https://www.thelancet.com/journals/lanepe/article/PIIS2666-7762(24)00192-
3/fulltext 


mRNA COVID-19 vaccine 


• Observational evidence of Comirnaty and Spikevax administered during the second and third trimesters shows no evidence of 
increased risk of adverse pregnancy outcomes.


• Evidence for vaccination during the first trimester remains limited, but current data show no increased risk of miscarriage.


• Very few pregnancy-related cases have been reported in EudraVigilance (as of October 2025) across all COVID-19 vaccines; 87% of 
reports relate to the original vaccine strains, with very few involving updated or adapted vaccines.


• A 2024 study from England found that pregnancies occurring within 12 months after a first COVID-19 vaccination had fewer 
adverse birth outcomes compared with pregnancies in unvaccinated women.


At the November GACVS meeting, the Committee reviewed safety findings from the European Medicines Agency (EMA) based on 
EudraVigilance data, analyses of protein-based COVID-19 vaccines conducted by the Uppsala Monitoring Centre (UMC), and studies 
from the Scandinavian SCOPE collaboration.
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GACVS safety review from the November 2025 meeting (2/3)


• Results from SCOPE (Scandinavian studies of COVID-19 in Pregnancy) showed no increased risk of adverse maternal, 
pregnancy, or neonatal outcomes following mRNA COVID-19 vaccination during pregnancy in Denmark, Norway, and 
Sweden.


• A SCOPE case–control study including women with miscarriage before 14 weeks and women with confirmed ongoing first-
trimester pregnancies found no evidence of increased risk of early pregnancy loss after COVID-19 vaccination.


• A population-based cohort study of 150,000 live-born infants in Denmark, Norway, and Sweden also found no increased risk 
of major congenital anomalies among infants whose mothers received mRNA COVID-19 vaccines during the first trimester.


• Finally, analysis of nearly 200,000 infants in Norway and Sweden showed no increased risk of adverse neonatal outcomes or 
neonatal mortality following maternal mRNA COVID-19 vaccination during pregnancy.


Conclusion
Evidence to date shows no harmful effects of mRNA COVID-19 vaccination during pregnancy, including no increase in 
congenital anomalies, adverse perinatal outcomes, or post-natal complications. Some studies even suggest lower odds 
of intracranial hemorrhage, cerebral ischemia, and neonatal mortality among vaccinated pregnancies. 
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Reference: World Health Organization (2026). Report of the Forty-ninth meeting (hybrid) of the WHO Global Advisory Committee on 
Vaccine Safety 27–28 November 2025. Weekly Epidemiological Record, 101(9-10), 37 - 42. World Health 
Organization. https://iris.who.int/handle/10665/384981
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GACVS recommendations from the November 2025 meeting (3/3) 


In consideration of the evidence presented, GACVS members agreed the following:


• Repeated-dose safety (including boosters with variant-containing vaccines): Current evidence remains reassuring, with no new safety 
signals recently identified.


• Safety of protein-based vaccines: While generally well tolerated, reported adverse events include a proportion of serious individual case 
safety reports (ICSRs) in the global database. Several potential signals (e.g. tinnitus, antibody-dependent enhancement, thrombosis) require 
further evaluation. Additional data collection and analysis are therefore recommended to strengthen the evidence base for these vaccines. 


• Long-term outcomes of known risks (e.g. myocarditis, pregnancy outcomes): Myocarditis continues to occur predominantly in younger 
adults, typically with mild-to- moderate severity and most frequently after the second dose. Longer follow-up studies are needed to define 
the long-term prognosis and risks of revaccination in affected individuals. 


• Subgroup-specific safety (children, young males, older adults, immunocompromised individuals, pregnant women): Evidence to date shows 
no harmful effects of mRNA COVID-19 vaccination during pregnancy, including no increase in congenital anomalies, adverse perinatal 
outcomes, or some post-natal complications. Some studies even suggest lower odds of intracranial haemorrhage, cerebral ischaemia and 
neonatal mortality among infants of vaccinated mothers.


• Safety monitoring during the transition to endemic COVID-19 vaccination: Continued vigilance is required, particularly regarding more 
recent variant-adapted vaccines which remain safe on the basis of current data. Enhanced monitoring of protein-based vaccines is important 
given the comparatively limited evidence and the presence of identified risks that warrant further investigation.
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Agenda SAGE COVID-19 vaccines session, 11 March 2026
11.15h – 11.25h Opening remarks. S. Kochhar, Chair SAGE COVID-19 vaccines Working Group. 10 min. 


11.25h – 12.45 h 


Global COVID-19 epidemiological update. S. von Dobschütz, WHO. 15 min. 


Pregnancy and infant burden in the Omicron era. E. R. Smith, Milken Institute School of Public Health, The George Washington University. 15 min.


Questions. 10 min. 


Overview of COVID-19 vaccines safety. J. Scott, Stanford University School of Medicine. T. Cherian, MMGH. 15 min. 


Pregnancy safety updates of COVID-19 vaccines. A. Ciapponi, Instituto de Efectividad Clínica y Sanitaria (IECS). E.M. Kim, WHO. 15 min. 


Questions. 10 min.


LUNCH  (60 min)


13.45h – 15.00 h


Overview of COVID-19 vaccine effectiveness. M. Deloria Knoll, International Vaccine Access Center (IVAC), the Johns Hopkins Bloomberg School of Public 
Health. 30 min.


Questions. 10 min. 


Post-Covid Conditions. M. Marti, WHO. 10 min.


Questions. 5 min.


Cost-effectiveness of COVID-19 vaccination. A. Tuite, Public Health Agency of Canada. 10 min.


Questions. 10 min. 


COFFEE BREAK (15 min)


15.15h – 17.15 h


Discussion of proposed COVID-19 vaccination recommendations based on Evidence to Recommendation (EtR) tables by population group and 
research priorities. S. Kochhar, Chair SAGE COVID-19 Working Group; A. Vilajeliu, WHO. 2h 


• Older adults
• People with comorbidities or immunocompromised
• Health and care workers
• Healthy adults
• Healthy children
• Pregnant adolescents and adults


Chair: Sonali Kochhar, Chair SAGE COVID-19 vaccines Working Group & SAGE Member


SAGE meeting – March 2026
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WHO SAGE COVID-19 Vaccines


11 March 2026 


COVID-19 Vaccine Effectiveness among:


Presented by: Maria Deloria Knoll, PhD


On behalf of the team: Melissa Higdon, MSPH (PI) 


 Karoline Walter, MSPH


 Anurima Baidya, MBBS, MPH


A. Older Adults, Immunocompromised or with 
Comorbidities


B. Healthy Adults, Children, HCWs


C. Pregnant Persons and their Infants 0-6m
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Overview of COVID-19 Vaccine Effectiveness (VE) 
Systematic Review
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Dates of living systematic review: March 2021 – December 2025


Databases: PubMed, Embase, WHO COVID database (up to July 2023), Web of Science, medRxiv, bioRxiv, SSRN, 
Europe PMC, Research Square, Knowledge Hub


Title/abstract screening and full-text review conducted by 2 experienced reviewers


Weekly team meetings including experienced epidemiologists to review studies for inclusion


Email authors if needed to resolve inclusion/exclusion questions
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Inclusion/Exclusion Criteria for VE


• Published or preprint studies or reports with adequate scientific details


• VE estimates must have confidence intervals around the estimate


• Must account for confounding (stratification/adjusting/matching by age and calendar time at 
minimum)


• All outcomes must be lab-confirmed, not syndromic 


• Must include persons with and without the clinical outcome under investigation and with and without 
vaccination of interest (i.e. a proper comparison group) – excludes case only studies


• Cannot have a modeled comparison group nor compare to a historical cohort


• Comparison group cannot include persons early post vaccination (e.g. day 0-7 post vaccination)


• Cannot compare evaluated group to itself early post vaccination (e.g. day 0-12 vs day 12-21)


• At least 90% of participants must have a confirmed vaccination status, rather than recall 


Over 2500 studies reviewed: 30% included; 70% excluded
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A.
Effectiveness of COVID-19 Vaccination


among Older Adults, 
Immunocompromised or with 


Comorbidities
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PICO definitions for included VE studies
Study periods in which JN.1 or later Omicron subvariants were predominant (≥50%, ≥Jan 2024)


Population
Older adults (> 60 years)
Adults (>18 years) with immunocompromising conditions or comorbidities


Intervention  
A. JN.1/KP.2 monovalent (2024-2025)
B. XBB.1.5 monovalent vaccine  (2023-2024)


Comparator (Corresponding to the intervention above)
A. Unvaccinated or vaccinated with any COVID-19 vaccine but not yet with a JN.1/KP.2 monovalent vaccine
B. Unvaccinated or vaccinated with any COVID-19 vaccine but not yet with an XBB.1.5 monovalent vaccine


Outcome
Severe COVID-19 (including hospitalization) 
COVID-19 associated death


 VE against Symptomatic disease will also be shown
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Definitions and Considerations
VE summaries


In the current context, most have been either previously vaccinated and/or previously infected so have some protection
• All estimates in this presentation reflect either


Up-to-date VE (i.e. compared to anyone who has not yet received the recommended vaccine, including unvaccinated) or
Relative VE (i.e., compared to previously vaccinated individuals who had not yet received the recommended vaccine)


• Time periods VE is estimated for:
Overall VE: Across entire follow-up period in the study
Early VE: ≤3 months since vaccinated
Duration of VE: VE estimated over multiple time points


Outcomes (lab-confirmed SARS-CoV-2 required)
• Death
• Severe disease


• Hospitalization with COVID-like illness/SARI/ARI
• Hospitalization with COVID-19 primary diagnosis


• Symptomatic disease
• Emergency department/urgent care visits due to COVID-like illness
• Medically attended COVID-19
• Symptomatic disease (not necessarily medically attended)


Negative VE
Not unexpected under conditions when VE is expected to be close to 0 (i.e., relative VE assessed long time post-
vaccination among persons with prior infection)
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Vaccine Effectiveness among 
Older Adults (≥60 years)
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XBB vaccine: -21 to 58%
JN.1 vaccine: 62-96%
KP.2 vaccine: 70%


XBB vaccine: -6 to 78%
JN.1 vaccine: 58-85%
KP.2 vaccine: 18-46%


XBB vaccine: -39 to 48%
JN.1 or KP.2 vaccine: 67%
KP.2 vaccine: 19-47%
WSKV102C: 41%


Range of VE


Up-to-date/relative VE during JN.1 and later periods: 
Older adults, Overall VE


N=59 VE estimates from 20 studiesStudy ID, Country, Population, days post final dose, max possible 
duration of follow-up


Key messages: 


Generally higher VE against more 
severe outcomes 


XBB vaccine has generally lower 
VE than JN.1 and KP.2 vaccines


Wide variability in VE, partly due 
to varying follow-up times


Session5_COVID-19


SAGE meeting March 2026







Up-to-date/relative VE during JN.1 and later periods: 
Older adults, Early (≤3 m) 


N=28 VE estimates from 15 studies


Key messages: 


Less variability in early VE


More similarity across vaccines


VE against death:                
18-83% for XBB vaccines 
48-86% for JN.1 vaccines


VE against severe disease:        
28-68% for XBB vaccines,        
39-75% for JN.1 vaccines 
25-46% for KP.2 vaccine 


Very few studies of VE against 
symptomatic disease


XBB vaccine: 18-83%
JN.1 vaccine: 48-86%


XBB vaccine: 28-68%
JN.1 vaccine: 39-75%
KP.2 vaccine: 25-46%


XBB vaccine: 60%
JN.1 or KP.2 vaccine: 68%
KP.2 vaccine: 36%


Range of VE


Study ID, Country, Population, Days post final dose
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Up-to-date/relative VE during JN.1 and later periods: 
Older adults, Duration of VE


Key messages: 


VE against death generally stable over time but only 3-
5m follow-up


VE against severe disease was generally stable through 
4-5m, then declined to near 0 by 6-9m


Pattern of waning was similar between 65-79y and 
80+y 


Very few studies of duration of protection against 
symptomatic disease
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Vaccine Effectiveness among 
Adults with Immunocompromising 


Conditions
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Up-to-date/relative VE during JN.1 and later periods: 
Immunocompromised, Overall VE


Study ID, Country, Population, Days post final dose, Max possible duration of 
follow-up


N=7 VE estimates from 6 studies


Key messages: 


No studies of VE against death 


VE against severe disease was 20-47% 


VE similar between KP.2 vaccine and 
XBB vaccines


Only one study against symptomatic 
disease  but similar evidence 


Session5_COVID-19


SAGE meeting March 2026







JOHNS HOPKINS BLOOMBERG SCHOOL OF PUBLIC HEALTH | INTERNATIONAL VACCINE ACCESS CENTER (IVAC)


Up-to-date/relative VE during JN.1 and later periods: 
Immunocompromised, Duration of VE


Critical illness = ICU admission 
or in-hospital death


Key messages: 


Little evidence to assess long-term waning


No studies of VE against death but early VE 
against critical illness higher than for severe 
disease


VE waned to 10% by 8m


Early VE against severe disease was 27-63% 


Similar range as VE in elderly population


Degree of waning varied


Only one study against symptomatic 
disease but similar waning 


N=5 VE estimates from 3 studies
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Up-to-date/relative VE during JN.1 and later periods:
Immunocompromised vs. Immunocompetent


Study Population Outcome Days post vaccination 
(medians)


Immunocompromised


Yes
VE (95%CI)


No
VE (95%CI)


384 Payne 
(XBB vaccine)


18+ years with ESKD Symptomatic disease 
(medically attended 
COVID-19)


7+ (150, 152) 31 (19-41) 43 (36-50)


Early: 7-59 (53, 53) 50 (35-62) 47 (37-56)


65+ years with ESKD 7+ (152, 153) 32 (21-42) 44 (37-51)


18+ years with ESKD
Severe disease


7+ (151, 153) 47 (31-59) 50 (40-59)


Early: 7-59 (53, 53) 63 (40-77) 52 (36-64)


65+ years with ESKD 7+ (153, 156) 50 (36-61) 54 (42-63)


374 Link-Gelles 
(KP.2 vaccine)


65+ years Severe disease 
7-179 (92, 93) 38 (25-48) 44 (38-50)


Early: 7-59 (34, 35) 25 (2-43) 46 (26-60)


408 Cai
(KP.2 vaccine)


18+ years Severe disease 1-180 34.4 (18.0-49.2) 25.5 (15.5-35.2)


402 Ma
(KP.2 vaccine)


18+ years
Severe disease


7+ (79, 80) 23 (-5 to 44) 40 (27-51)


65+ years 7+ (79, 82) 36 (6-57) 45 (31-56)


Symptomatic Disease
XBB vaccine: 31-32%


Severe disease
XBB vaccine: 47-50%
KP.2 vaccine: 23-38%


Range of Overall VE: 
Immunocompromised:


Blue outline: 
immunocompromised VE 
was ≥ 5 percentage points 
lower 


N=13 comparisons from 5 studies


Key messages: 


VE was generally similar between 
immunocompromised and immunocompetent


Despite similar VE, more disease may be 
prevented from vaccinating immunocompromised 
persons as they have a higher risk of severe 
disease
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Vaccine Effectiveness among 
Individuals with Comorbidities
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Up-to-date/relative VE during JN.1 and later periods: 
Individuals with comorbidities, Overall VE


Study ID, Country, Population, Days post final dose, Max possible duration of follow-up


#389


N=3 studies, 11 estimates


Key messages: 


No studies of VE against death 


VE against severe disease ranged 41-58% 


VE similar between KP.2 vaccine and XBB 
vaccines


VE against symptomatic disease similar to 
severe disease
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Up-to-date VE during JN.1 and later periods:
Individuals with comorbidities, Duration of VE


Key messages: 


Only 1 study; no long-term follow-up 


No studies of VE against death 


Early VE similar to overall VE (previous slide): 


Severe disease: 52% 


symptomatic disease: 47%


VE decline was modest over 2 months
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Summary: 
Vaccination among older adults or with 


immunocompromising conditions or comorbidities


Older adults 
Death:   Moderate to high VE 
Severe disease: Moderate VE
Symptomatic disease:  VE similar to severe disease but few studies
Durability:       VE for death and severe disease stable through 5m; severe disease


declined to near 0 by 6-9m (no long-term FU for deaths and few studies for 
symptomatic disease)


Similar between XBB, JN.1 and KP.2 vaccines


Adults with immunocompromising conditions
• Similar to immunocompetent


Adults with comorbidities
• Similar to older adults but few studies (N=3)
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B.
Effectiveness of COVID-19 Vaccination
among Healthy Adults, Children, and 


Healthcare Workers
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PICO definitions for included VE studies


Study periods in which JN.1 or later Omicron subvariants were predominant (≥50%, ≥Jan 2024)


Population
Healthy adults (18 – 64 years)
Children (6 months – 17 years)
Healthcare workers
Intervention  
A. JN.1/KP.2 monovalent (2024-2025)
B. XBB.1.5 monovalent vaccine  (2023-2024)
Comparator (Corresponding to the intervention above)
A. Unvaccinated or vaccinated with any COVID-19 vaccine but not yet with a JN.1/KP.2 monovalent vaccine
B. Unvaccinated or vaccinated with any COVID-19 vaccine but not yet with an XBB.1.5 monovalent vaccine


Outcome
Severe COVID-19 (including hospitalization)
COVID-19 associated death 
 Also evaluated VE against symptomatic disease and any infection 
 and for HCW VE against Transmission and Absenteeism
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Definitions and considerations for this section 


VE Comparison Types 
     Up-to-date VE:   compared to anyone who has not yet received the recommended vaccine, including unvaccinated
     Relative VE:         compared to previously vaccinated individuals who had not yet received most recent booster dose or   
                                       most recent vaccine


Time periods VE is estimated
     Overall VE: across entire follow-up period in the study
     Duration of VE: VE estimated over multiple time points


Outcomes (lab-confirmed SARS-CoV-2 required)
     Death (due to any cause within 30 days of positive SARS-CoV-2 test)  
     Severe disease


• Any hospitalization
• Hospitalization with COVID-like illness/SARI


     Symptomatic disease
• Emergency department/urgent care visits due to COVID-like illness


     Any Infection


Countries
     All n=10 eligible studies in high income countries (n=8 in USA; n=2 in Europe)
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Vaccine Effectiveness among 
Healthy Adults (18-64 years)
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Study ID, Country, Population, Subvariant, days post final 
dose, max possible duration of follow-up


XBB vaccine: 84% 


XBB vaccine: 30 -66%
KP.2 vaccine: 12%


Range of VE


XBB vaccine: 37%
KP.2 vaccine: 28-32%


XBB vaccine: 9%
KP.2 vaccine: 22%


Up-to-date/relative VE during JN.1 and later periods: 
Healthy Adults 18-64 years, Overall VE


N = 5 studies


Up-to-date or Relative Vaccine Effectiveness


Key messages: 


VE against death: 84% but only 1 study 


VE declined with lower severity, but only 1-2 
studies in healthy general adult populations


Severe disease: 66%


Symptomatic disease: 32-37%


*Those circled may be 
more representative of 
a healthy population. 
Those not circled are 
US military veterans 
which may include a 
high proportion with 
underlying conditions. 


*


*
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Up-to-date/relative VE during JN.1 and later periods: 
Healthy adults 18-64 years, Duration of VE


N = 2 studies


Key messages: 


Only 2 studies


No studies of VE against death 


VE against Severe disease: 


Early VE was high (>80%) 


VE remained stable though month 5, declining 
thereafter to 25% by month 8


VE against Symptomatic disease declined from 
40% at month 1 to 20% at month 5


Session5_COVID-19


SAGE meeting March 2026







JOHNS HOPKINS BLOOMBERG SCHOOL OF PUBLIC HEALTH | INTERNATIONAL VACCINE ACCESS CENTER (IVAC)


Vaccine Effectiveness among 
Children 


(6 months – 17 years)
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Up-to-date/relative VE during JN.1 and later periods: 
Children (6 months – 17 years), Overall VE


Study ID, Country, Population, Subvariant, days post 
final dose, max possible duration of follow-up


XBB vaccine: 65% 
Range of VE


XBB vaccine: 35-44%
KP.2 vaccine: 56-66%


N = 3 studies, 5 estimates


Symptomatic 
disease


Up-to-date or Relative Vaccine Effectiveness


Key messages: 


No studies of VE against death


VE against severe disease was 65% for XBB vaccine


VE against symptomatic disease ranged 35-66%


KP.2 vaccines had a higher VE than XBB vaccines, 
but confounded by differing follow-up time 
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Up-to-date/relative VE during JN.1 and later periods: 
Children (6 months – 17 years), Duration of  VE


N = 1 study, 2 estimates


Key messages: 


Only 1 study


No studies of VE against death or Severe disease


VE against Symptomatic disease declined from 
~55-65% at month 1 to ~20-35% at month 4.5
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Vaccine Effectiveness among 
Healthcare Workers 
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N=1 VE study (USA, Shrestha et al. 2024)
• Employees of Cleveland Clinic during JN.1 or later periods
• XBB mRNA vaccination
• Outcome events occurred between 7d to ~7m post vaccination
• VE against infection: 23% (6-38)


Searched for additional VE studies:
Any Omicron VE studies (including excluded)
Additional outcomes: 


Transmission (part of systematic review)
Absenteeism (rapid review )


No additional eligible VE studies found; n=2 with risk of bias


Up-to-date/relative VE during JN.1 and later periods: 
Healthcare Workers, Overall VE


Key messages: 


Only VE 1 study


No data against transmission, death or, severe 
disease


Only one study of VE against infection: 23%


NK Shrestha, et al. Clin Infect Dis 2024;79(2):405-411. doi: 10.1093/cid/ciae132
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#1 Absenteeism study (UK; Foulkes et al. 2025) during JN.1 period (6 months in Winter 2023/24)
• HCW in secondary care settings (all personnel including admin staff)
• C19 most common infectious cause of absence (8% vs 2% for Flu and 1.6% RSV)
• Vaccine effects against absenteeism:


Among all HCWs (i.e., absent for any reason): Proportion absent  and days absent were similar 
by C19 vaccine status
Among C19 infected HCWs:  VE=5% (-38 – 34) 
Among symptomatic C19: Proportion absent was lower among vaccinated than unvaccinated 
(42.6% vs 50.4%,p=·03) and days absent was shorter (median 3 vs 4d)
 No differences were seen for influenza (46% vs 46%;  median 3 vs 3d)


VE during Omicron: 
Healthcare Workers, additional outcomes 


S Foulkes, K Munro, D Sparkes, et al. J Infect. 2025 Oct;91(4):106620. doi: 10.1016/j.jinf.2025.106620 
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#2 Absenteeism study (Greece; Maltezou 2026) covering JN.1 period
• HCW in hospitals (all personnel including admin staff)
• C19 most common cause of absence each year (2025: 32% vs 14% for flu)
• VE against C19-associated absenteeism 2020-2025: 56% (49-62) 


Includes pre-Omicron periods
Did not stratify by year or account for changing testing and absenteeism 
policies or changing disease severity over the 5 years so may not be relevant 
to current situation


• HCWs who had up-to-date C19 vaccine were absent 0.6 fewer days in 
2024 than unvaccinated while no difference was seen for flu, but only 0.2 
days fewer than those vaccinated 1-3 years prior (Table)
CAUTION: <10% vaccinated recently so representativeness is 


questionable. 


VE during Omicron: 
Healthcare Workers, additional outcomes 


2020-
2021


2021-
2022


2022-
2023


2023-
2024


2024-
2025


COVID-19 


%vaccinated 19% 90% 8% 3% 0%


Up-to-date 6.5 8.1 5.1 4.3 --*


Prior vaccinated 8.3 9.2 5.2 4.5 3.3


Never vaccinated 11.9 8.8 6.2 4.9 4.4


Influenza (in the given study year)


Vaccinated 9.9 8.3 5.2 4.5 3.6


Not vaccinated 11.1 8.1 5.2 4.5 3.4


Table. Mean days of absence by vax status


*None vaccinated in 2025


Key messages: 


No studies of VE against transmission


HCW Absenteeism studies (n=2 with risk of bias)


C19 caused 2-4x more morbidity and absenteeism than 
Flu or RSV


Among all HCWs, days absent for any reason was 
similar or 0.6 days fewer among C19 vaccinated


Among those with symptomatic C19, absenteeism was 
lower and duration shorter (by 1 day) in C19 vaccinated 


Among HCWs infected with C19, VE against recent 
absenteeism =5%; 2020-2025 VE=56%


HC Maltezou, et al. Vaccine 2026 doi: 10.1016/j.vaccine.2026.128264.
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Summary: 
Vaccination among healthy adults and children


Very few studies on VE against severe disease during periods of JN.1 or later subvariant dominance


Healthy adults 
• Death: 84% VE (N=1 study in veterans 18-64 years from US)
• Severe disease: >75% VE out to 5 months with notable declines by 6-8 months (N=1 study)
• Symptomatic disease: 30-40% VE (N=2 studies)


Children
• Severe disease: moderate overall VE (N=1 study)
• Symptomatic disease: moderate VE (N=2 studies) with notable declines by 4 months (N=1 study)


HCW
• Infection: 23% VE (N=1 study)
• No VE studies evaluating transmission 
• Two (excluded) studies evaluated absenteeism (in the UK and Greece) 


• C19 caused more morbidity and absenteeism than influenzae or RSV
• C19 vaccination reduced absenteeism and length of absenteeism (by 1 day) among C19 symptomatic HCWs (N=1 


study) 
• Among HCWs recently infected with C19: VE=5% against absenteeism (N=1 study) 
• Among all HCWs, days absent for any reason per episode was similar or only 0.6 days less among C19 vaccinated 


(N=2 studies) 
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C.
Effectiveness of COVID-19 Vaccination


among Pregnant Persons and their 
Infants 0-6 months
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PICO definitions for included VE studies


Study periods in which Omicron was the dominant variant (Dec 2021 to Jan 8, 2026)
(regardless of subvariant)


Population
Pregnant persons 
Infants <6 months of age


Intervention  
Any primary series received during pregnancy
Any booster dose received during pregnancy


Comparator 
Unvaccinated (no dose during or before pregnancy)
For booster intervention: Unvaccinated and/or less vaccinated (e.g., previously vaccinated, fewer doses, etc.)


Outcome
Severe COVID-19 (including hospitalization)
COVID-19 associated death
 Also evaluated VE against symptomatic disease and any infection
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Definitions and considerations
VE Comparison Types 
     Absolute VE:   compared to unvaccinated
     Relative VE: compared to previously vaccinated individuals who had not yet received the most recent booster dose  
        or most recent vaccine
     Up-to-date VE: (N=1) compared to anyone who has not yet received the recommended vaccine, including unvaccinated


Vaccine evaluated
     Mostly ancestral mRNA vaccines (n=1 BA.4/BA.5,    n=1 XBB.1.5 vaccine)


Omicron subvariant periods evaluated
     Mostly pre-XBB 


Outcomes (lab-confirmed SARS-CoV-2 required)
     Severe disease


• Hospitalization
• Hospitalization with COVID-like illness/SARI/ARI
• Hospitalization with C19 pneumonia or more severe


     Symptomatic disease
• Emergency department/urgent care visits due to COVID-like illness
• Symptomatic disease


     Any Infection


Countries 
     n=15 studies from high income countries (USA, Canada, Europe, Israel, Singapore); n=1 upper-middle income country (Brazil) 


No studies assessed death
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Vaccine Effectiveness among 
Pregnant Persons
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Absolute VE of any COVID-19 booster received in pregnancy against Omicron:
Pregnant persons


Range: 53-79%


VE: 48%


Vaccine Effectiveness (%)


(ref no) country, prior 
infection status, subvariant, 
time since last dose (days)


Range: 43-97%


Hospitalization with 
C19-related pneumonia 
or more severe disease


Hospitalization 
includes incidentals


Hospitalization


Symptomatic disease


Any infection


N=4 studies


(1st or 2nd booster)


Key messages: 


All but one were BA.1/BA.2


VE against C19 severe disease is 43-97%


No data against death


VE against symptomatic disease: 53-79% 


VE against infection: 48% VE 
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.


Relative/Up-to-date VE of any COVID-19 booster received in pregnancy against Omicron:
Pregnant persons


Range: 34-92%


Range: 34-36%


VE: 38-58%


VE (%)


Hospitalization with 
C19-related pneumonia 
or more severe disease


Hospitalization 
(includes incidental)N=5 studies


Hospitalization


Symptomatic disease


Any infection


(ref no) country, prior infection status, 
subvariant, time since last dose (days)


Key messages: 


VE against C19 severe disease is 34-92%


No data against death


VE against symptomatic disease: 38-58% 


VE against infection: 34-36% VE 
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Duration of VE of any COVID-19 booster received in pregnancy against Omicron:
Pregnant persons


Note: VE estimates were estimated from figures


Time since 3rd dose Hospitalization Infection


15-28 days --- 52 (28 to 57)


1-<3 months 30 (0 to 51) 33 (-3 to 58)


3-<6 months 29 (-55 to 62) 10 (-2 to 25)


6-<12 months --- 32 (-1 to 57)


Table. Relative Vaccine Effectiveness of 3 vs. 2 ancestral mRNA doses


Mercade-Besora et al, medRxiv May 16, 2025


Key messages: 


Hospitalization: relative VE was stable out to 
3 to <6 months, though wide CIs


Infection: relative VE decreased over time to 
minimal added protection by 3 to <6 months
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Vaccine Effectiveness among Infants 
of Mothers Vaccinated during 


Pregnancy
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Range: 25-80%


Range: 3-78%


N=7 studies


Hospitalization


Any infection


Absolute VE of any COVID-19 booster received in pregnancy against Omicron:
Infants 0-6 months


(ref no) country, prior infection status, 
subvariant


Note: all estimates are of ancestral mRNA vaccines


Timing during pregnancy


VE (%)


Key messages: 


Booster vaccination had higher VE than primary series. 


Booster VE was 63-80% for hospitalization and infection


Primary VE was 25-60% for hospitalization and 3-74% for infection
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VE (%)


N=2 studies


Hospitalization


Any infection


Relative VE of any COVID-19 booster received in pregnancy against Omicron:
Infants 0-6 months


(ref no) country, prior infection 
status, subvariant


Note: all estimates are of ancestral mRNA vaccines


VE: 65%


VE: 75%


Timing during pregnancy


Key messages: 


Only n=2 Booster vaccination studies - relative 
to prior vaccination: 


65% VE against hospitalization


75% VE against infection
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Summary: 
Vaccination during pregnancy – 


Pregnant Persons and their 0-6 month Infants
• Most studies were early Omicron (only 1 study with ~50% JN.1 circulation)


• Only 1 assessed XBB.1.5 vaccine, none of JN.1/KP.2 or LP.8.1 vaccines


→Relevance to recent context:   


Pregnant persons – perhaps low relevance


Infants – perhaps relevant


• Pregnant individuals: Moderate–high VE against severe and symptomatic disease


• Infants: Booster dose: High VE against severe disease and infection


Primary series: Moderate VE for against severe disease; low–moderate against infection


• No clear association between VE and timing of vaccination during pregnancy


• Very few studies of severe disease, but VE against symptomatic disease and infection is reassuring
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Post COVID-19 
condition (long 
COVID)


Definition, prevalence and vaccine 
effectiveness 


Melanie Marti, WHO


11 March 2026
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A history of SARS-CoV-2 infection (probable or confirmed)


Symptoms usually present within 3 months of acute infection


Symptoms that last for at least 2 months


No alternative diagnostic explanation


Post COVID-19 condition (PCC) definition


 ealth
status


         


                 
           


symptoms may fluctuate 


or relapse over time


symptoms may be new 


onset or persist from the 


initial illness
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• Meta-analysis of data to end 2021 (1.2 people, 22 countries, 54 studies)
• 6.2% (95% CI 2.4% – 13.3%)


o post COVID-19 condition [WHO definition]


• Of these 15.1% had persistent symptoms at 12 months


Post COVID- 19 Prevalence


Hanson, et al. Estimated Global Proportions of Individuals With Persistent Fatigue, Cognitive, and Respiratory Symptom Clusters Following 
Symptomatic COVID-19 in 2020 and 2021, JAMA. 2022;328(16):1604-1615. https://doi.org/10.1001/jama.2022.18931
Hou et al. Global Prevalence of Long COVID, Its Subtypes, and Risk Factors: An Updated Systematic Review and Meta-analysis, Open Forum 
Infectious Diseases. 2025. https://doi.org/10.1093/ofid/ofaf533


• Meta-analysis of data to June 2024 
(>2m people 144 studies)
• 36% (95% CI, 31% – 40%)


o [1 symptom at 2 months]
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Pooled long COVID prevalence
(1 symptom at 2 months)


Risk factor Pooled OR [95%CI]; (#studies)


Age, per 5-year increase 1.06 [0.99–1.14]; (14)


Obesity 1.28 [0.99–1.66]; (6)


History of COPD 1.37 [1.03–1.82]; (6)


Hypertension 1.37 [1.08–1.74]; (9)


Intensive care unit admission 1.43 [1.02–2.02]; (8)


Cardiovascular disease 1.50 [1.24–1.81]; (5)


At least 1 comorbidity 1.52 [1.27–1.82]; (17)


Female sex 1.56 [1.32–1.84]; (33)


Pre-Omicron variants 1.74 [1.40–2.17]; (6)


Diabetes 1.77 [1.78–4.01]; (12)


Unvaccinated for COVID-19 2.09 [1.55–2.81]; (7)


Hou et al. Global Prevalence of Long COVID, Its Subtypes, and Risk Factors: An Updated Systematic Review and 
Meta-analysis, Open Forum Infectious Diseases, 2025. https://doi.org/10.1093/ofid/ofaf533
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Effectiveness of COVID-19 vaccines against post COVID-19 condition/ long COVID 
Systematic Review & Meta-analysis


• Assessed post COVID condition (PCC) as main outcome and long COVID as secondary outcome


• Search from 1 January 2020- 1 August 2024


• 89 studies included 


• VE against PCC (≥ 1 vs 0 vaccine doses): 41% (95%CI: 28.8 – 51.1%; 22 studies)


• VE increases with increasing number of vaccine doses administered before infection 


• VE against PCC during (exactly 2 vs 0 doses): 


• pre-Omicron period: 32.1% (95%CI: -54.3% - 70.1%)- 3 studies 


• Omicron period: 20.9% (95%CI: -10.2% - 43.3%)- 2 studies


• Sensitivity analyses indicated no influence of risk of bias, type of data collection and effect measure, funnel 


plot not suggestive of the presence of publication bias


Caroline Peine, et al. Clin Microbiol Infect. 2025 Dec;31(12):1961-1971
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A systematic review and meta-analysis of the
impact of vaccination on prevention of


long COVID


• Assessed the impact of COVID-19 vaccination, including booster doses, on long COVID outcome (any 
definition)


• Search from 1 January 2022 to 1 March 2024 to identify publications reporting on Omicron infections


• 31 studies included


• VE against long COVID caused by Omicron variant infection:


• Vaccinated (any dose) vs unvaccinated: pooled OR: 0.77 (95% CI 0.70–0.85)- 10 studies


• Booster vs primary course of vaccination pooled OR: 0.77 (95% CI 0.65–0.92)- 3 studies


• Sensitivity analyses indicated robustness of meta-analyses and no suggestion of the presence of 
publication bias


Green et al. A systematic review and meta-analysis of the impact of vaccination on prevention of
long COVID. Nature Communications. 2025,1: 6:10326
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SAGE COVID-19 vaccines Working Group conclusions


144


The Working Group reviewed the data in December 2025 and acknowledged: 


• Large heterogeneity in the definitions used, the prevalence as well as in the risk factors for developing PPC;
• Long-term health and societal impact of PPC may be significant but data remain sparse, particularly from low- and 


middle-income countries; 
• Vaccination prior to SARS-CoV-2 infection is moderately effective against PCC, with VE estimates of about 20–40%, 


presumably with limited duration of protection;
• For immunization programmes, determining the target group for potential COVID-19 vaccination to prevent PPC is 


difficult given the limited data. Universal vaccination may not be cost-effective;  
• Continued surveillance and research to estimate the socio-economic costs of PPC are required;


The Working Group concluded: 


• Until more data are available, COVID-19-related severe disease and deaths remain the outcomes of interest that 
should be driving the decision-making on COVID-19 vaccination while those vaccinated may benefit from the 
moderate VE against PCC.
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COVID-19 Vaccination Cost-Effectiveness 


Considerations in the Endemic Era


Scoping review of economic evaluations


Ashleigh Tuite, National Advisory Committee on Immunization Secretariat


Session5_COVID-19


SAGE meeting March 2026







Scoping review overview
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OBJECTIVE


Map and synthesize economic evaluations of annual COVID-19 vaccination conducted during the endemic period (May 2023 onwards)


Search Strategy Inclusion Criteria


Databases: PubMed/MEDLINE, Embase, EconLit


Grey Literature: NITAG websites + Global NITAG Network Resource 


Center


Period: May 1, 2023 – Dec 22, 2025


Search Terms: COVID-19/SARS-CoV-2 + vaccin*/booster* + cost-


effectiveness/QALY/ICER 


  Economic evaluation of annual COVID-19 vaccination*


  Endemic period (vaccination from 2023 onwards)


  Stratified results by population groups of interest


 Reported standardized health economic metrics


 Comparator includes no vaccination


RESULTS


644 unique references screened → 21 economic evaluations included in final synthesis**


• 18 studies: Older adults (≥60 or ≥65 years)


• 12 studies: High-risk populations (underlying conditions / comorbidities)


• 4 studies: Healthy adults


• 3 studies: Healthy children


• 2 studies: Healthcare workers


• 0 studies: Pregnant women (evidence gap)


Analytic Framework: Narrative synthesis following JBI methodology for scoping reviews


*Excluded results evaluating a second annual dose | **Some studies examined multiple populations | Methodological heterogeneity precluded meta-analysis
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How to interpret the results


• Incremental cost-effectiveness ratio (ICER): compares vaccination to no 


vaccination at a fixed vaccine price


• A summary measure of additional costs per unit of health gained when comparing two 


interventions


• Economically justifiable price (EJP): maximum vaccine price that meets a 


specified cost-effectiveness threshold


• Dominant: better health outcomes and lower costs (often referred to as cost-


saving)


• Cost-effectiveness thresholds and methods vary across settings


• Results are not directly comparable between studies
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Older adults: evidence base overview


• 18 economic evaluations with older-adult analyses


• Most common age thresholds used: ≥65 and ≥60 years


• Majority of studies from high-income settings:


• United States (5); United Kingdom (3), Canada (2); Japan (2); 


Australia (1); Germany (1); Mexico (1); Netherlands (1); Indo-


Pacific countries (1); Western Pacific Region (1)
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Key takeaways for older adults


• Vaccination for older adults is consistently economically favourable in endemic 


period cost-effectiveness studies


• Higher age cutoffs can improve value when vaccine prices are higher


• Lower age cutoffs may be appropriate in settings with younger populations or 


for specific population groups with lower life expectancy and/or intersecting 


risk conditions


• Implication: annual vaccination for older adults is economically supported in 


the endemic period; the optimal age cutoff can be adjusted based on vaccine 


price, local demographics, and burden
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Individuals with underlying conditions/comorbidities: 


evidence base overview


• 12 economic evaluations contribute to the high-risk* evidence base


• Most assess combined eligibility strategies with older adults 


• Only 4 studies report risk-disaggregated results


• Majority of studies from high-income settings:


• United States (3); United Kingdom (3), Canada (2); Germany (1); Mexico 


(1); Netherlands (1); Indo-Pacific countries (1)
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*High-risk definitions vary by study; most include chronic conditions conferring elevated risk of severe 


COVID-19; only one study (Joshi, 2025) with condition-specific analyses
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Key takeaways for individuals with underlying 


conditions


• Vaccination may be cost-effective for individuals with underlying conditions that 


place them at increased risk of severe COVID-19 disease


• Cost-effectiveness improves with increasing age within high-risk groups


• Finding is consistent among the three studies that evaluate this


• Many studies examine combined strategies (older adults + younger high-risk 


groups together), limiting the ability to isolate the economic value of 


vaccination for younger high-risk populations independently


• Implication: risk-based vaccination may be economically justified, especially 


at older ages, but for younger high-risk adults cost-effectiveness is more 


variable and may require more targeted prioritization 
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Healthy adults: evidence base overview


• 4 economic evaluations with healthy (average-risk) adult 


analyses


• Majority of studies from high-income settings:


• United States (1); England (1), Canada (1); Mexico (1)
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Key takeaways for healthy adults


• Across 4 studies, vaccination of average-risk adults is less economically 


favourable than for older adults and high-risk groups


• An age gradient is observed (50–64y more favourable than 18–49y), but 


ICERs generally exceed common thresholds in high-income settings


• Lower vaccine prices improve ICERs, but price reductions alone often do not 


make vaccination cost-effective for younger healthy adults


• Implication: routine vaccination of healthy adults aged <65 is unlikely to be 


cost-effective at typical vaccine prices
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Healthy children: evidence base overview


• 3 economic evaluations with pediatric analyses


• 2 studies modelled all children and did not stratify by medical 


risk


• 1 study evaluated average-risk adolescents only 


• No studies evaluated children aged <5 years


• Studies from high- and middle-income settings:


• United States (1); Western Pacific Region (1), Mexico (1)
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Key takeaways for healthy children


• Evidence is limited (3 studies) and most analyses do not stratify by medical risk


• ICERs generally exceed common cost-effectiveness thresholds


• The two studies that found vaccination was not cost-effective did not stratify by 


medical risk; since vaccination is likely more cost-effective for high-risk children, 


these combined results may overstate the cost-effectiveness for healthy children 


when considered in isolation


• Exception: one industry-funded analysis reports cost-effectiveness using a 1× 


GDP-per-capita threshold


• Implication: routine vaccination of healthy children/adolescents is generally not 


economically supported in endemic-period models; no evidence was identified for 


children aged less than 5 years
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Healthcare workers: evidence base and key takeaways


• Evidence is limited (2 studies) and comes from distinct high-exposure settings 


(nursing homes; hospital medical staff)


• Both studies suggest vaccination can be highly cost-effective in these contexts


• One analysis models residents and staff together, limiting ability to estimate 


staff-only value


• Implication: limited economic evidence suggests vaccination may be 


economically favourable where exposure risk and transmission consequences 


are high; generalizability to other jurisdictions and lower-exposure settings is 


uncertain
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LIKELY 


COST-EFFECTIVE


LIKELY NOT 


COST-EFFECTIVE
VARIABLE


Older adults


Healthcare workers 


(limited evidence)


High-risk 


(older ages)


High-risk 


(younger ages)


Healthy adults


Healthy children


EVIDENCE 


GAP


Pregnant 


women & 


infants


Cost-effectiveness of COVID-19 vaccination is on a continuum shaped by 


age and underlying health risk


Is ongoing (annual) vaccination with an updated COVID-19 


vaccine cost-effective compared to no additional vaccination in 


the endemic period?
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Summary of economic evidence


• Older adults


• Broad evidence base shows annual vaccination is generally cost-effective or cost-saving, especially 


as age increases


• Individuals with underlying conditions


• More favourable than average-risk but there is variability across studies, particularly for younger 


ages


• Healthy adults and children


• Annual vaccination is generally not supported by current economic evidence


• Limited evidence compared to older adults and high-risk groups; no evidence for <5 years


• Healthcare workers


• Limited evidence suggests vaccination is cost-effective for healthcare workers in distinct high-


exposure settings, but results may not be generalizable
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Overarching findings


1. Age gradient


• Cost-effectiveness improves with increasing age


2. Risk stratification


• Underlying medical conditions are an important factor in the economic value of vaccination


• Age remains a key determinant even within high-risk groups


3. Temporal trends


• The economic value of vaccination declines as disease burden falls in the endemic period


• Conversely, increases in disease burden would be expected to improve economic value


4. Limited geographic variability


• Evidence is concentrated in high-income countries, limiting generalizability 
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Polio Session Overview


⚫ Update from the Global Polio Eradication Initiative.  A. Quddus


⚫ Update on bOPV Cessation Planning, O. MACH


⚫ Presentation of data on number of bOPV doses needed in routine immunization; O. 


MACH, A.  Bandyopadhyay, R. LOPEZ


⚫ Report from the SAGE Polio Working Group including update on nOPV development; 


use of nOPV2 outside vaccination campaigns, duration of IPV use post-bOPV-


cessation, and  proposed recommendations. Z. MEMISH
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Items for endorsement/recommendation


1. Recommendation on number of bOPV doses in routine 


immunization when >=3 IPV doses are included
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Global Polio Eradication Update
SAGE meeting 


4


12 March 2026 
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44th meeting of the Emergency Committee  


held in Jan 2026, concluded that the risk of 


international spread of poliovirus continues 


to constitute a PHEIC


5


International spread of poliovirus remains a public health 
emergency of international concern (PHEIC)
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Goal 1: Stop WPV1 transmission—Where are we now?  


▪ Wild Poliovirus 1 (WPV1) transmission 


continues in Pakistan and Afghanistan 


(51 cases reported in 2025 compared to 


99 cases in 2024) 


▪ Initial signs of decline in cases & ES 


positivity indicate period of reduced 


transmission and potential window of 


opportunity in 2026


▪ Recent isolation of WPV1 from sewage 


water sample of Hamburg, Germany is 


a reminder that no place is safe until 


each  place is safe 


WPV1 Case count and proportion of ES+; Pakistan & Afghanistan, 2024- 2026
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Progress towards stopping WPV1 transmission 
will largely depend on: 


Safe operational access in South KP


Improved in-house access for vaccination in Southern 
Afghanistan 


Operational excellence in Karachi


Sustained high quality campaigns in the Eastern 
Afghanistan and the Peshawar bloc in Pakistan


Recent geo-political developments 


Ongoing tensions between the two endemic 
countries, together with broader regional 
conflict (US-ISR-Iran) adds further complexities 
and risks  


Goal 1: Main risks, challenges and potential scenarios by end 
June 2026


Likely Epidemiological Scenarios by Jun 2026; Reservoirs / 
Persistent Transmission Zones – AFG, PAK
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Pakistan: 


• Community led initiatives, Integrated Service Delivery, and coordinated planning to reach RI zero-dose children & communities in 
South KP Pakistan


• Operational excellence workshops and enhance supportive supervision and monitoring for Karachi 


Afghanistan: 


• Optimizing operational and social mobilization strategies (push and pull approaches) to enhance site-to-site reach and coverage


• Timely shipment of specimens for lab testing:  Anew mechanism is place using chartered flights for sample shipment on weekly 
basis, other regional polio labs (like Oman) be used as back-up and GPLN mission to visit Afghanistan to explore other alternatives 


Special interventions and innovations in both countries: Strategic use of fIPV, expanded age group vaccination, and extended 
routine immunization outreach for RI Zero Dose communities


Critical Factor: Sustained high-level political commitment in Pakistan enhancing in Afghanistan with engagement of provincial 
governors of high-risk provinces


• Visit of DG and RD EMRO WHO


• POB visit in July   


• A Programme review around July 2026 will help determine the course of action for the second half of the year


Goal 1: Road to Success—what is being done?
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Global cVDPV2 AFP cases, environmental samples, and others▪ Overall downward trend—216 cVDPV2 cases reported in 2025 


compared to 448 in 2024. As of Feb 24, 7 cVDPV2 reported in 2026 


• Indonesia Outbreak recently declared closed


• No cVDPV2 detection from Gaza since March 2025


▪ Most of cVDPV2 cases reported from Lake Chad and Horn of Africa. 


• Progress  in DRC (Eastern DRC) but outbreak continues in Angola


▪ cVDPV2 outbreak continues in PNG 


Goal 2: Stopping Outbreaks of variant poliovirus type 2 (cVDPV2) 


Data in WHO HQ as of  24 Feb. 2026


25-Aug-25– 24-Feb-2625-Feb – 24-Aug-2525-Aug-24 – 24-Feb-25


Lake Chad Basin Countries and Horn of Africa—main drivers of the cVDPV2 ongoing transmission 
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Overview of Horn of Africa and Lake Chad Basin Countries 
2024-2025 cVDPV positive isolates1


Lake Chad Basin Countries (LCBC): 
Total of  88% of all cases reported from 
LCBC are reported from Northern Nigeria 
and Chad  
• Nigeria reported 98 and 65 cases in 


2024-25 respectively followed by 
Chad reporting 39 cases in 2024 and 
30 in 2025 


• Co-circulation of cVDPV 2&3 in LCBC     


Horn of Africa Countries: 
Most of the cases reported from 
Northern Yemen and Ethiopia  
• Yemen reported 187 and 30 cases in 


2024-25 respectively followed by 
Ethiopia reporting 44 cases in 2024 
and 40 in 2025 


• No cVDPV reported from Ethiopia 
since Oct 7, 2025


• Yemen: No sample shipped since 
March 2025       


2024 2025


cVDPV2 AFP
cVDPV3 AFP


cVDPV1 ES
cVDPV2 ES


Session6_Polio


SAGE meeting March 2026







11


IPV vaccine coverage estimates 


and cVDPV outbreaks


Most of the sub-national geographies of 


the countries reporting cVDPV outbreaks 


have persistently low routine 


immunization coverage 


0%


50%


100%


Non cVDPV2 cases cVDPV2 Cases


0 doses 1-2 doses Unknown


Didn’t receive IPV: OR: 7.4 (95% C.1 4.2—9.1)


IPV status of AFP cases 6-23 months Nigeria, 2023-25*


74


24


* IPV2 estimates calculated only for bOPV using countries
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WPV1, cVDPV1 & cVDPV2 Detections in the European Region, from 
exclusively IPV using countries, last 12 months (2025 – 2026)


• Germany; 


• Multiple cVDPV2 detections in 2025 (n = 17) through ES/wastewater surveillance, related to 
the NIE-ZAS-1 - from 7 States (Last detection: 06 Oct 2025)


• WPV1 from ES/wastewater in Hamburg, collected on 6 & 13 Oct 2025. Genetic sequencing 
indicates linkage to WPV1 in an ES from Kandahar/Afghanistan, collected on 24 August 2025.  
A total of 3 WPV! ES were collected


• UK:


• 2 cVDPV2 detections through ES/wastewater surveillance in two districts of England (Jan and 
September 2025) - genetically linked to the emergence group, NIE-ZAS-1 (originated in 
Nigeria) 


• 1 cVDPV2 detection in district London in Jan 2026 - genetically linked to cVDPV2 sequence 
from Ethiopia, emergence group RSS-UNL-1.  This cVDPV2 emergence group was previously 
reported in South Sudan, Sudan and Ethiopia between December 2023 and December 2024, 


• Israel:


• 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 Africa


cVDPV1


cVDPV2


All detections from wastewater surveillance (no polio case)


WPV1


Data in WHO HQ as of 17 Feb. 2026
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Type 2 containing oral polio vaccines utilized and trend 
of new outbreaks  May 2016-2026*


*Data in WHO HQ as of 17 Feb. 2026


• Shift from Sabin to Novel OPV2 (nOPV2);
• Approximately 2 billions doses of nOPV2 


administered


• Decline in new emergences of cVDPV2 
following use of nOPV2


• As of 17 Feb, 4 campaigns of type2 with a 
target population of 9.1M were 
conducted in non-endemic countries in 
2026.
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Overall Declining cVDPV1 since 2022; 
Algeria, Djibouti, Laos PDR, Israel with new outbreaks in 2025


▪ In 2025: 


▪ 3 cVDPV1 cases (1 in Algeria, 1 in DRC and 1 in Laos) 


▪ cVDPV1 outbreaks detected through only ES in Djibouti 
(10 +ve ES) & Israel (10 +ve ES) 


▪ 11 cVDPV1 cases reported in 2024, from DRC (10) & 
Mozambique (1) 


▪ (134 in 2023)


▪ cVDPV1 outbreak declared closed in Madagascar


▪ 56 cases from Sep 2020 to Sep 2023


1includes viruses detected from AFP (onset date) and environmental surveillance (collection date) Data in WHO HQ as of 17 Feb. 2026


Global cVDPV1 isolates1 18-Aug-24 to 17-Feb-25 18-Feb to 17-Aug-25 18-Aug-25 to 17-Feb-26


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


Global cVDPV1 AFP cases, environmental samples, and others
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cVDPV3; Globally Low transmission levels; Cameroon, Chad, Nigeria with new 
outbreaks in 2025


1includes viruses detected from AFP (onset date) and environmental surveillance (collection date) Data in WHO HQ as of 17 Feb. 2026


▪ 12 cVDPV3 cases reported in 2025: 1 in 
Cameroon, 4 in Chad, 2 in Guinea and 5 in 
Nigeria


▪ 4 cVDPV3 cases in 2024 (all in Guinea), 
compared


Global cVDPV3 isolates1 18-Aug-24 to 17-Feb-25 18-Feb to 17-Aug-25 18-Aug-25 to 17-Feb-26


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


Global cVDPV3 AFP cases, environmental samples, and others
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GPEI Action Plan: Response to the current 
epidemiological and financial context 


16


Maintaining  focus on goals 1& 2


• Polio Oversight Board approved budget of $786 m for 
2026—around 30% lower than 2025


• Strategic re-allocation of resources following detail 
assessment of budget and resource mobilization


• Streamlining programme approaches, i.e. identify 
efficiencies & redundancies and improve agility of GPEI 
structures


• Special and target interventions—core reservoir areas 


• Identify ways to enhance integration with Essential 
Immunization & Gavi


• Performance monitoring and accountability
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Goal 2, Global Action Plan: Phased approach to stop cVDPV2 
transmission


Pillars for phased cVDPV elimination 


1. Maintain the gains by deploying active, aggressive responses to any cVDPV detections to ensure 
certified regions remain polio-free. 


2. Stop cVDPV transmission in areas with persistent transmission by sequentially targeting transmission 
across epidemiological blocs and ensuring circulation is controlled globally
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Goal 2, Global Action Plan: Context specific challenges and strategies 


Region Lake Chad Basin Horn of Africa


Core focus Northern Nigeria
South-central 
Somalia


Includes Niger, Chad, West 
Sudan


Ethiopia, 
Yemen, East 
Sudan


Dedicated strategies for cVDPV2 elimination


Challenges Interventions


Inaccessibility 
and insecurity


• Collaborate with local NGOs, CSOs and other organizations to 
negotiate access.


• Include polio immunization in an integrated service delivery 
package to maximize impact.


• Identify alternative sample transport in remote, insecure areas.


Poor-quality 
response


• Disaggregate data by high-risk areas and populations to drive 
prioritization and planning.


• Digitize the implementation of demand-generation activities to 
support monitoring.


• Hold regular bilateral meetings and joint planning across 
epidemiological blocs.


Resource 
constraints


• Reduce the scope of campaigns with an overall shift from larger-
scale NIDS to targeted, high-quality SNIDs.


• Implement cost-saving efficiencies through modified SIA budget 
template and transformations in surge processes.


• Co-administer bOPV and nOPV2 in areas with co-circulation, 
including older age groups.


• Integrate RI and EPI strengthening with polio activities.
• Ensure advocacy to increase government funding and 


accountability.
• Simplify funds release process; monitor deployment of funds to 


the lowest level.


Primary challenges and example actions
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Overall sensitive surveillance system, Gaps at sub-national levels in few 
countries


For 24 Priority Countries - 2025


• NP APF rate


o 90% of the districts met NPAFP 
rate of >2


o 90% of the districts in AFR, 89% in 
EMR met NPAFP rate of >2


• Stool Adequacy (For districts with at 
least 5 AFP cases)


o 88% of the districts met >80% rate, 
globally


o AFR: 88% of the districts in AFR, 
94% in EMR met >80% rate


• Risks to Surveillance in some critical 
countries, with reduction in funding 
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Update on bOPV Cessation Planning
March 2026


20
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Purpose of the session


• To inform SAGE about the status of bOPV cessation planning


• For discussion, no decisions/recommendations anticipated from 


this session
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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 but triggers must be achieved first.


• 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


Synchronized bOPV Cessation
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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: 


• Unicef SD initiated communication with bOPV manufacturers on supply needs for 
pcSIAs


• Advocating to secure resources


- Strategic Committee meeting 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.


3. Monitoring achievement of Triggers and Enablers of Success


4. Development of contingency options (pending)


Session6_Polio


SAGE meeting March 2026







Tracking the triggers for bOPV cessation
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Tracking the enablers of success for bOPV cessation 
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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 Cessation
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Coordination with oversight bodies (SAGE, SC, GCC)


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 (pcSIAs)


• Tiering of countries


• Estimations of number and size of campaigns for each country 


In July 2025, SC supported the BOCeT plan but did not make any firm 


commitments on resource mobilization


In September 2025 SAGE reiterated its support for safe cessation of 


bOPV and strongly recommended commitment of necessary resources 


for proper coordination, and implementation. 


In November 2025, GCC agreed to monitor relevant triggers and agreed 


with the plan


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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Conclusion


• 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


• Monitor achievement of triggers and preparation of enablers


• Engage in advocacy to secure resources for safe bOPV cessation


• Support planning at regional and country level for achieving bOPV cessation


• Consideration of contingency plans (regional approach?, mOPV1 transition?, novel OPVs in 
RI?)


• High-level message:


• With SAGE guidance, we have completed the policy framework and have a plan; now we 
need to wait for triggers to be achieved and to advocate for resources to be made 
available; and in the meantime, guide countries that want to move to IPV-only schedules 
on their own.
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bOPV doses in 3+ IPV dose RI schedules


Ananda Bandyopadhyay (GF), Ondrej Mach (WHO), Rocio Lopez Cavestany (WHO)


March 12, 2026
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1 https://cdn.who.int/media/docs/default-source/2021-dha-docs/highlights-final-1.pdf?sfvrsn=663ed653_1


• wP-Hexa is being progressively introduced to replace stand-alone IPV vaccines in 
bOPV-using countries as a ≥3-dose schedule


• Several countries have expressed uncertainty around whether the introduction of a 
≥3-dose wP-Hexa schedule (usually resulting in an increase in number of IPV doses) 
necessitates changes to the bOPV RI schedule


• In September 2025, SAGE recommended “that bOPV-using countries introducing wP-
Hexa should continue administering bOPV without change in the number of bOPV 
doses in RI schedule … until further guidance is provided”1


Considerations for the SAGE


The request of SAGE today:


Based on available data on humoral and mucosal immunity as well as anticipated 
supply and financial implications, SAGE considers a recommendation for minimum 
number of bOPV doses needed in ≥3-dose IPV schedules.
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Questions


• What is the minimum number of bOPV doses needed in RI alongside ≥3 doses of IPV to 
achieve adequate humoral immunity? 


• Can <3 bOPV doses, in the context of a ≥3 dose IPV schedule, confer adequate mucosal 
immunity for types 1 & 3?


• What is the financial/supply planning impact on the program from reducing the number 
of bOPV doses?


• Any other implications?


32
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Recap of current pre-cessation polio RI recommendations
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Antigen Age of 1st Dose Doses in Primary 
Series


Types of Countries Using 
Schedule


Considerations


bOPV + IPV 
“Preferred 
Schedule”


bOPV 6 weeks
IPV 14 weeks


5
(3 bOPV and 2 IPV )


Most LMICs (i.e., Afghanistan, 
Pakistan, DRC, Somalia, Yemen) 


bOPV birth dose; type of vaccine; fIPV; 
transmission and importation risk; local 
epidemiology, programmatic implications 
and feasibility for early option


bOPV + IPV
“Early 
option”


bOPV 6 weeks
IPV 6 weeks


5
(3 bOPV and 2 IPV)


Some LMICs (i.e., Nigeria, 
Bangladesh [fIPV], Djibouti, Côte 
d’Ivoire, India [fIPV], Senegal)


IPV/bOPV 
Sequential


IPV 8 weeks
bOPV 4-8 weeks 
after IPV2


4
(2 IPV followed by ≥2 
bOPV)


Some UMICs & small island 
states (i.e., primarily in PAHO and 
WPRO, Albania, China, Saudi 
Arabia, Tunisia) 


bOPV + 
wPHexa 
coadmin


bOPV 6 weeks
wP-Hexa 6-8 
weeks


6
(3 bOPV and 3 wP-
Hexa)


Mauritania (+18m booster), 
Senegal (+18m booster), 
Guatemala


IPV-only IPV 6-8 weeks 3 Most HICs  (i.e., most European 
countries, North America, Costa 
Rica, El Salvador, most South 
American countries, Australia, 
Japan)


Only for countries at high readiness for a 
safe transition to an IPV-only schedule as 
assessed by the WHO Readiness Tool*; wP-
Hexa; fIPV


In bOPV+IPV schedules, at least 3 doses of bOPV are recommended except in sequential 
schedules where at least 2 are recommended.


*The WHO Readiness Tool was developed as a risk criteria framework to determine 
eligible countries that could safely transition to IPV-only RI, endorsed by SAGE in March 
2025
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Serologic immunity data
bOPV with ≥2 doses of IPV – and – 3 dose IPV only


34
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Seroconversion following 3 IPV doses


• Should we include data on this? Refer to it in the conclusions


35


Later-Age Schedule
Vaccine Schedule Study Location Type 1 SC [95% CI] Type 2 SC [95% CI] Type 3 SC [95% CI]


IPV 2, 3, 4 months Hu Y et al China 99 (99, 100) 97 (96, 98) 100 (99, 100)


IPV 2, 3, 4 months Chu K et al China 100 (100, 100) 100 (100, 100) 100 (100, 100)


IPV 2, 3, 4 months Qui J et al China 92 (86, 98) 85 (78, 93) 98 (94, 101)


IPV 2, 3, 4 months Liao G et al China 95 (93, 97) 91 (89, 94) 98 (97, 99)


IPV 2, 3, 4 months Liao G et al China 90 (84, 96) 90 (84, 96) 98 (95, 101)


IPV 2, 3, 4 months Chen H et al China 100 (100, 100) 100 (100, 100) 100 (100, 100)


IPV 2, 3, 4 months Feng G et al China 97 (95, 99) 87 (83, 91) 97 (95, 99)


IPV 2, 3, 4 months Grassly NC et al UK 74 (58, 94) 71 (55, 92) 92 (81, 103)


IPV 2, 4, 6 months O'Ryan M et al Chile 100 (100, 100) 100 (100, 100) 99 (97, 100)


IPV 2, 4, 6 months Mohammed AJ et al Oman 100 (100, 100) 100 (100, 100) 100 (100, 100)


IPV 2, 4, 6 months Dayan G et al Puerto Rico 100 (99, 100) 100 (100, 100) 98 (98, 100)


Pooled Results 2, 3, 4 months 97 (94, 100) 94 (89, 98) 99 (98, 100)


Early-Age Schedule
Vaccine Schedule Study Location Type 1 SC [95% CI] Type 2 SC [95% CI] Type 3 SC [95% CI]


IPV 6, 10, 14 weeks Tagbo et al Nigeria 90 (86, 93) 94 (91, 97) 98 (97, 100)


IPV 6, 10, 14 weeks Rivera L et al Dominican Rep 98 (97, 100) 98 (97, 100) 100 (100, 100)


IPV 6, 10, 14 weeks Cadorna-Carlos J et al Philippines 98 (96, 101) 98 (96, 101) 100 (100, 100)


IPV 6, 10, 14 weeks Resik S et al Cuba 89 (85, 94) 95 (92, 99) 99 (97, 100)


IPV 6, 10, 14 weeks Dayan G et al Puerto Rico 86 (81, 90) 86 (82, 91) 97 (95, 99)


IPV 6, 10, 14 weeks Cuba Collaborative Study Cuba 94 (88, 101) 83 (73, 94) 100 (100, 100)


IPV 6, 10, 14 weeks WHO Collaborative study Oman 90 (85, 95) 96 (93, 99) 95 (91, 99)


IPV 6, 10, 14 weeks WHO Collaborative study Thailand 67 (60, 75) 65 (58, 73) 94 (90, 98)


IPV 6, 10, 14 weeks Capeding MR et al Thailand & Philippines 96 (94, 99) 95 (92, 98) 98 (96, 100)


IPV 6, 10, 14 weeks Capeding MR et al Thailand & Philippines 100 (100, 100) 99 (99, 100) 99 (99, 100)


IPV 6, 10, 14 weeks Sharma H et al India 99 (98, 100) 99 (98, 100) 99 (98, 100)


IPV 6, 10, 14 weeks Mohanty L et al India 92 (87, 97) 94 (90, 98) 90 (86, 96)


Hexa (HEXASIIL) 6, 10, 14 weeks Sharma H et al India 100 (100, 100) 99 (99, 100) 100 (100, 100)


Hexa (EasySix) 6, 10, 14 weeks Mohanty L et al India 90 (85, 95) 93 (89, 98) 88 (83, 94)


Pooled Results 6, 10, 14 weeks 92 (88, 97) 93 (88, 98) 98 (96, 99)
>90% seroconversion considered adequate 
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Seroconversion following 2/3IPV and 1 bOPV dose


Vaccines IPV type Schedule Study Location
Type 1 


seroconversion 
(% [CI])


Type 2 
seroconversion


* (% [CI])


Type 3 
seroconversion 


(% [CI])


IPV-IPV-bOPV Salk 2,3,4 mos Sun L 2025 China 100 [100,100] 100 [100,100] 100 [100,100]


- Salk 2,3,4 mos Zhao T 2021 China 99 [97, 100] 79 [74, 86] 99 [98, 100]


- Sabin 2,3,4 mos Zhao T 2021 China 99 [97, 100] 81 [75, 87] 99 [97, 100]


- Sabin 2,3,4 mos Yan S 2020 China 100 [100,100] 98 [97, 100] 100 [100,100]


- Sabin 2,3,4 mos He H 2020 China 100 [100,100] 95 [92, 99] 100 [100,100]


- Salk 2,4,6 mos O'Ryan M 2016 Chile 100 [100,100] 96 [93, 99] 100 [100,100]


- Sabin variable Hu Y 2019 China 99 [98, 100] 95 [91, 99] 100 [100,100]


- Salk variable Hu Y 2019 China 100 [100,100] 98 [96, 100] 100 [100,100]


- Salk variable Qiu J 2017 China 94 [89,99] 83 [75, 91] 98 [95, 100]


fIPV-bOPV-fIPV Salk 6,10,14 wks Anand A 2015 Bangladesh 96 [93,98] 81 [76, 87] 94 [91, 97]


Pooled results 2IPV-bOPV 99 [98, 100] 92 [87, 97] 100 [98, 100]


IPV-IPV-IPV-bOPV Salk 6,10,14,18 wks Tagbo B 2020 Nigeria 100 [100,100] 94 [92, 97] 100 [100,100]


*Type 2 seroconversion lower than the other two serotypes in these schedules as bOPV doses do not induce type 2 immunity 
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• Very high seroconversion rates (>90%) across all studies for types 1 and 
3.


• Seroconversion data from 3+ dose bOPV containing schedule cannot be 
directly compared to <3 bOPV schedules due to differences in IPV/bOPV 
sequence, schedule, and dosing – highlighting a gap in the literature.


• However, seroconversion data for 3-dose IPV-only schedules show strong 
evidence of seroconversion – expectation that addition of bOPV would at 
least yield equivalent results.


Summary of available serological evidence
A review of immunogenicity data for 2+ doses of IPV and 0-1 doses of bOPV 
(sequential schedules) revealed:


Note: No seroconversion data are available for schedules aligned with current RI recommendations, including:​
- bOPV-first schedules (i.e., starting at birth or 6 weeks)​
- Concomitant administration of bOPV and IPV
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Mucosal immunity data 
bOPV with IPV


(data on tOPV/mOPV2 with IPV in the Appendix for context)


38


Session6_Polio


SAGE meeting March 2026







Viral shedding after different bOPV schedules


39


In Bangladesh, Snider et al (2024) demonstrate virus shedding one week after bOPV 
challenge dose is non-inferior in a 2-dose bOPV schedule (IPV+bOPV+bOPV) compared to 
a 3-dose bOPV schedule (IPV/bOPV+bOPV+bOPV) at 6, 10 and 14 weeks (type 1 difference 
= −3% [90% confidence interval: −6 – 0.4%]; type 3 difference: −3% [−6 to −0.2%]).
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PV1 refers to the shedding of Poliovirus Type 1, specifically a Type 1 Sabin-like virus following a challenge with bOPV
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Summary of available mucosal immunity data


• One study showing no significant difference in type 1&3 mucosal immunity in 2 vs. 3 doses of bOPV


• With other OPVs: favorable evidence from tOPV+IPV studies suggesting lower shedding with 
increased doses of IPV; possible that we would see better results for type-1/3 without type-2 
interference; however:


• Few studies with design that enables comparison of 3 vs. <3 doses of OPV and most did not 
have relevant IPV doses matching the Hexa schedules
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Supply and economic 
perspectives


41


Session6_Polio


SAGE meeting March 2026







Overall cost perspective: bOPV


Reducing bOPV schedule to two doses in selected countries could generate savings 


42


• This analysis assesses the economic impact of medium- and high-readiness countries1 with ≥3 doses of IPV switching from a ≥3-
dose bOPV schedule to 2-doses


• Scenarios include countries that A) already have 3 doses of IPV introduced (n=8), B) are forecasted to introduce 3 doses of IPV-
containing Hexa in the next five years (n=6), and C) countries without stated plans for further IPV introduction (n=22)


• Total direct vaccine cost savings are estimated at ~$19.4M/year on average from 2027 onwards (for both UNICEF and non-
UNICEF procuring countries)


Country Groups Procurement 2027 2028 2029 2030 2031 Total Vx 
Savings Total Average Delivery Savings/Year


Low Base High
A) 3 doses of IPV 
currently in 
schedule (n=8)


UNICEF 0.3 0.3 0.3 0.3 0.3 1.5
170 226 282


Non-UNICEF 18.1 18.1 18.1 18.0 17.9 90.2


B) 3 doses of IPV 
forecasted in next 5 
years (n=6)


UNICEF - 0.4 0.4 0.4 0.4 1.6
4.4 5.9 7.3


Non-UNICEF - - - - - -


C) Without stated 
plans for further IPV 
intro (n=22)


UNICEF - - 1.1 1.1 1.1 3.3
14.4 19.2 24.1


Non-UNICEF - - 0.2 0.2 0.2 0.6


Groups A, B, & C 
(n=36)


Total 18.4 18.8 20.1 20 19.9 97.2 Total 
average 
per year


188.8 251.1 313.4
UNICEF 0.3 0.7 1.8 1.8 1.8 6.4


Scope & 


Assumptions


- 10-Dose Vaccine 


Price: $0.19/dose2 


- 20-Dose Vaccine 


Price: $0.13/dose2 


- Delivery cost: 


$2.34/dose ± 25%4


- No Gavi co-


financing since 


vaccine cost 


<$0.20/dose


Vaccine & delivery cost savings of 2-dose schedule routine bOPV vaccination per year (Millions, USD)


1. Per the WHO-Imperial Readiness Tool
2. UNICEF 10- and 20-dose vial WAP: Product-menu-all-vaccines-Dec-2025.pdf
3. UNICEF average delivery cost of 3-dose bOPV vaccination: Standard costs of fully vaccinating a child_UNICEF_2024.pdf.pdf Source: Global Vaccine Market Model & Linksbridge Analysis, January 2026
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https://www.unicef.org/supply/media/24556/file/Product-menu-all-vaccines-Dec-2025.pdf

https://www.unicef.org/supply/media/24556/file/Product-menu-all-vaccines-Dec-2025.pdf

https://www.unicef.org/media/161751/file/Standard%20costs%20of%20fully%20vaccinating%20a%20child_UNICEF_2024.pdf.pdf





Additional considerations
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Potential impact of reduction of bOPV doses on oral 
rotavirus vaccine immunogenicity


• Oral rotavirus vaccines (ORVs) are less immunogenic and 
effective when given to infants in low-income countries (as 
for OPV)


• ORV is typically given on the same day as OPV


• Co-administration of OPV with ORV reduces the 
immunogenicity of ORV (not OPV)


• The fewer doses of ORV that are co-administered with OPV, 
the better


• Note, of the WHO pre-qualified vaccines, Rotarix is a 2-dose 
schedule, while Rotavac, Rotasiil and Rotateq are 3 dose 
schedules


Ramani, Sasirekha, Nora Mamani, Rodolfo Villena, Ananda S. 


Bandyopadhyay, Chris Gast, Alicia Sato, Daniel Laucirica, Ralf 


Clemens, Mary K. Estes, and Miguel L. O’Ryan. "Rotavirus serum IgA 


immune response in children receiving rotarix coadministered with 


bOPV or IPV." The Pediatric Infectious Disease Journal 35, no. 10 
(2016): 1137-1139.Courtesy: Nick Grassly, Imperial College
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Potential impact on reduction of VAPP burden


• VAPP is a rare but serious consequence of administration of OPV


• Pre-2016 switch global annual burden estimate: 498 cases (range, 255–1018); type 3 


was the leading cause of recipient VAPP in this review 
• REF: Platt, L. R., C. F. Estivariz, and R. W. Sutter. "Vaccine-Associated Paralytic Poliomyelitis: A Review of the Epidemiology and Estimation of 


the Global Burden." J Infect Dis 210 Suppl 1 (Nov 1 2014): S380-9. https://doi.org/10.1093/infdis/jiu184. 


http://www.ncbi.nlm.nih.gov/pubmed/25316859.


• Risk of VAPP estimated at 1 paralytic case per 2.8 million doses in first-dose recipients; 


and 1 case per 13.9 million dose in subsequent-dose recipients
• REF: Kohler, K. A., K. Banerjee, W. Gary Hlady, J. K. Andrus, and R. W. Sutter. "Vaccine-Associated Paralytic Poliomyelitis in India during 


1999: Decreased Risk Despite Massive Use of Oral Polio Vaccine." [In eng]. Bull World Health Organ 80, no. 3 (2002): 210-6. 


http://www.ncbi.nlm.nih.gov/pubmed/11984607.


• A three dose IPV regimen (compare to two doses) and a reduction in number of bOPV 


doses in the context of polio low-risk settings should reduce VAPP burden, and therefore 


should be considered a policy decision with favorable ethical framing


- A three dose IPV regimen is also expected to close immunity gaps, especially for 


type-2 
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Way forward
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The data and assessment support a recommendation of 2-dose bOPV schedules alongside 3 
doses of IPV in RI in settings with low risk of polio transmission


• Limited evidence on mucosal immunity to types 1&3 with <3 bOPV doses in the context of a 
3-dose IPV schedule, with one study showing non-inferiority of mucosal immunity of 2 vs 3 
doses of bOPV


• Strong evidence on the serological adequacy of 3-dose IPV schedules
• Evidence on serological adequacy of 2-3–dose IPV schedules with 1 bOPV


Summary of evidence
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Serology


Mucosal


Overall


Cost & 
Supply


• Total direct vaccine cost savings are estimated at ~$20M/year; considering delivery costs, 
total savings are estimated at a base of $272M


• UNICEF bOPV supply would reduce by >12M doses per year


Additional
• Reduction in concomitantly administered bOPV doses should improve immunogenicity of ORV
• Expected reduction in VAPP burden
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31st SAGE Polio WG Meeting
2nd-3rd February 2026


Outcomes and Recommendations


Presented by SAGE Polio WG Chair


Prof. Ziad Memish
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Global WPV1 & cVDPV Cases, 2025


Poliovirus circulation, both of WPVs and cVDPVs, is ongoingly declared a Public 


Health Emergency of International Concern for over a decade. 


Onset/collection date: 28 Jan 2025 – 27 Jan 2026​


Data in WHO HQ as of 27 Jan 2026
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Polio WG: Programme update


⚫ WG noted persistent challenges in the endemic countries and consequential geographies impacting 


polio program activities including political instability, insecurity, conflict, accessibility, and missed 


children.
– WG highlighted the laboratory backlogs in Afghanistan, driven by shipment disruptions and lack of routine GPLN 


accreditation, were highlighted as a major constraint affecting surveillance timeliness; members stressed that specimen 


shipment to accredited regional laboratories should be prioritized while political and administrative barriers are addressed.


⚫ The WG highlighted the importance of high vaccination coverage in routine immunisation and 


campaigns, noting low coverage as the principal challenge in geographies with high risk of 


poliovirus transmission and cVDPV seeding.


⚫ WG noted continued downwards trend in cVDPV2 virus burden since 2020-21 peak, however 


several consequential geographies (notably Northern Nigeria, Lake Chad Basin, Northern Yemen, 


and Horn of Africa) continue cycles of re-infection and are the main drivers of transmission. 
– SAGE WG were concerned the ongoing cVDPV2 ES detections in EURO


⚫ Members emphasized the importance of strong governance, oversight and accountability, 


particularly the roles of the POB and SC in guiding prioritization and performance under constrained 


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


WG were pleased with the capacity to meet global supply 


demands for nOPV2, bOPV and IPV. 


IPV – WG noted that availability exists for all countries to introduce IPV2 into 


RI; 


wP-Hexavalent – Senegal and Mauritania successfully launched wP-Hexa 


under Gavi support; there are 24 countries at different status (approval 


process ongoing, projected applications, etc.) for introduction. Some delays to 


introduction due to CVB framework reprioritizations have occurred.  


nOPV2 –WG noted that the supply exceeds forecast demand; demand lower 


than in 2025 (676M doses in 2025 to 453M doses for 2026) due to more 


phased and geographically targeted outbreak response. 


bOPV – supply is adequate for routine use, endemic-country SIAs and 


outbreak response; 


Target to maintain nOPV2 stock level of 200 million doses.
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Polio WG: IPV/OPV (2/2)
Coverage and Use


WG members urge remaining countries to introduce IPV2 or hexavalent schedules without delay; 


WG members note 19 countries remain to introduce IPV2.


WG emphasized the importance of strengthening RI coverage performance – countries must 


achieve high IPV1 and IPV2 coverage in preparation for bOPV cessation.


 


Overview of IPV2 introduction in RI


19 member states (mostly in AFRO) must introduce IPV2.


IPV1 vaccine coverage estimates, 2024


2 countries below 50% coverage
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Polio WG: nOPV2 expanded use in areas of 


persistent transmission
⚫ In September 2025, SAGE recommended 


that expanded use of nOPV2 can be 


implemented in targeted high-risk areas 


with persistent cVDPV2 transmission


⚫ WG noted positive field experience in 


Nigeria and Somalia where In-Between-


Round Activities (IBRAs) and transit-point 


vaccination allowed to reach persistently 


missed settlements and >30k zero dose 


children, respectively


⚫ WG urged GPEI to implement thorough 


assessment of the impact of nOPV2 


expanded use


Example: Implemented nOPV2 IBRA in Nigeria, Q3 2025


98% of settlements 


that were missed 2x 


or more in the last 4 


campaigns were 


reached in the IBRAs
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Polio WG: nOPV Development


⚫ WG was pleased to note that the clinical development timeline for nOPV1 and 3 is on track


⚫ nOPV1 and nOPV3 phase II trials are ongoing in Bangladesh and Panama (respectively) in neonates, 
infants, and children at multiple dose levels; infants are main immmunobridging cohort. Grant 
submission complete for phase III nOPV1 studies.


– Key dose selection data for nOPV1 are anticipated Q4 2026 / Q12027 and in Q1 2027 for 
nOPV3


⚫ EUL eligibility for nOPV1 still TBD; will likely be addressed with WHO in Q2 2026


⚫ Several phase I/II multivalent nOPV and co-administration trials are underway
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Polio WG: Duration of polio vaccination 


post-OPV cessation


⚫ In 2017, SAGE recommended that the duration of 


IPV vaccination post-cessation to be ≥10 years in 


non-PEF hosting countries, and indefinitely in PEF 


hosting countries to mitigate varying poliovirus 


reintroduction risks. 


⚫ Experience with withdrawing smallpox vaccination 


after eradication was contrasted with poliovirus, 


acknowledging key differences that make quickly 


stopping RI for polio not recommended


⚫ WG discussed that a reassessment of the 2017 


recommendation should be done once further 


analyses and evidence are obtained to update 


assumptions and expected risks informing the 


recommendation. 
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Items for SAGE discussion/endorsement


1. Number of bOPV doses in routine 


immunization in countries introducing 3+ IPV 


doses 
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Thank you
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